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Foreword  UNW-DPC 

 
The broad mission of the the UN-Water Decade Programme on Capacity 
Development (UNW-DPC) is to enhance the credibility, coherence and integrated 
effectiveness of the capacity development activities of UN-Water. By doing so, it 
intends to strengthen the efforts of the members and partners of UN-Water in their 
quest to support Member States to achieve the Millennium Development Goals 
(MDGs) related to water. UNW-DPC supports individual, organizational and 
institutional capacity development activities, as well as contributing to the 
development of the strategic future of water-related capacity development. UNW-
DPC sees its capacity development work as strengthening every stage of the 
knowledge and capacity development cycle: supporting knowledge production, 
management and delivery, together with the analysis of needs and gaps in the 
provision of capacity development and the evaluation of what has been done. 
 
Since its establishment in August 2007, UNW-DPC has begun collaborating with 
more than half a dozen UN-Water members (including UN-Habitat, WMO, UNESCO, 
UNU, UN-DESA, UNCCD and FAO) and other partners on different capacity 
development activities. This joint publication represents further rewarding 
cooperation with UNESCO-IHE. This activity fits into the above cycle in terms of 
supporting knowledge management and knowledge delivery by aiming to compile 
existing expert knowledge on the state-of-the-art in water-related capacity 
development from around the world in a readable, reference book for use by members 
of the water community.  
 
I would like to express my gratitude to all the authors who have volunteered their time 
and expertise on this most exciting of collaborative projects. I welcome the interested 
reader to make use of the wide variety of expertise on capacity development on offer 
in this publication, ranging from experiences in e-learning and networking, to 
community knowledge management and training-of-trainers courses, taking in case 
studies from Asia, Africa, the Americas and Europe. 
 
 
 

 
Reza Ardakanian, PhD,  
Director, UN-Water Decade Programme on Capacity Development 
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Foreword  UNESCO-IHE 
 
Capacity development is important in any development process--and in many 
instances it is the fundamental prerequisite to make development possible. This is 
obviously true for developing countries, but equally holds for the processes of 
economic and social development in the industrialized economies. Our world will 
need to keep investing in human and financial resources, as well as in the 
technological know-how, if our objective is to improve the quality of the human 
experience. Without a commensurate investment in capacity development and the 
subsequent management of the new knowledge generated through such an investment 
process, any investment in infrastructure, or any effort to manage our natural 
resources and eco-systems is at risk of failure. In fact, as we are increasingly 
concerned about the most efficient use of our financial and other resources, decision-
makers cannot be expected to make optimal decisions for achieving development 
goals without relying on knowledge management and capacity development--
regardless of the level of investment or reach of the political support. Capacity 
development is emerging as the single best tool with which to create transparency and 
an informed citizenry to combat corruptive and other negative practices that taint the 
use of both private and public funds expended on behalf of governments and the 
donor or lending communities.  
 
Tertiary education is a vital link in this capacity development and knowledge 
management continuum. It helps ensure that a new generation of water leaders is 
prepared to assume technical and decision-making roles at each level of government 
and in political and social organizations. We, at UNESCO-IHE, take this 
responsibility very seriously and are continually adapting our technical specialties to 
become better able to address the true demands from the marketplace of 
‘development.’ We are working with partners in such a way that our assistance is less 
needed the next time around, and they themselves are becoming capable to define 
their new challenges, and articulate the solutions for them. We must help build 
societies through investments in education if we are to help ensure a brighter future 
for all strata in civil society.  
 
Informal water education--“water literacy”-- for citizens is an equally vital component 
of any capacity development process. It needs to ensure their informed participation in 
investment and management decisions. Women play a critical role in water resource 
management in many developing countries--in maintaining water sources, in 
agricultural production, when hauling water; and teaching sanitary habits to their 
children--therefore, they should be assigned a more important role in the management 
of that resource. Water is one of the most essential resources for any society to 
progress and live healthy lives, and building the capacity to manage that resource 
must be a prime concern. 
 
The World Water Forum brings together a wide range of stakeholders from all parts 
of civil society dedicated to improving the management of water. The Forum will 
catalyze learning at all levels and among all corners of the world. No one region holds 
the key to success in capacity development and knowledge management. Workable 
solutions are partly generic and partly location-specific. So, there is much experience 
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and knowledge that can be shared, on all continua--North-South, South-South and 
South-North. If we keep that in mind, then we will all leave the World Water Forum 
truly enriched. 
 
This publication provides a wide range of cutting-edge papers on recent advances in 
capacity development. It describes the current conceptual approaches to knowledge 
and capacity development, coming from a broad yet representative variety of fields in 
social science, field practice and case studies. I welcome the reader to make use of the 
expertise displayed in this book and look forward to fruitful discussions at the 5th 
World Water Forum. I thank the authors for their time and efforts to contribute to this 
exciting book.  
 
 
 
 
 
 
Richard A. Meganck, Rector 
UNESCO-IHE Institute for Water Education 
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Chapter 1 

Progress and Challenges in Knowledge and Capacity 
Development 
Guy Alaerts1, Judith Kaspersma2 
 
 
 
Abstract 
Knowledge and capacity development (KCD) involve more than the strengthening of 
individual skills and abilities. Once trained, individuals need an appropriate 
environment, and the proper mix of opportunities and incentives to use their acquired 
knowledge. This article discusses KCD for the water sector at three different levels, 
i.e., at the individual, the organizational and institutional, and the enabling-
environment levels. The current schools of thought on KCD are described. They come 
from a variety of disciplines, as well as from field practice and case studies. These 
complement but also sometimes contradict each other. Concepts about capacity are 
influenced by management sciences, political economy, public administration, 
pedagogy, institutional economics and systems analysis. A schematic is presented that 
describes the inputs to and outcomes of KCD at the three levels, and how the resulting 
competencies (technical, managerial, regarding governance, and for learning) can be 
used to assess and analyze KCD.  Finally, suggestions are provided for government 
action, and for the measurement of KCD. 
 

                                                 
1 Lead Water Resources Specialist, World Bank; and UNESCO-IHE, galaerts@worldbank.org. The 
opinions expressed in this paper are those of the author and do not necessarily reflect those of the 
World Bank. 
2 Researcher in Knowledge and Capacity Development at UNESCO-IHE, j.kaspersma@unesco-ihe.org  
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1.1 Introduction 
Nowadays, it is generally agreed that capacity enhancement involves more 

than the strengthening of individual skills and abilities. Trained individuals need an 
appropriate environment, and the proper mix of opportunities and incentives to apply 
their acquired knowledge. Understanding capacity development, therefore, requires a 
more comprehensive analytical framework that takes into account the individual, the 
organizational and institutional levels of analysis (Alaerts, 1999; EuropeAid, 2007; 
McKinsey, 2007). The water sector is a sector of particular complexity, and therefore 
highly dependent on strong institutions and individual capacities. This complexity 
derives from the fact that daily decisions of each and every individual in society 
impact water management--regarding water use, water pollution, sanitation, etc.--
which is different from, say, the roads sector. Also, water is a bulky and fugitive 
resource that has to be managed continuously in order for it to be available in the right 
quantities at the right time to sustain life--not too little, to avoid drought, and not too 
much, to avoid flood--which means that it requires heavy investment and laborious 
operation and maintenance. The decisions and behavior of mothers and farmers, thus, 
matter as much as those of the Minister of Water Resources or of Public Works. Not 
surprisingly, this sector was one of the first to identify the need for capacity 
development and introduce focused capacity development programs (Alaerts et al., 
1991) . 
 

The first UN Conference on Water, in 1977 in Mar del Plata, sounded the 
alarm bell for the first time over the vulnerable and finite nature of water in light of 
the rapidly growing demands on the resource. The Mar del Plata Action Plan 
prioritized the provision of drinking water and sanitation: “drinking water and 
sanitation for all by 1990”, and the need to save water and protect it from wastage and 
pollution. The 1981-1990 Drinking Water Supply and Sanitation Decade managed to 
dramatically increase the coverage for water services but proved on many counts less 
effective. It was outpaced by the growth in population and demand for water. This led 
to the recognition that strong institutions and proper social behavior are as important 
as the infrastructure itself. Also, it was found that development of this sector would 
require a higher level of pro-activity and effective strategies to deal with future 
challenges. The UN Conference on Environment and Development in Rio in 1992, 
and the 2002 UN Millennium Development Goals reiterated the same priorities. The 
2006 World Water Forum in Mexico City again highlighted the role of strong local 
capacity. After three decades of major investment efforts, the world has much 
achievement to show for itself, yet serious challenges remain, both old and new.   

 
The exponential growth in demand for water, the strong urbanization, and the 

persistent poverty have kept the coverage rates for drinking water supply and 
sanitation at modest levels in some regions, though other regions are well on their 
way to closing the gap. Still, major challenges remain:  the water use efficiency and 
service reliability are often unacceptably low; many water supplies are precariously 
vulnerable; and, pollution taints water quality much faster than pollution control 
measures can be put in place. Weak performance by the institutions and by the users 
remains the bottleneck, especially in sanitation, and in general water service delivery. 
Yet, it could be argued that the main future concern will be on water resources 
sustainability, as the large-scale and steady transformation of the earth’s surface by 
human interventions, as well as by climate variability, is rapidly adding new stresses 
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on the natural eco-hydrological systems that will have to support the continual 
generation of water resources to meet the demand for water – for food production, for 
drinking, for hydropower and navigation, flood management, etc. Competition for 
access to water will rise.   

 
Part of the knowledge to address these challenges is available. However, gaps 

still do exist in our knowledge, for example regarding how the global changes are 
going to affect us and what the responses should be, and how the water service 
delivery and the resource should be managed more effectively. This represents a first 
key challenge. Equally important, one often observes that even when available, this 
knowledge does not get readily translated into proper planning or effective action. 
Weak institutions, especially at local levels of government and in many communities, 
form a second key challenge, in particular in developing nations. This lagging or 
constraining effect is especially visible in countries that are developing into modern 
economies, but it is a challenge for all societies as they continuously must adjust their 
sector to new outside changes or to new internal demands. 

1.2 Knowledge and capacity 

1.2.1 Capacity constraints to apply knowledge--the case of 
developing economies 

Many countries (i.e. their governments as well as their civil society) are 
observed to have a weak “capacity”:  limited knowledge bases; small numbers of 
professionals with the right education and skills; and, in general, administrative and 
managerial arrangements, and laws and regulations (the “enabling environment”) that 
eventually fail to facilitate the swift and effective actions that in their aggregate can 
deliver the desired outcomes and results on the ground. First, knowledge is required 
that can identify and describe the issue, challenge or problem that one desires to be 
addressed. A different knowledge is required to then articulate how to address this. 
Thereafter, this knowledge needs to be communicated, shared, refined and confirmed 
among experts, peers and decision-makers as a prerequisite for action, after which 
implementation of the action necessitates a functional and capable organization and an 
enabling policy and administrative environment to do so, and mobilize the matching 
financial and other resources. The implementation capacity, thus, also depends on the 
knowledge and skills of the implementing agency, and the incentives it responds to. 
This creates the potential to act. However, this potential will materialize only in the 
presence of positive incentives (such as financial or political incentives, personal 
motives to further one’s career, etc.) which outweigh negative ones (such as vested 
interests of an elite, lack of reward, opportunities to extract rents, etc.). 

 
The action, therefore, comes as the aggregate of a series of sequential causal 

steps and decisions. The eventual outcome or impact from that action can be observed 
only much later, at a substantial distance from the original knowledge. Hence, it is 
often tenuous to correlate the outcome with that knowledge, or with the capacity of 
the administration and the quality of the enabling environment. In addition, these 
processes take place in a dynamic and changing environment, and political contexts 
are continuously shifting. This difficulty to define unequivocal causalities is further 
compounded by the fact that similar outcomes can also be generated by several other 
sets of knowledge, capabilities and circumstances.  



Capacity Development for Improved Water Management 

 6 

1.2.2 Defining capacity 
The concept of capacity refers to development in general, and several 

definitions have been proposed that reflect the theoretical (or political) frameworks 
from which the subject is approached (see Box 1-1).  
 
(1) First, because of the original concern with effective government, the science of 
public administration was one of the first disciplines to define “capacity” referring to 
the organizational structures and operational procedures of administrations. In this 
perspective, the public administration receives its capacity from the education and 
training of the civil servants, from proper administrative procedures and appropriate 
incentives (e.g. Shafritz, 1985).  
 
(2) However, drawing experience and insight from the only modestly successful 
efforts in developing countries with the International Drinking Water Supply and 
Sanitation Decade spanning the 1980s, the water sector was early to devise a practical 
definition expressing its strong interest in making overall development programs more 
effective and sustainable, and to articulate in a coherent fashion the need for 
knowledge and capacity development (KCD) (Alaerts et al., 1991; Alaerts et al., 
1999). This experience also highlighted the critical function of the “enabling 
environment” of the broader policy: legal and regulatory frameworks in which the 
public administration and the investment projects funded by the international donor 
community have to operate. For example, many regulations and procedures in other 
sectors were found, one way or another, to restrict the effectiveness of policies in the 
water sector:  regulations on urban settlements, for example, make it often impossible 
to extend water services to “irregular” city quarters; human resource procedures in the 
civil service often preclude that incentives can be provided; and, centralized 
administrations often have no place for a role by local water users. It became 
recognized that the water users, the consumer, the electorate and other distinct 
stakeholders in civil society have to play equally important roles in making things 
work at the local operational level of the household, the irrigation plot or the water 
catchment, and in providing the political foundation for decisions. This holds 
especially true in developing countries where the national government often has a 
very limited reach and capacity, and, thus, much depends on whether local users and 
communities are willing to take initiative, cooperate and contribute. This approach,  
also for the first time, linked capacity with knowledge--as generated and disseminated 
by educational institutions and knowledge centres locally and at a global level. The 
water sector is increasingly considered a knowledge-intensive sector.  
 
(3) Thirdly, UNDP, and later OECD, the World Bank and EuropeAid took this 
definition to a higher level, relating capacity to the overarching goal of national 
development across the board. That definition, however, tends to dissociate capacity 
and the knowledge components.  
 
(4) Further recent work emphasizes the complex and systems nature of capacity in 
development efforts, as described below. This approach argues that the capacity of an 
organization is both a distinct entity by itself and the result of the capacities of the 
individuals in that organization. It is also the result of a wide variety of inputs (types 
of knowledge that have been transferred, the structure and procedures, leadership and 
managerial capabilities of the individuals, etc.). All these attributes tend to change 
over time and mutually influence each other. This complexity tends to blur the 
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relationship between the capacity development input, and its outcome. This school of 
thought rejects any normative or deterministic approach and posits the pivotal role of 
‘process’ in which all stakeholders are involved in determining the objectives that are 
consistent with the capacity (e.g. Pahl-Wostl, 2002). 
 

 
(5) Finally, the behavioral and business management sciences have extensively 
researched the behavior of humans and of organizations. Sveiby (1997), for instance, 
draws from this body of knowledge and also builds on Polanyi’s dynamic concept of 
knowledge (see Section 1.3.2). This approach helps to make the concepts more 
practical for the purposes of managing knowledge organizations, and for budgeting 
and results assessment, in contrast with the complexity approach which tends to 
dispute the notion that capacity can be managed.  
 

Based on the above and for our purposes here, capacity can be defined as the 
capability of a society or a community to identify and understand its development 
issues, to act to address these, and to learn from experience and accumulate 
knowledge for the future. A country, then, has its “government” and public 
administration system as its formal tools to make this possible. Other less formal 
systems do exist as well. This definition emphasizes the linkage of capacity with a 
verifiable impact on-the-ground after the “act” as well as with the generation of fresh 
knowledge. It also points out that critical “extra” capacity is required to allocate the 
resources and incentive for continual learning and improvement that characterize the 
“learning organization”. Few governments or sector agencies, or non-governmental 
organizations for that matter, have provisions to allow for this learning. 

 
This definition pertains equally to individuals--from technicians and 

community members up to ministers and politicians--and to the institutions in which 
they work and operate together and carry out their work. Overall performance thus 
depends on the simultaneous effect of capacity of the individuals as well as of the 
institutions. Developing countries currently tend to possess weak institutional and 
human capacity, with administrative systems that tend to be static and bureaucratic, 
and pre-occupied with technical aspects and standardized solutions. Especially local 

Box 1-1: What is capacity?  
Shafritz (1985) approached capacity from the perspective of public administration sciences: “… any 
system, effort, or process … which includes among its major objectives strengthening of elected chief 
executive officers, chief administrative officers, department and agency heads, and program 
managers in general purpose government to plan, implement, manage or evaluate policies, strategies, 
or programs designed to impact on social conditions in the community”. The 1991 Delft Declaration 
(Alaerts et al., 1991) suggested “Capacity comprises well-developed institutions, their managerial 
systems, and their human resources, which in turn require favorable policy environments, so as to 
make the [water] sector effective and sustainable”. UNDP states that “Capacity is the ability of 
individuals, groups, institutions and organizations to identify and solve development problems over 
time” (Morgan, 1993; UNDP, 1993). Hildebrand and Grindle (1994) emphasize the dynamic nature 
of capacity: “Capacity is the ability to perform appropriate tasks effectively, efficiently, and 
sustainably. This implies that capacity is not a passive state--the extent of human resources 
development, for example--but part of an active process.” More recently, the complexity or systems 
nature of capacity has been emphasized: “Capacity is … the emergent combination of attributes that 
enables a human system to create developmental value” and “… the overall ability of a system to 
perform and to sustain itself: the coherent combination of competencies and capabilities”(Zinke, 
2006). And: “Emergent properties, such as capacity, come from the dynamism of the 
interrelationships in the system. The challenge is not so much to build or enhance them as it is to 
unleash them or find ways to encourage their emergence” (Morgan, 2005). 
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governments and local communities are at risk and may have little capacity to 
anticipate and adapt to the changing demands and environment effectively. 
Notwithstanding, many of these local communities have generated over generations a 
body of traditional knowledge regarding the local conditions and how to cope with 
them. Tribal communities in the Andaman Islands in the Gulf of Bengal appeared 
better prepared to deal with erratic devastating events like the December 2003 
tsunami than the urbanized and wealthier communities in west Indonesia and east 
India.  

 
This weak capacity and knowledge impede the proper targeting and absorption 

of development funds and the sustainable operation and management of “feasible” 
investments. Feasible proposals are those that have been designed properly based on 
sound analysis and with respect to realistic outcomes, and that are embedded in a 
policy and administrative structure that is able to ensure sustained use and 
maintenance. Different from the situation up to the 1990s, the current experience in 
most developing countries suggests that it is the shortage of such feasible investment 
proposals that is impeding development, not any longer the shortage of funds per se. 

1.3 Schools of thought on knowledge and capacity 

1.3.1 Understanding KCD 
KCD, and in a more general sense, the generation and dissemination of 

knowledge, takes place through formal education, training, and institutional 
development. The KCD activity always implies a status change, and indeed, the 
capacity development in organizations and in the administrative and regulatory 
frameworks are irrevocably linked to change processes and reform (Alaerts et al., 
1999; EuropeAid, 2007). The generation and dissemination of the knowledge can be 
carried out via different vehicles or modes, such as secondary or tertiary education,  
learning-by-doing, learning from peers (mimicking), learning through formal and  
social networks, through the purchase of patents, and the physical acquisition or 
import of individual specialists (and in reverse, brain drain). However, these vehicles 
only concern the action of knowledge transfer itself, whereas in a policy or 
development context one should be equally concerned about the “indirect 
instruments” that help retain and improve knowledge and capacity. For example, 
financial and other career-related incentives in the Human Resources policy strongly 
influence the retainment and commitment of specialists and qualified staff, and make 
or break the organization’s capacity. The appropriate definition of the objectives of a 
KCD initiative and the choice of the KCD process and instruments depend highly on 
the context, as the institutions they focus on are the exponents of a particular set of 
economic, social and cultural factors.  

 
As argued in Section 1.2, KCD has a broad remit, and several disciplines are 

studying parts of the subject, each highlighting an essential aspect and offering 
complementary and sometimes conflicting analysis and advice (Alaerts, 2009). One 
can distinguish a number of schools of thought. For our case, with the aim of 
developing a well-performing water sector and extending advice to, amongst others, 
government, the insights of public administration sciences are of central importance. 
The formal water sector is largely embedded in, and is a part of, the public 
administration (Figure 1-1). Still, as each individual in society must make decisions 
on water in his vicinity--from the mother in the household to the farmer--and elect his 
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government, the achievement of any water sector policy depends highly on the 
individuals and communities in society, their representatives, the press, etc. Thus, 
many of the KCD processes equally pertain to the formal and informal organizations 
and processes in society. The way the organizations are functioning and are to be 
managed is the subject of management and business administration sciences, and what 
has come to be known as knowledge management in the corporate sector. Several 
concepts are derived from political and institutional economics and sociology. Other 
contributing disciplines are educational sciences, pedagogy and didaxology. On a 
more fundamental level, epistemology (the philosophy of knowledge and knowing) 
and the complex-systems analysis provide a better understanding of the nature of 
KCD. These disciplines should be acknowledged by KCD practitioners as important 
sources of knowledge. Often, policy papers and working documents on KCD are not 
based on solid and disciplinary research but rather on prima facie observation and 
intuitive analysis.   

 
 

1.3.2 Linear approach vs. complex-systems approach to KCD 
A first important development in the understanding of KCD is the distinction 

that is made between a linear approach and a dynamic systems or complexity 
approach. In approaching complex dynamics in our daily life, and certainly for those 
complex societal processes, we generally tend to apply a reductionist approach. 
Complex problems become more easily understandable when they are cut up into 
isolated events that stand in “linear” cause-effect relationships to each other. 
However, the process of capacity development is very complex, and full of 
interconnections. The study of the nature of the parts does not necessarily lead to a 

 

 

PUBLIC ADMINISTRATION 

 

WATER SECTOR MANAGEMENT 

Public administration sciences
 

Management sciences
1 

Political economics
2 

Educational Sciences 

Didaxology and pedagogy 

 

1
 Includes corporate sector 

management, and knowledge 

management 
2
 Includes, notably, institutional 

economics 

Knowledge and capacity development 

Epistemology 

Systems analysis 

(CIVIL) SOCIETY 

Figure 1-1 Disciplines that contribute to understanding of KCD in the water sector (Alaerts, 2009). 
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correct understanding of the whole, as the whole is more than the summation of the 
parts, since the parts interact.  

Furthermore, the 
relationships within the parts and 
among the parts may be causal 
under certain conditions but not 
under others. Some of the parts 
may have a strong influence on the 
internal relationships within other 
parts. In addition, these interactions 
do not take place in a static 
environment and usually play out 
over time in sequences. With all 
interconnections between the 
components of the system, trying 
to obtain an overview of the system 
as a whole might be impossible 
because of the complexity but also 
because of increasing uncertainties 
associated with the 
interconnections. Complex systems 
are far more difficult to engineer 
successfully since potential 
outcomes can be difficult to 
identify, let alone measure (Parker 
and Stacey, 1995). Figure 1-2 
illustrates the complexity of cause 
and effect for three individuals or 

organizations: X, Y and Z. X, as central actor, discovers the actions and preferences 
of Y and Z, chooses how to respond appropriately and then acts. That action would 
have, in turn, consequences which Y and Z discover. This would lead each of them to 
choose a position or response which may differ from their original one, which, of 
course, has again consequences that X then needs to discover and respond to, and so 
on. This mutual interaction creates non-linear systems. X could be, for example, 
Water Users Organizations, and Y and Z a Ministry of Water Resources and local 
governments, all competing for authority and budgetary power. In the context of 
achieving a reform process of decentralization of management authority over water, it 
is, in principle, quite possible for the Organizations to predict what kind of knowledge 
and capacity development they will require. However, the Ministry and the local 
governments may have different perspectives and be subject to national policies, 
regulations and informal vested interests that may or may not preclude, obstruct or re-
direct the reform. 

 It is not difficult to imagine that in such a non-linear system, it will be 
difficult to predict and measure what the outcome will be of capacity development 
interventions. In complex systems feedback can be used to monitor how incremental 
change takes place or what influence a certain measure is having. It can be described 
as an influence or message that conveys information about the outcome of a process 
or activity back to its source. Whereas prediction of outcomes in a complex and fuzzy 
system such as capacity development is difficult, “managed learning” as a way to 
improve systems capacity in an iterative way may be a more modest and realistic 

Figure 1-2  Feedback loops in complex systems (Parker 
and Stacey, 1995). 
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option. However, this “process approach” assumes continuous flexibility which 
conflicts with the desire for outcomes that are agreed upon up-front. For example, 
governments and donors will be unwilling to allocate substantial funds in annual 
budgets for ventures in which the outcomes cannot be defined well and, by 
implication, for which the efficiency and feasibility of the investment cannot be 
confirmed ex ante. This outcome-focus requires a certain amount of planning in the 
development process. It is suggested that, for government and accountability 
purposes, a predefined goal and direction are needed, as well as a strategy to achieve 
this goal. This strategy should, however, be a flexible plan that can cope, to a certain 
extent, with unexpected influences and developments. 

1.3.3 Public administration 
Water sector management is part of a nation’s public administration. Proper 

understanding of this field is, therefore, a requirement to understand capacity 
development in the water sector. The field covers governance, public choice theory, 
management and human resources management, among others. Farazmand (2004) 
describes what human resources management should consider in public sector 
organizations: 

• People being motivated at work is of prime importance. Employees must see 
real purpose in public service and have a sense of belonging to the 
organization.  

• Compensation must be equitable to treat every citizen equally, offer equal 
opportunity and avoid any semblance of preferential treatment. The 
organization must be seen as impartial and objective. This objective is 
essential, but in practice often hard to maintain. It also tends to become very 
inflexible and bureaucratic because the decision is determined by “the rule” 
rather than by considerations of overall effectiveness. The compensation 
should, however, also be efficient in order to prevent organizational brain 
drain and to attract the most competent talents to the public service. 

• Organizational mobility and rotation are designed for strategic personnel to 
move periodically to new positions, to learn and apply their knowledge and 
experience. At the same time, continuity in the organization should be 
guaranteed and skill mixes maintained.  

• Personnel should have the chance to periodically refresh their knowledge and 
the skills they need to manage and function in in the organizations in this 
information age. This can be done by in-service training programs, seminars, 
conferences, and workshops.  

 
The above objectives are laudable and appropriate, but implementation 

remains a major challenge in developing countries facing, on one hand, a dearth of 
qualified staff and budget constraints limiting the number of civil servants and, on the 
other hand, weak support in society for an impartial and meritocratic civil service that 
can be held accountable. Good governance implies transparency and accountability. 
Transparency of, say, budgets, plans and staffing arrangements eliminates 
opportunities for corruption and closes the door to secrecy and abuse. Pro-active 
accountability mechanisms help serve as a strategic instrument in pursuit of 
excellence and trust, and hence legitimacy. The comparatively low compensation for 
employees in public sector organizations, and opaque structures and regulations in 
many developing nations are often an incentive to engage in corruptive practices. 
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1.3.4 Knowledge management  
A large proportion of the literature on knowledge management and learning 

organizations is geared at corporate businesses and firms. For the public sector, the 
rationale for knowledge management is just as important; however, instead of the 
maximization of profit under conditions of competition, there is a need for 
maximizing public service delivery at minimal cost, under pressure from a society that 
demands a healthy public sector at a low fiscal requirement.  

 
For the water sector this would mean investing in the capacities that are 

needed for a well-performing sector, and working towards better governance, 
transparency and accountability. Knowledge management tools can be utilized, drawn 
from human resources management and personnel management, to put in place the 
objectives and the administrative procedures that create a climate in which people are 
encouraged to learn about their field and share their knowledge. A learning 
organization will have incentive systems that encourage knowledge, and internal 
procedures that facilitate and require open discussion, peer reviews, and the valuation 
of knowledge. Information and Communication Systems (ICS--comprising both the 
technologies proper, and the interfaces and educated users who are able to utilize and 
work with these systems) are essential, for example to develop databases and make 
information broadly available and to facilitate communication and exchange of 
information. In reality, many water sector agencies, notably in the developing world, 
do not actively promote critical reviews and discussion, and staff careers are often 
based on performance in contract management for works and political relationships.  

 
Drawing on epistemological analysis, knowledge can be both explicit (that 

which can be articulated in written form, for example, and formally taught) and tacit 
(such as the ability to ride a bike). Recognizing the value of the tacit knowledge and 
figuring out how to use it are the key challenges in a knowledge-creating company; 
they require extended communication, intensive and critical personal interactions 
among peers, and a knowledge-enabling environment (Krogh et al., 2000). The 
enabling environment for bringing out tacit knowledge is a shared space that fosters 
emerging relationships. Tacit knowledge is to be considered more crucial and needs to 
be recreated from scratch by any new apprentice who is mimicking what the mentor 
demonstrates (Sveiby, 1997). As Tsoukas (2002) mentions, tacit knowledge can only 
be manifested and valued in what we do, and “that new knowledge comes about when 
our skilled performance is punctuated in new ways through social interaction”.  

 
What makes knowledge creation a fragile process is the fact that it requires 

individuals to share their personal beliefs with others about a particular situation. 
There is need for justification, explanation, persuasion and human connectedness. In 
organizations with a poor transparency or a culture of fear, knowledge creation will be 
difficult. Likewise, treating staff as conscripts or just implementers and applying 
unnecessary bureaucratic burdens significantly impede effective knowledge sharing 
(Schenk et al., 2006).  

For the water sector in different countries, a useful indicator of knowledge 
facilitation is the presence of informal and formal networks among sector specialists 
and peers. In many countries, in particular developing ones, the absence or limited 
size and relevance of these networks is a barrier to knowledge generation and sharing. 
These networks are of great importance in the exchange of knowledge between 
government and other actors in the sector. Through formal and informal networks, 
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educational institutes are connected to the government and society to provide part of 
the “answers” through appropriate curricula and research. They also can have the 
overview of the human resources needs both in terms of quantity and skills mixes. 
Similarly, the informal and formal debates between the water sector and the civil 
society, and its representatives and the press, are critical to identify pressing issues in 
the sector and foster consensus on the action to be taken. In strongly hierarchic 
societies that tend to wield large bureaucracies and where the government basically 
makes all key decisions, knowledge creation and sharing is much less intensive.  

1.3.5 Education and training 
Education and training is an obviously important aspect of knowledge and 

capacity development, especially at the level of individuals (see also Chapter 18 in 
this volume). Capacity development relies on the strengthening of individual capacity 
through training and learning, in order to raise the domestic stock of human capital, or 
the “social capital”. Although some of the necessary skills would typically be 
acquired on-the-job or through learning-by-doing, developing countries characterized 
by less efficient organizations of work or by obsolete technologies might need to rely 
more on formal vocational education and training (Vincent-Lancrin, 2007).  

 
There are four different types or levels of knowledge for which different 

methods of learning are appropriate: 
• Factual knowledge (“water boils at 100°C”).  
• Understanding (“where does rain come from?”).  
• Skills (proficiency in a language, ability to work in a team).  
• Attitudes (problem-solving attitude, capability to approach a complex 

challenge, ambition, “gut feeling”, and the drive to keep learning). 
Skills generally can be acquired by training, whereas for the other three types 

of knowledge, education is more appropriate, partly through formal schooling. 
Training can be accomplished through apprenticeships and mentoring, seminars, 
workshops, classes, or through self-study. With training, a task analysis will yield a 
complete “step-by-step” list of what needs to be done to accomplish the skill being 
learned (Fabri, 2008). Training has, therefore, predefined content and is a closed 
system. Usually training needs a fixed amount of time--weeks or months.  
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1.3.6 Institutional capacity building 
The weak institutional capacity at the level of the organizations and the 

enabling environment is an equally important impediment to assimilate modern 
approaches in science, technology and management, which are essential to deal with 
the complex challenges in the water sector. The term ‘institution’ is described by 
North (1990) as “the rules of the game in a society, the humanly devised constraints 
that shape human interaction”. Institutions can take the forms of policies and 
objectives, laws, regulations, administrative rules, organizations, and norms and 
traditions. They determine how we think and what we do (North, 1990, 2005). 
 

It is now conventional wisdom to say that strong institutions are the critical 
variable in development, not only in the sense of their quality but also in their very 
capacity--for example, defined as their quantity of civil servants--to absorb initiatives 
and funds and prepare for future action. In the recent past, several seminal studies 
have provided empirical documentation on the critical role of institutions (Fukuyama, 
2004). Incremental change comes from the perceptions of the entrepreneurs in 
political and corporate organizations that they could do better by altering the existing 
institutional framework at some margin. But the perceptions crucially depend on both 
the information that the entrepreneurs receive and the way they process that 
information (North, 1990).  

One aspect of capacity development is to make sure the information received 
is as comprehensive as possible and to equip the entrepreneur with the right skills and 
mental constructs to process the information for the benefit of the organization and 
society. This will determine the transaction costs. Transactions costs are the costs of 
measuring the value of attributes that are being exchanged and the costs of protecting 
rights and of policing and enforcing agreements. When the costs associated with an 
exchange are higher than the perceived benefits, there will likely be no transaction, 

Box 1-2.  Effective training and education. 
The World Bank evaluation on WBI training for capacity building (World Bank, 2008) suggests a 
number of simple but essential success factors for training, namely:  

• appropriate pedagogical tools and frameworks, classroom teaching, self-study, group work, 
etc.; 

• support for the transfer of learning to the workplace, to consolidate what was learned by 
embedding it through on-the-job support; and, 

• targeting of training to organizational needs, anchored in a diagnosis of institutional and/or 
organizational capacity gaps, and formal assessment of participant training. 

The early preparation to facilitate the application of what was learned in the workplace through 
action learning and practical exercises is of utmost importance.  
Success factors for education include getting the right people to become teachers and developing 
them into effective instructors (Fullan, 2007; McKinsey, 2007). With regard to capacity needs for 
teachers, Fullan (2007) further states that a high level of success in the classroom requires 
personalization, precision and professional learning by teachers:   

• Personalization is the capacity of a teacher to acknowledge what each individual student 
needs. 

• Precision refers to the capacity to address these learning needs.  
• Learning-by-doing and mentoring by experienced colleagues are very effective educational 

and training methods.  
Instructors require continuous learning and development, not only during their education but 
especially during their working life. In general, for training to be effective, it should be taken to the 
work floor, be integrated in operational practices, and there should be room for learning-by-doing 
and for coaching by experienced colleagues.   
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meaning, things stay the way they are. Incomplete information, limited mental or 
institutional capacity by which to process the information, and the risk of failure 
associated with this determine the cost of transacting. 

1.3.7 A schematic of Knowledge and Capacity Development 
Figure 1-3 brings together the different elements of KCD. The diagram 

specifies in broad terms, for each of the three levels of action (i.e. the individual, the 
organization and the enabling environment), the sequence of what knowledge and 
capacity imply, by what means the knowledge and capacity development can take 
place, what the outcomes are and how these could be potentially assessed. These 
levels are “nested”, that is, the individual operates embedded within his organizational 
context, and the organization operates within its broader context. The enabling 
environment itself is divided into that part that typically falls in the realm of the 
formal institutional frameworks, and in a second part referring to the broader context 
provided by society. (Civil) society itself is both part of this enabling framework and 
at the same time an actor in its own right: as within society, numerous formal and 
informal non-governmental networks, associations and organizations take part in the 
broader game of water management.  

 
The sector’s performance derives from the effective action of individuals with 

the proper knowledge and capacity who function in larger (sector) organizations (such 
as ministries, local governments, water user associations, civil society organizations, 
etc.). The effectiveness of these organizations depends both on the effectiveness of 
those individuals and on the typical features that shape the capacity of the 
organization itself through its skills mix, its internal operational and administrative 
procedures, etc. In turn, organizations with the right capacity and procedures still need 
an enabling environment to put in place the facilitating factors including an enabling 
legal and regulatory framework, financing and fiscal rules that stimulate proper 
action, and a broadly supportive political inclination in parliaments and among the 
voters and consumers. As mentioned above, KCD is essential to support and 
implement the improvement of institutions or changes in institutional arrangements. 
Often, it is difficult to distinguish KCD proper from institutional development, and, 
indeed, KCD is embedded in and in effect helps shape, any institutional development 
and reform effort. KCD is part and parcel of change management. 

 
Knowledge, understanding and skills are generally developed through typical 

knowledge transfer instruments such as education and training; however, whether the 
desired knowledge (or capacity) is explicit or tacit does make a difference in the 
choice of instrument. As Polanyi and Sveiby argued from their respective 
epistemological and practical management insights, tacit knowledge is eventually far 
more important as it shapes the skills and deeper attitudes. Tacit knowledge can best 
be transferred through one-on-one interaction between junior and senior, apprentice 
and teacher. Organizational capacity development is achieved by educating/ training 
the (staff) members and by helping the organization, as such, learn from the 
experiences of others. Technical assistance, management advice, learning 
experiences, comparison with peers and benchmarking are important instruments. 
Both for individuals and for organizations, networks are playing an increasingly 
important role for generating, sharing, corroborating and improving knowledge and 
capacity. Networks--both formal and informal associations and “communities of 
practice”--are becoming the main mechanisms for professional improvement for many 
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water professionals. ICS are powerful tools to support and intensify communication 
and open up new avenues for the dissemination of knowledge, including best 
practices.  

 
At the level of the enabling environment, governments and other actors also 

“learn” and acquire the capability to, in turn, become more enabling. Policy-makers, 
governmental departments and politicians also increase their understanding about new 
challenges and solutions by, for example, drawing lessons from international “good 
practice”. Technical advice, communication platforms and peer-learning are useful 
instruments for exchanges of information. In civil society, capacity already exists in 
the form of what is often called social capital or indigenous knowledge that resides in 
communities, and in water literacy. This can be further developed through comparison 
activities and peer-learning with other communities. The press and mass 
communication, such as the Discovery Channel, are powerful vehicles to disseminate 
knowledge and develop attitudes, and reach many communities that otherwise receive 
little opportunity to communicate with the government. Non-governmental 
organizations and networks are important and often effective actors in this capacity 
development. Finally, the role of society is, of course, critically important as it shapes 
the nation’s consensus about the priorities for the future (and the budget allocations) 
through electing its political representatives and holding its government accountable.  

 
Eventually, “capable” individuals and organizations possess aggregate 

competencies to act. Four types of aggregate competencies can be distinguished. First, 
technical competence is required to analyze and solve the problems that have a 
technical nature. For instance, all sector agencies need to regularly acquire new 
technical knowledge on an array of subjects, from piling and construction techniques 
to climate change mitigation and adaptation. Second, organizations need to have an 
adequate pool of management competencies embodied in their senior staff. In many 
developing countries sector agencies may score well on technical and civil 
engineering aspects, but often the competence to manage personnel and organizations, 
as well as the water resource itself, is modest. Third, an effective and performing 
water sector requires organizations that possess skills to foster and apply principles of 
good governance, such as dialogue and communication with stakeholders, resource 
allocation within policy frameworks that aim for equity and poverty alleviation, 
transparency and accountability. Finally, as mentioned before, capable individuals and 
organizations are those that manage, by deliberate decision, to keep learning and 
innovating. Learning and innovation do not come automatically, but require financial 
resources and personal and managerial procedures to foster knowledge generation and 
sharing. This learning can emerge from an acquired attitude or natural inquisitiveness, 
but institutions may become interested in and coaxed into learning only after being 
held accountable for poor performance. Table 1-1 provides an overview of the 
features and attributes related to these four competencies. 
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Table 1-1: Examples of competencies for each level. 
 Individual level Organizational level Institutional level 

Technical 
competence 
 
 

Regularly updated 
knowledge and 
skills. 
Understanding of 
the broader 
technical context. 
 

Appropriate knowledge and 
skills mixes for the services 
that are delivered, such as 
engineering, legal, financial, 
institutional knowledge. 
Knowledge on procurement 
and investment procedures  

Technical expertise and 
available skills mixes in 
a broader setting. 
Procedures for critical 
review and 
corroboration of 
knowledge and 
information. 

Management 
competence 
 
 

Project mgt skills. 
Financial mgt 
skills. 
Personnel and 
team mgmt skills. 
Mentoring skills. 
Understanding of 
political consensus 
building. 
Ability to 'deliver'. 
Leadership. 
 

Leaders able to operate with 
goals and objectives as 
agreed with supervisory 
entities and main 
stakeholders. 
Ability to set goals, strategy. 
Financial management. 
People management. 
appropriate staff rotation; 
talent spotting, incentive 
systems, etc. 
Project management. 
Ability to 'deliver' timely. 
 

Sound and workable 
task assignments of 
sector agencies. 
Minimal overlap 
between agencies, and 
size and task of 
agencies facilitate 
proper management 
and task execution. 
Sound financial, fiscal 
and budgeting 
systems. 
Facilitating proper 
management by 
organizations. 

Governance 
competence 

Understanding of 
procedures. 
Ability to engage 
with and listen to 
stakeholders. 
Ability to apply 
inclusiveness. 
Focus on results. 
 

Transparent decision 
making processes. 
Procedures to consult with 
stakeholders, and provide 
empowerment to others. 
Procedures to be held 
accountable, including 
transparency in budgets and 
plans. 
 

Distinction between 
'operator' and 
'regulator'. 
Procedures to ensure 
inclusiveness in 
particular regarding 
objectives, priorities 
and strategies. 
Procedures to ensure 
transparency and 
accountability. 

Learning 
competence 
 
 

Desire to 'keep 
learning', 
readiness to 
critically reflect 
on one’s own 
performance. 
Availability for 
training and 
education in new 
skills and 
knowledge. 

Readiness, and procedures, 
to critically review own's 
performance on a 
continuous basis, and revise 
if necessary. 
Goal, procedures and 
resources to support learning 
by staff, organization and if 
necessary other 
stakeholders. 
Support of 'communities of 
practice', and rewards for 
staff learning. 

Procedures to promote 
open working 
atmosphere and 
critical reflection on 
performance. 
Openness to review 
sector performance on 
a continuous basis, 
and revise policies and 
arrangements if 
necessary. 
Foster inclusiveness. 
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1.4 Tools and instruments for KCD 

1.4.1 A stronger case 
If sustainable development is our prime objective, then KCD should have  

priority attention in the developing and industrialized countries alike. Governments--
for having legal authority and responsibility over the sector--can devise appropriate 
policies and take the main initiatives. Notwithstanding, an equally important role is to 
be played by civil society organizations and NGOs, and through the awareness and 
political vote of the electorate. The discussion below does not claim to be 
comprehensive, and focuses on the government’s role.  

 
Investing in knowledge and capacity development pays off. Recent 

evaluations have demonstrated that development programs in the water sector are now 
more effective and sustainable than, say, before the mid-nineties. Many local 
communities have become less vulnerable to external upheaval or natural disasters. 
This higher effectiveness can be attributed for the most part to stronger institutions, 
better governance and more technical and managerial competence in the developing 
countries whose capacity has been strengthened. Several studies on irrigation, for 
example, have shown that, nowadays, the best return on the investment in canal 
improvement is achieved when a substantial effort is also placed on capacity 
enhancement, including empowerment, of irrigators and local-government officials. 

Of course, at a higher level of aggregation, the impact of educating the young 
generation and communities on sector development and sustainability is without 
doubt. These impacts are being recognized. Although accurate figures are lacking, the 
amount of funds allocated to capacity development by donors seems to have increased 
about tenfold in the period 1995-2004 over the preceding decade. For instance, the 
World Bank provided Sub-Saharan Africa, between 1995 and 2004, about US$9 
billion in lending and US$900 million in grants for the broader goal of capacity 
enhancement and education (World Bank, 2005). Across the globe, the Bank financed 
about $720 million annually over the past years for training activities for all sectors 
(World Bank, 2008). 

1.4.2 Strategies and next steps 
But governments and other decision-makers still have a long way to go to 

align their administrative systems and sector policies to international best practices, 
and put in place a knowledge-management system stimulating structured learning. 
The coordination between institutions must be deepened and more structural capacity 
developed. Communication with the stakeholder groups, from local communities to 
politicians, is to become a priority, partly to raise awareness and for education, but 
also to listen in and forge cooperation.  

 
(i) The fact that KCD is a formidable agenda by itself does not mean that 

meaningful KCD should always be carried out with such comprehensive ambition. 
KCD is usually more manageable and better targeted when carried out in a smaller 
working area or on a confined issue. Still, governments should at the same time start 
analyzing their sector’s knowledge and capacity weaknesses and outline a longer-time 
strategy comprising a series of steps. 

 
(ii) As a first initiative to inform the policy and the next steps, the institutional 

and human capacities of the country’s sector, or part thereof, should be assessed to 
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define their strengths and weaknesses, and how robust the capacities are to deliver 
more effective services and prepare for future uncertainties. The assessment can cover 
a larger or smaller part of the sector (e.g. the management of river basins, basic 
sanitation, vulnerable communities, youth, etc.), or focus on a part of the overall 
institutional architecture and capacity (e.g. the education system, community 
management, or the legal framework). The SWOT analysis technique (Strengths-
Weaknesses-Opportunities-Threats), results frameworks, risk analysis, stakeholder 
analysis, and similar techniques can be very useful to conduct the assessment (see 
Box 1-3). Such analysis always needs to be conducted together with all key 
stakeholders, also including non-governmental entities, and educational and training 
outfits, besides academia.  

UNDP (2007) has reviewed and compiled experiences with capacity 
assessments and offers a rational framework for capacity assessment. It suggests that 
core issues to be assessed cover institutional development, leadership, knowledge and 
mutual accountability. Critical functional capacities include, e.g., capacity to engage 
in multi-stakeholder dialogue, situational analysis, vision creation, policy and strategy 
formulation, budgeting, and monitoring and evaluation. It should be borne in mind 
that proper analysis requires substantial time and funds, as the assessment is 
specialistic and interactive, and presumes adequate meeting and communication 
opportunities. Other best practices are offered in a World Bank review of experiences 
in Africa (World Bank, 2005). 
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Box 1-3. A check-list to assess the capacities at the sector level (Lopes and Theisohn, 
2003).  

Human resources:  Refers to the process of changing attitudes and behaviors–imparting knowledge and 
developing skills while maximizing the benefits of participation, knowledge exchange and ownership. 

Job requirements and skill levels Are jobs correctly defined and are the skills available? 
Training/retraining Is the appropriate learning taking place? 
Career progression Are individuals able to advance and develop professionally? 
Accountability/ethics Is responsibility effectively delegated and are individuals 

held accountable? 
Access to information Is there adequate access to needed information? 
Personal/professional networking Are individuals exchanging knowledge with peers? 
Performance/conduct Is performance effectively measured? 
Incentives/security Are these sufficient to promote excellence? 
Values, integrity and attitudes Are these in place and maintained? 
Morale and motivation Are these adequately maintained? 
Work redeployment and job sharing Are there alternatives to the existing arrangements? 
Inter-relationships and teamwork Do individuals interact and form functional teams? 
Communication skills Are these effective? 

 
Organizational capacity: Focuses on the overall organizational performance and functioning capabilities 
as well as the ability of an organization to adapt to change. 

Mission and strategy Do the organizations have clearly defined mandates? 
Culture/structure/competencies Are organizations effectively structured and managed? 
Process Do institutional processes such as planning, quality 

management, monitoring and evaluation work effectively? 
Human resources Are the human resources adequate, skilled and developed? 
Financial resources Are financial resources managed effectively and allocated 

appropriately to enable effective operation? 
Information resources Is required information available and effectively distributed?  
Infrastructure Are offices, vehicles and computers managed effectively? 

 
The enabling environment: Focuses on the overall policy framework in which individuals and 
organizations operate and interact with the external environment. 

Policy framework What are the strengths, weaknesses, opportunities and threats 
operating at the societal level? 

Legal/regulatory framework Is the appropriate legislation in place, and are these laws 
effectively enforced? 

Management/accountability framework Are institutional responsibilities clearly defined, and are 
responsible institutions held accountable? 

Economic framework Do markets function effectively and efficiently? 
Systems-level framework Are the required human, financial and information resources 

available? 
Process and relationships Do the different institutions and processes interact and work 

together effectively? 
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Lopes and Theisohn (2003) offer a useful checklist to help assess a sector’s capacity 
by analyzing the three levels of individual (or human resources) capacity, 
organizations (or institutional) capacity and the capacity of the enabling environment 
(Box 1-3). 

 
From this assessment, a strategy and action plan can be derived. The strategy 

should be shaped contextually through dialogue and stakeholder involvement. 
Because the environmental, social-economic and cultural contexts differ between 
countries and sub-sectors, there is no “one size fits all” strategy. Such a process 
cannot be imposed from the outside; it requires a home-grown demand and political 
commitment. However, often the capacity assessment and its development help to 
make the case and demonstrate the benefits, and at the same time help develop 
capacity. The process often turns out to be slow, incremental and patchy. Addressing 
weak institutional environments is not a straightforward or linear process but often 
works best through “strategic incrementalism”, i.e., pragmatic, incremental reform 
steps that may not fully address all the current institutional performance problems but 
can alleviate some acute problems, while at the same time creating the conditions for 
deeper and more favorable change in the longer run (World Bank, 2008). In other 
words, one should continually adapt the approach as specific new opportunities arise 
along the way. 

 
(iii) The water sector is knowledge intensive. This calls for much investment 

in the creation of new knowledge, through research and innovation. On the other 
hand, a lot of knowledge to guide local action resides within the traditional knowledge 
of local communities, and is often untapped or dismissed. Knowledge of water tends 
to be available in fragmented form among a growing number of actors who each hold 
part of the solution. Communication, therefore, is becoming increasingly important in 
building the knowledge base and the institutional and human capacities: to 
disseminate and acquire knowledge from across the sector, and to forge political 
consensus in society. Precisely because of this complexity and the distributed nature 
of sector knowledge, a judicious balance needs to be sought between centralized 
sector management and collaborative arrangements among decentralized entities. 

 
ICS is a powerful tool to support and intensify communication and open up 

new avenues for the dissemination of knowledge, including best practices. ICS is also 
becoming the key instrument to forecast with greater precision the future 
consequences of current decisions and policies in development scenarios, and to 
reduce the uncertainty related to climatic variability. Access to relevant data facilitates 
decision-making and, in general, increases transparency and governance. Thorkilsen 
(2001) and Abbott (2007) describe how ICS has been at the core of the broad 
knowledge-sharing effort that was necessary to create the political and societal 
support for one of Europe’s largest and controversial infrastructure projects, namely 
the rail, road bridge and tunnel across the Øresund Strait connecting Denmark and 
Sweden. 

 
These days, decision-makers have an array of tools and “knowledge pools” 

such as databases, research and educational centers, consultants, etc., at their disposal 
to develop or enhance capacity and facilitate knowledge generation in those areas and 
with those actors whose low capacity is considered a key constraint. 
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(iv) The strategy is generally implemented through a combination of 
education, training, technical advice for institutional strengthening and change, the 
institution of appropriate incentives and procedures that encourage staff to seek 
innovation and learning, facilitation of research and innovation, and of 
communication and interaction. Given that much of the sector’s education is actually 
carried out by the educational establishment, through polytechnics and a variety of 
university-level studies, sectoral decision-makers would do well to engage in a 
dialogue with these establishments to ensure that sectoral and educational 
perspectives are aligned. 

The generation of professionals is, in many developing countries, a prime 
concern. In many countries, nominally adequate numbers of graduates are churned out 
by universities and polytechnics, but their specializations and skills may not be 
attuned to modern challenges and the expectations from the societies they are 
supposed to serve. “Education” should also be understood to go well beyond tertiary 
education, and society at large and youth in particular need to be educated about water 
and how it impacts their future. Finally, “education and training” encompasses a wide 
gamut of instruments, spanning conventional classroom teaching to objective-based 
learning, hands-on learning and mentoring. Recent comparative studies have shed 
new light on which approaches are likely to be most effective. In this field, too, ICS 
has opened up powerful new tools for real-time access to data and teachers across the 
globe, and communication among peers.  

 
(v) Governments can encourage the development of systems to generate and 

share knowledge among “centers of knowledge”, as well as between those who are in 
need of knowledge and those who possess it. As highlighted above, with the advent of 
ICS and globalization, governments can create and actively fund communities of 
practice: networks of professionals and institutions, and databases, on the relevant 
subjects. In such networks, local governments and communities are not to be left out--
they are always the first at risk, but they also often hold a lot of traditional wisdom. It 
is preferable that some of these kinds of networks also be international, both south-
south and south-north. 

 
(vi) A special challenge concerns the facilitation of institutional strengthening 

and KCD in civil society. Although many governments may not find this obvious or 
against their mandate, civil society needs to receive special attention based on the 
following considerations. 

• With the large numbers of stakeholders in water management, governments 
will increasingly depend on informed and capacitated actors in civil society to play 
a growing role in water management, over and beyond the role they are already 
playing. 
• As the technical agencies at national as well as local government levels 
depend on budgets voted by Parliament or Councils, it is essential that their staff are 
better able to make the case with politicians to secure the budgets. Eventually, this 
also means that civil society, too, needs to feel more strongly about the priority for 
water and lend its support to water sector initiatives. 
• Climate and other changes need to be better forecast, and remedial actions 
identified, agreed upon and taken. Much of this implies non-technical measures, as 
well as some technical measures at the local level, to strengthen preparedness and 
resilience of local settlements and their arrangements for agriculture and for natural 
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resource management. This is of special relevance in light of climate variability and 
other environmental changes. 
• Civil society has the right to hold government accountable for delivery on its 
policies. To enhance governance, civil society therefore should have suitable 
capacities, have access to relevant information and be able to engage with (local) 
government on service delivery. 
• Civil society as “user”, on the other hand, needs to be able to involve itself in 
some decision-making at the local, river basin and national level to help decide on 
priorities in spending and water management, and in such a way that it is also aware 
of the costs involved in the options, and agrees to provide the financing. 

 
(vii) Finally, it should be recognized that learning is a continual effort. Governments 
can put in place the procedures, institutions and incentives to ensure that lessons are 
learned, documented and disseminated.  Each time an issue has been addressed, or a 
particular action carried out more effectively, this information should be fed back to 
stimulate further improvement.  
 

1.5 Measuring KCD 

1.5.1 Introduction 
Little agreement exists about how to identify and measure KCD. Some sources 

tend to focus on the measurement of components of KCD only, such as the individual 
capacity or the organizational capacity. Others prefer to focus on measuring 
performance as a proxy for capacity, probably because it is more appealing to look at 
apparent results than to look at the mechanism of KCD itself. Performance, however, 
depends on many other factors besides the current capacities of individuals and 
organizations, and there is no direct causal relation with KCD; one should be 
cautious.  

 
Many attempts have been undertaken to develop frameworks for the 

measurement of KCD, and numerous capacity assessment tools exist; UNDP 
summarizes 20 just for organizational capacity measurement (UNDP, 2005). Several 
websites are specialized in capacity assessment. Mizrahi (Chapter 20) concludes that 
not one study offers indicators, benchmarks or measurement tools that can be used 
across regions, or indicators that assess all relevant levels of KCD.  

1.5.2 Approaches in monitoring and evaluation (M&E) 
The various ways in which KCD is assessed can usually be categorized into 

two broad schools. One school advocates approaches based on results-based 
management; the other favors evaluation based on the complex-systems theory and a 
participatory approach.  

Table 1-2: Three types of evaluation (Hospes, 2008) 

Evidence-oriented 
evaluation 

Realistic evaluation Complexity evaluation 

Measuring effects  Investigating “black boxes”  Exploring complexity  

No use of policy theory  Use of policy or program 
theories on what happens in 

Starting point is that 
policymaking is dynamic 
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“black boxes” and interactive  

Programs stand at the 
beginning of a results 
chain  

Programs are “black boxes”  Programs are adaptive 
systems  

Input => output => 
outcome => impact  

Mechanism + context => 
outcome  

Outcomes are emerging and 
quite unpredictable  

One-way and single 
cause-effect 
relationships  

One-way and multiple cause-
effect relationships  

Two-way and multiple 
cause-effect relationships  

 
Hospes (2008) has created a comprehensive overview based on three 

approaches (Table 1-2). The most commonly used evaluation method in development 
cooperation is evidence-oriented, as is described in the left column. This approach 
focuses on the impact of a given intervention. It assumes a linear, causal relationship 
from input to impact. This type of evaluation is convenient when working with the 
short-term project goals and time slots, as donors often do. Realistic evaluation, 
however, believes that the relationship between input, output, outcome and impact is 
not linear. What happens in the process from input to impact, in the so-called “black 
boxes”, should be investigated. The art of realistic evaluation is to map the dynamics 
in a program: social interaction and institutional influences that determine the 
relationship between input and output.  

 
Critics of realistic evaluation point out that the context should not be perceived 

as something external, but as part of the process. As a reaction to realistic evaluation, 
complexity evaluation is evaluating how policymakers themselves respond to 
complex problems. It wants to capture the dynamics of the context as well. Hospes 
(2008) states that, for the evaluation of complex systems, different approaches need to 
be brought together based on adaptive systems, institutional dynamics and assigning 
meaning. The evaluation of complex systems is rooted in various schools of thought, 
some of which have been described earlier in this article, and will receive more 
elaborate attention elsewhere in this volume. 

1.5.3 Adaptive system management   
One management approach that is working according to the principles of complexity 
evaluation and the institutional dynamics in complex systems is adaptive management 
(AM). AM is defined as the “integration of design, management, and monitoring to 
systematically test assumptions in order to adapt and learn” (Salafsky et al., 2002). 
AM originates from ecosystems research and has combined this with research on the 
social and institutional dynamics in a system. The objective of AM is to better 
manage the impact of an intervention by investigating what happens in the “black 
boxes”, and, at same time, it takes along the social and institutional dynamics of the 
system. An important component is the involvement of stakeholders in the process 
from beginning to end, to capture their knowledge and use it to arrive at a set of 
management options. New knowledge about the connection and interaction between 
the social and cultural systems and the ecological system has to be generated through 
extensive consultation and the participation of stakeholders. The next step is how to 
use that knowledge for policymaking. An important advantage of AM is that the 
process consists of step-by-step learning, iteratively allowing the monitoring what 
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worked and what didn’t, and adjusting the intervention process. This facilitates easier 
and early evaluation of mistakes and successes, albeit that this monitoring system 
would likely involve high expense for repeated consultations. Chapter 5 will discuss 
the principles of AM more elaborately.  
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Chapter 2 

E-learning for capacity development 
Colin Mayfield1, Velma I. Grover2.  
 
 
 
Abstract 
E-learning means that electronic media and methods are used to enhance teaching and 
learning but is often used to describe Distance Learning because of the common use of E-
learning techniques in Distance Learning. Although not a monolithic model, Distance 
Learning implies asynchronous learning during which the participants study at their own 
rate and at various convenient times; the delivery mechanism for the course materials is 
not the defining issue. The tools and instruments used for E-learning in capacity 
development in the water sector have ranged from the standard and very common short 
workshop training sessions using E-learning tools to full, web-enabled, interactive 
courses of various types. E-learning can be synchronous or asynchronous or a 
combination of the two. Whether or not E-learning methods are used to produce courses 
for traditional face-to-face instruction or for Distance Learning, the curriculum and 
courses must be carefully designed and managed to make the learning experience a 
successful one.  
 
Technology has only a small part to play in this equation since the experience of the 
student taking courses is only partially affected by the technology; it is more important 
that the curriculum design and presentation be sound, the communication between and 
within the groups involved be effective, and the learning experience be satisfactory in the 
student’s many different environments. This, in turn, implies that effective monitoring 
and evaluation is performed during or at the end of the courses. In many cases, only some 
of these expectations have been met in the various courses offered in the water sector.  
The effectiveness of many courses and training processes has not and, sometimes, cannot 
be measured in terms of student progress or development.  
 
The development of regional and local expertise in capacity development, specifically 
designed to replace and improve upon the course delivery method using “visiting 
experts”, has not been a strong focus of many capacity-development efforts.  It is also 
apparent that capacity development in the water sector cannot be totally successful 
without equal attention being paid to all sectors: educational, training, institutional 
development, technical, scientific, administrative, management, legal, socio- economic 
factors and interactions, governance, cultural and political.  
 

                                                 
1 Assistant Director, United Nations University – International Network on Water Environment and Health 
(UNU-INWEH), Canada 
2 Freshwater Ecosystem Program and Water Virtual Learning Centre Coordinator, UNU-INWEH, Canada 
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Introduction 
E-learning has been variously defined over the years. A common definition is one that 
specifies that electronic media and methods are used to enhance teaching and learning. E-
learning can be synchronous or asynchronous or a combination.  Similarly, Distance 
Learning does not have to be one monolithic model, but does imply asynchronous 
learning during which the participants study at their own rate and at various convenient 
times; the delivery mechanism (electronic or traditional) for the course materials is not 
the defining issue. The evolution of Distance Learning reflects the increasing role of 
electronic media delivery in teaching in general; the first Distance Learning involved 
mailing printed materials to students (the “correspondence course”), then audio tapes of 
lectures with that printed material, then videotapes and graphic materials finally arriving 
in a completely electronic delivery mode via CDROM, DVD and on-line materials. The 
widespread use of E-learning methodologies in Distance Learning means that any study 
of E-learning necessarily involves examining Distance Learning methods, procedures, 
outcomes and assessments. 
 
E-learning in the water sector has followed this same evolution (Figure 1): incorporation 
of electronic media in conventional teaching methods (simulations, models, PowerPoint 
presentations, etc), conversion of lecture materials to electronic formats for delivery to 
classroom or to Distance Learning students, conversion of these electronic materials to 
more organised formats in simple CDROM or web-based delivery systems, and finally, 
the development of complex presentation tools, student tracking, communication and 
assessment tools together with electronic repositories of reference materials and a social 
networking capability. Most also include a comprehensive course management system. 
There are examples of most of these stages in operation today using both commercial and 
open-source systems.  
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Figure 1.  Evolution of E-learning: Time versus Interactivity/Group Learning 
 
The present models of E-learning are the most interactive, using electronic means to help 
with the delivery of course teaching and reference materials, assignments, tutorials, and 
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with interactive assessments of progress. Cooperation and communications between 
students and with faculty members, establishing “communities of interest”, encouraging 
knowledge sharing, producing electronic portfolios of student activities, and generally 
increasing the role and impact of social networking within the student population are 
other common functions. These functions are a close match to the observed uses of 
computer technologies by North American students – they want to be connected, 
entertained and able to present their own work or opinions. This is reflected in the most 
popular software sold in four U.S. campus bookstores studied by Zemsky and Massy 
(2004). After Microsoft Office and anti-virus software, the most popular titles purchased 
were photographic editing programs and web-development software.  Social networking 
and messaging software is ubiquitous and free. 
 
The history of E-learning is full of over-optimistic projections, false starts and failed 
systems. This is exemplified by assessments such as by Zemsky and Massy (2004) who 
address the issues of “Why the E-learning Boom went Bust” and state that early attempts 
were often based on false premises such as, “If we build it they will come”. Other 
assumptions were that students would inherently and immediately accept and like E-
learning and that “E-learning will force a change in the way we teach”. They point out 
that all of those premises were wrong: the range of E-learning software and materials is 
so variable that no dominant design type has taken root (including the idea of learning 
objects ); the students are often ambivalent about E-learning – and many do not like it – 
and that ambivalence is shared by faculty members, even those who were early adopters; 
and, finally, the standard teaching function has proved remarkably resilient and resistant 
to change brought about by E-learning technologies. Others, such as Baggaley (2008) are 
now revisiting this somewhat pessimistic assessment. In an editorial in the International 
Review of Research into Open and Distance Learning entitled “Ideas whose time has 
come back”,,his assessment is that “a new world of Distance Education is coming 
together in the developing world as old media such as the radio and the telephone merge 
with each other and the Internet to form wholly original interactive partnerships”.  
 
This chapter will deal with the application of the various techniques and instruments or 
tools used in education and training in the water sector and will provide an overview and 
assessment of the application, uses and the  relative success and problems associated with  
these methodologies or their application.  
 
Curriculum and Content Development 
Curriculum development for courses or programmes is the complex of decisions that goes 
into selecting course topics and their organisation into a coherent whole. This is often an 
individual set of choices by an instructor, but some programs use a committee approach 
with some means of coming to a collective decision on these issues (Mayfield, Grover 
and Daley, 2004). Neither is necessarily superior in any given case, but some interesting 
interactions can occur between experts trying to fit their specialty into a broader course 
structure. This is especially true when dealing with the multidisciplinary or 
interdisciplinary issues that often occur in the water sector.   
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Figure 2. A typical curriculum development process  

Developing excellent content for E-learning is the more intractable problem compared to 
the development of technologies for delivery of that content.  Early efforts at repositories 
of reusable “learning objects” (e.g. Merlot at http://www.merlot.org/merlot/index.htm) 
have not developed the critical mass that has enabled them to set design standards for 
reusability. They are useful as simple repositories for simulations, animations, graphics 
materials, case studies, image banks and reference materials. A common criticism is that 
the learning objects are too specific and too closely linked to a particular “style” of 
teaching to be broadly useful. There are many exceptions to this, but it seems as if course 
authors still prefer a common “look and feel” to course or programme materials. 

 There have been attempts to set up standards for sharable content and the most 
prominent is SCORM or Sharable Content Object Reference Model. It is a “collection 
and harmonization of specifications and standards that defines the interrelationship of 
content objects, data models and protocols such that objects are sharable across systems 
that conform to the same model” (http://www.adlnet.gov/scorm/) and these standards and 
specifications for web-based E-learning define communications between client-side 
content and the host system. The latest version, SCORM 2004, introduces a complex idea 
called sequencing, which is a set of rules that specify the order in which a learner may 
experience content objects. In general, these sharable learning objects have been used 
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when mandated but have not been widely used in other situations. It may be that course 
authors are hesitant to use materials from others unless they match the style of their own 
course presentation or are generally recognised as superior to other material.  Other 
factors, of course, could be related to intellectual property rights in the course and simple 
job protection. A good example of excellent material available for sharing is the “Inner 
Life of the Cell” by Biovisions at Harvard University 
(http://multimedia.mcb.harvard.edu/), a superb animation of white blood cells and their 
cellular functions. 

Assessment of E-learning 
What has been missing from many E-learning efforts has been a rigorous appraisal of the 
outcomes and results of such programs. The vast majority of programmes only offer 
anecdotal appraisals or assessments based on a selection of student responses to 
questionnaires or surveys. In a review of Distance and E-learning in the U.S., Mayes 
(2004) examined previous summaries of research (Merisotis and Phipps, 1999; 
Carnevale, 2000). He then continued with a review of more recent literature and concurs 
with the assessment by Phipps and Merisotis (1999) that “the vast majority of articles on 
distance education were opinion pieces, how-to articles and secondhand reports with no 
quality research basis”.  They identified only 40 articles that they could classify as 
original research, and they were primarily concerned with three broad measures of 
effectiveness: grades and test scores as measures of student outcomes, student attitudes, 
and overall student satisfaction with distance education. In general terms, from these 
studies the outcomes of Distance Learning were comparable with classroom-based 
instruction, but many of the studies failed to account for extraneous variables, did not 
randomly select respondents, and failed to control for attitudes and beliefs of students or 
faculty.  

In an ongoing meta-analysis by Bernard et al. (2004) of 232 studies selected for content 
from studies on Distance Learning between 1985 and 2002, the achievement, attitude, 
and retention outcomes were analysed. Overall results indicated no significant differences 
between all three measures and wide variability in results. Synchronous applications 
favoured classroom instruction, while asynchronous applications favoured Distance 
Learning. However, there was still significant heterogeneity in the subsets. Many studies 
have  found “no significant difference” between Distance Learning courses, E-learning 
courses and traditional ones (Russell, 1999). It seems that E-learning courses undergo 
more rigorous assessments of success than do equivalent classroom-based courses – there 
may be a (hidden?) systematic bias towards proving that classroom-based courses are 
superior. 

Perhaps the appropriate question should be “what are the characteristics of a good 
course?” and not a question that implies there is some significant difference between E-
learning and traditional modes of teaching and learning that has to be discovered. 

Software for E-learning 
The evolution of E-learning software has followed closely the capabilities and properties 
of larger and cheaper storage density (floppy disks, CDROM and DVD) and faster and 
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cheaper communications technologies. This trend will no doubt continue as technology 
advances and becomes cheaper, communications costs (including VoIP and wireless) 
decline, interoperability improves and the convergence of all media (books, newspapers, 
magazines, journals, music, photographs, TV, and radio) to digital formats continues.  

The software specifically designed for E-learning and Distance Learning includes both 
proprietary and Open Source (http://www.opensource.org/) solutions. Proprietary 
solutions include ANGEL (http://www.angellearning.com/ ), Blackboard (now 
incorporating WebCT - http://www.blackboard.com/us/index.bbb ) and Desire2Learn 
(http://www.desire2learn.com/).  Open Source  solutions include Moodle 
(http://moodle.org/) , Claroline (http://www.claroline.net/worldwide.htm), OLAT 
(www.olat.org)  and ATutor (http://www.atutor.ca/ ).  Most of these include some type of 
Learning Management System (LMS) to assist with the routine management procedures 
(marks, assignment delivery, examinations, etc).  Other software solutions have been 
assembled from software for web delivery, messaging, bulletin boards, list-servers and 
databases normally using Open Source solutions such the Apache web server, MySQL 
and software from Sourceforge.net. A more recent trend is the use of “Web 2.0” 
components delivering web-based services and software and enhanced interactivity. 

What are the characteristics of an excellent course or programme of courses? 
An excellent course or programme of courses should have proven excellence in the 
curriculum development, production, selection, quality, scope, organisation and 
presentation of course material by experts in that field. These functions can be separated 
– presentation standards can be made uniform across the material by graphics or 
information technology specialists, and curriculum development may be improved by an 
individual expert or through consensus among a number of experts – but the basic 
curriculum and content production, selection, quality, scope and organisation should 
remain unaltered.  

An equally important criterion, and one that should precede or at least be coincident with 
the factors listed above, should be the “match” of the material and its delivery system to 
the needs and requirements of the intended audience. This means that some form of needs 
analysis should be performed and that rigorous testing of materials and technologies is 
needed. This is normally initially performed on subsets of the intended audience, but 
should lead to an ongoing review and assessment of each instance of the course or 
programme (see Figure 2). 
 
For E-learning, the choice of delivery system (proprietary or Open Source) is the lowest 
priority, but often assumes primacy in the process and then dictates or influences the 
curriculum design and course production stages. This happens because of financial 
pressures to cut costs by using free software, to limit costs by using existing installations 
of particular software, or is driven by ideological factors such as a strong preference for 
Open Source software in an organisation or group. All are valid reasons but should be 
carefully examined to ensure they do not overly influence the curriculum or content 
development. 
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There are many other factors that can play a role in the type of course/programme 
production and dissemination mechanism chosen. They may be summarised as: 
• Course or programme budget 
• Style and intent of the course: e.g. group learning, knowledge sharing, community 
of practice, training or information delivery 
• Central or distributed delivery and management of the course/programme and the 
allocation of central, regional or local responsibilities for course content, case studies or 
course customisation 
• Synchronous or asynchronous delivery (or both) 
• Use and re-use of pre-existing materials for course production 
• Requirement for compliance with standards (SCORM, etc) 
• Need for digital library facilities or delivery of reference material 
• Technologies available to the recipients at reasonable cost 
• Degree of interactivity, communications and collaboration needed with the 
recipients, and the consequent need for instructors 
• Assessments, examinations (distributed or centralised) and assignments required 
for the course  
• Types of certification or qualification granted for successful completion of the 
course or programme 
• Types and extent of course surveys and recipient course assessments needed 
 
Most distance education courses are taken for one of two reasons: to obtain certification 
or another type of qualification, or to improve knowledge and performance of the student. 
This is true in both developed and developing countries.  
 
One way to examine the characteristics of an excellent E-learning course is to consider 
the change in the dimensions of learning (Grunwald, 2007) between it and the traditional 
classroom model (Figure 3). 
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Figure 3.  Dimensions of learning.  (modified from Grunwald, 2007)  
 
The excellent E-learning course will use student-centred methods, involve the students in 
the course in many different ways (e.g. interactive materials in the course content, list-
servers, news feeds, social networking, e-mail, group collaborations, student instructor 
communications), and emphasise group learning versus the instructor-centric model. In 
E-learning, the course should provide appropriate technology for course delivery, taking 
into account the available technology and cost constraints for the students and also 
provide a virtual environment with many interactive links to other students. Collaborative 
work is difficult for students in many surveyed courses and they often resort to individual 
efforts “pasted” together as collaboration 
 
In the final analysis, the quality of the materials provided is a key factor and a high 
degree of interactivity (peer-to-peer and student-to-instructor) seems to help learning 
processes. Anything (technological, procedural, or academic) that impacts these, impacts 
the perceived course quality and outcomes. 
 
E-learning in the Water Sector 
If we examine the water sector in particular, it appears that there has been, and continues 
to be, significant efforts to implement Distance and E-learning but it is spread over many 
different operations from many different authoring and delivery groups. The courses 
range from very short technical courses presented on-site to small groups with face-to-
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face teaching using elements of E-learning all the way to large multi-centred distance and 
E-learning programmes delivered through the Internet with complex, interactive group 
communications and social networks. Bourget (2008) has pointed out the particular 
difficulties in designing and operating a Masters Degree course in Integrated Water 
Resource Management (the extreme interdisciplinary nature, the conflicts between “hard” 
and “soft” sciences, the need for training guidelines from practitioners, the need for 
partnerships, etc).  E-learning courses are delivered in both the developed and developing 
countries to a wide range of student types, aptitudes and professional backgrounds.  
 
The challenge for E-Learning programmes increases when there are integration issues 
with a graduate programme in water (IWRM in particular). Major (1997) asked “Why is 
there still a need for an integrated approach ... when water professionals have been 
discussing the integration of disciplines since at least the 1960s.”  Some reasons are that 
the planning process has favoured “integrated multidisciplinary” approaches, which 
involved people working independently according to their disciplinary perspectives and 
then, only later, attempting to integrate the results (Kirshen, Vogel and Rogers, 2004), 
that there is a lack of national water policies (Stakhiv, 2003) and that academic 
institutions are traditionally organised in disciplines. Although multidisciplinary 
programmes are evolving, it is still a challenge to develop and offer them.  
 
When the goal is to update the skills of people already working in the field, the 
challenges of capacity development are slightly different from the ones for degree or 
postgraduate courses. The aims should be to make learning and training resources 
accessible to all, to facilitate diligent, persistent, goal-based learning, to provide one-on-
one tutor support for trainees and to evaluate and acknowledge the learning that has been 
done. Many capacity-development activities meet one or two of these challenges, but not 
all of them.  
 
The development of regional and local expertise in capacity development, specifically 
designed to replace and improve upon the course delivery method using “visiting 
experts”, has not been a strong focus of many E –learning capacity-development efforts 
until recently.  
 
There has been a lack of real assessment of the outcomes of most such efforts in the water 
sector (and others) except for evaluations by students taking part in the programmes. 
Such assessments should ideally be designed by professionals in evaluation 
methodologies, be statistically valid and include a measure of real outcomes  i.e. changes 
that occurred because of taking the courses. Students should certainly be surveyed for 
their opinions of the courses, but a later survey conducted a few years after completion 
might reveal different views and assessments. The students’ employers, supervisors or 
managers may also have some valuable information about the real outcomes of the 
courses.  
 
If these assessments are performed, then future E-learning in the water sector can be 
properly aligned with the needs of the students, their abilities and backgrounds and their 
future career needs and goals.  The choice of appropriate technologies to deliver these 
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programmes is not critical as long as it provides the ease of use, information delivery, 
organisation and degree of interactivity that is required. The course content (scope, 
organisation, amount and quality) is the critical element deserving careful curriculum 
design and content production.  
 
 
A Case Study of an E-learning Programme 
The  Water Virtual Learning Centre (WVLC – at http://wvlc.uwaterloo.ca) is an E-
Learning and Distance Learning course programme developed by the United Nations 
University – International Network on Water, Environment and Health (UNU-INWEH) 
in conjunction with the United Nations, Department of Economic and Social Affairs 
(UN-DESA) in Integrated Water  Resource Management (IWRM). The programme has 
attempted to incorporate some of the principles of E-learning discussed above.  It is a 10-
course, comprehensive programme leading to a Diploma in IWRM from the United 
Nations University (Mayfield, Grover and Daley, 2004).  
 
The curriculum development process closely followed the outline in Figure 1. The first 
stage was an iterative process between experts in IWRM leading to an agreed-upon list of 
topics for each lecture in each of the ten courses. Experts in their respective area of 
specialisation then produced and assembled the courses according to the curriculum 
outlines. Many agencies, universities, colleges and individuals supplied material for the 
course. The course materials were then edited to produce as much uniformity as possible 
in language, style and format. Each course is approximately equivalent to a university 
level course of 25 lecture-contact hours. 
 
A platform for delivery was chosen (StudySpace™ software) that was specifically 
designed at the University of Waterloo, Ontario, Canada, to be simple to use, able to 
accept many different input formats, capable of tracking statistics of use and 
comprehension and, most importantly, capable of delivering very similar experiences to 
the students whether the courses were on CDROM, on-line on the Internet or in printed 
form. No specialised information technology knowledge is required to produce, edit or 
format a course for delivery (which is an essential requirement to deploy the programme 
in developing countries, where the faculty members can edit the courses as required). 
Students can individually track their progress through the course, rate their level of 
understanding of the materials on each page for future reference, make notes on any page, 
communicate with programme coordinators, faculty and each other, and test their 
knowledge with on-line quizzes.  
 
Designated Regional Centres that enroll students, administer courses, provide and mark 
assignments, add customised materials of specific interest to students in their region and 
provide case studies to enhance the teaching materials deliver the courses.  These 
Regional Centres are in Thailand (at the Asian Institute for Technology in Bangkok), in 
Kenya (at the University of Nairobi), in the South Pacific (at the University of the South 
Pacific at Fiji), in Ghana (at the University of Ghana in Accra), in Bahrain (at the Arabian 
Gulf University), and in Costa Rica (at Cathalac in San Jose). The centres take ownership 
of the programme, administer the WVLC programme for their region, and deliver it as a 
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standard core curriculum of IWRM for each student. They provide a high level of 
regional customisation and enhancement to the basic curriculum and these added features 
are shared with other regional centres. The role of UNU-INWEH is to update and 
upgrade the basic curriculum in consultation with the regional centres and to disseminate 
and coordinate enhanced materials and case studies.  Additional courses in related areas 
are produced after consultation with the regional centres. 
 
The courses were initially tested with graduate students from developing countries who 
were enrolled in Canadian Universities in Ontario but had undergraduate degrees from a 
developing country, before final assembly and delivery. Feedback from currently enrolled 
students is sought at intervals by the regional centres. The questionnaire covers the 
opinion/feedback of students on the entire programme, course content and the 
StudySpace™ software. Feedback received from the first two cohorts to graduate from 
the programme included that the students appreciated the combination of face-to-face and 
distance-based learning and that it was an effective way of delivering the programme. 
They also found the teaching/learning materials were convenient and easily transportable.  
The students found the programme useful and informative and the experience gained 
through this programme helped them to improve their knowledge and skills necessary to 
understand and apply IWRM concepts and principles in the planning and implementation 
of water resources management programmes and projects in their respective countries 
(Babel, Grover, Sharma and Wahid, 2008). In addition, the employers of the graduates of 
the programme will be surveyed after a short interval to determine their opinions on the 
value and outcomes of the WVLC IWRM Diploma programme. 
 
Conclusions 
In any review of the voluminous literature on E-learning, one must conclude that there is 
no definitive conclusion on the efficacy and efficiency of E-learning. Different 
investigators have found different outcomes and results from the use of E-learning 
techniques, but there does seem to be an emerging consensus that these differences 
between E-learning and traditional methods are not significant.  There is a large degree of 
heterogeneity in the results and this might be because of the wide variety in types and 
quality of course materials, delivery systems, organisation and communication methods 
used in the courses surveyed. There are simply too many variables in addition to the 
inherent differences in student attitudes, background, preparation and social and cultural 
issues.  
 
Some general statements can be made concerning the characteristics of “successful” 
courses. In general, such courses have clear, well-organised and comprehensive 
materials, have a high degree of interaction and communication between students and 
between students and instructors, have well-defined goals, the assessment methods are 
considered fair by the students, and have appropriate learning technologies.  The role and 
importance of particular technologies seems less important than whether  the technology 
is approachable and appropriate to the course and the student’s environment.  These 
conclusions are not surprising or unexpected, they are well known by good teachers in 
any field. Perhaps a new goal should be to provide the courses in a “malleable” format 
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that is easily adjusted by the student to suit his or her own needs, preferences and 
environment (including their computing environment).  
 
In addition to the considerations above, there is a need in the water sector for a more 
rigorous assessment of outcomes, as opposed to simply measuring outputs such as 
successful course delivery and student assessments of the courses. A more long-term 
assessment of the outcomes, in terms of changes in practice or successful implementation 
of programmes by the students at their place of employment, may provide one such 
metric. Typically, even very well-funded programmes are rarely able to get funding to 
carry out such in-depth assessments, often because the timeframe required stretches 
beyond the official end of the funding. It might be useful to start and implement a generic 
process to compare outputs and outcomes of courses and programmes in the water sector 
in a consistent and comprehensive manner. Successes might then be replicated. 
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Chapter 3 

Learning systems for adaptive water management: 
experiences with the development of opencourseware 
and training of trainers 
C.Terwisscha van Scheltinga1, C. van Bers2, M. Hare3 

 

Abstract 
Given the unprecedented global changes where ‘business-as-usual’ is no longer an 
option in water management, teaching water management can also no longer be 
‘business-as-usual’. In recent years the concept of adaptive water management 
(AWM) has been developed, giving managers guidance about how to respond 
adaptively to increasing risks of droughts and flooding. The most important 
implications of climate change for the water manager are learning to deal with 
uncertainty, measuring vulnerability, managing participative processes involving 
stakeholders, and linking water management to societal and social learning processes. 
AWM ultimately provides a framework in which individuals and organizations can 
perpetuate learning systems that enhance the capacity of society to deal with 
increasing risks and uncertainties in the water sector.  
While today’s water managers are already facing the challenge of addressing these 
issues, changes in university curricula need to be made in order to equip the next 
generation of water managers. Ideally, a teaching program for AWM addresses the 
three aspects of learning: knowledge, skills and attitude. Effective teaching of AWM 
to tap these three aspects incorporates the use of a diversity of working forms, 
including new educational approaches like role-playing and participatory modeling. 
For this purpose, opencourseware 4 for adaptive water management has been created 
within the framework of the EU-funded NeWater research project, and a 
complementary international training of instructors program has been developed and 
implemented. Tracking the subsequent developments in the curricula used by course 
participants in their home institutions is being undertaken.  
This chapter explains and reviews the approach adopted in the NeWater project to 
develop an online AWM curricula and to supplement this with face-to-face, train-the-
trainers courses to create a multiplier effect in the dissemination of AWM teaching 
throughout university curricula within developing and developed countries. It also 
outlines the advances in individual, organizational and societal learning required if 
adaptive water management is to be realized.  
 
 
 

                                                 
1 Wageningen University and Research Centre, Netherlands 
2 University of Osnabrück, Germany 
3 UN-Water Decade Programme on Capacity Development, Germany 
4  Opencourseware is a term for educational resources that are freely available on the Internet for use. 
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1. Introduction  
 
Water is essential for life. Internationally, access to clean water as a basic human right 
is agreed to in the Covenant on Economic and Cultural Rights (CESCR, November 
2002). Action is being undertaken worldwide to increase access to safe water for 
drinking, sanitation, food and the environment, for instance by governments striving 
to implement the Millennium Development Goals (MDGs) and, in particular, MDG 7 
which stipulates a 50% reduction in the number of people without sustainable access 
to safe drinking water (UNDP, 2008).  
 
Meanwhile, managing water resources is increasingly difficult: natural disasters 
involving water, such as floods and droughts, are increasing due to global 
environmental changes; international trade leads to virtual transfers of water from one 
region or country to another, and numerous conflicts arise over access to water.  
 
At all levels and scales, water managers are facing more uncertainties and complex 
situations that require integrated solutions. As a result, ‘business-as-usual’ is no 
longer an option for effective water management. However, it is not easy to quantify 
the changes observed or the uncertainties involved. How should our approach to water 
management change and in which direction should it go? Integrated Water Resources 
Management (IWRM) as an integrated management approach has been heavily 
promoted, although practical changes in the sector are often not yet in evidence. 
 
Meanwhile, the next generation of water managers is being educated now. Their 
education cannot wait until water managers have solutions to our current problems. If 
water management cannot be approached in the ‘business-as-usual’ way, then 
education in water management cannot continue in the same way either.  
 
Higher education is based upon accredited course curricula that, in the case of water 
management, should reflect current trends in water management approaches and 
practices.  As long as the direction to be taken by water managers is not clear and 
credible, and as long as appropriate teaching materials are not available, instructors 
will not be inclined to alter their existing curricula in favor of a new approach to water 
management. In order to enable instructors to move in a new direction, special effort, 
including suitable training, support and capacity development, is required. 
 
Adaptive Water Management (AWM) is one such new approach that is gaining 
recognition in the water management sector and needs to be introduced into higher 
education curricula if global changes are to be effectively addressed by future 
managers. AWM ultimately provides a framework in which individuals and water 
management organizations can perpetuate learning systems that enhance the adaptive 
capacity of a society to deal with increasing risks and uncertainties in the water sector. 
 
The provision of the training, support and capacity needed to alter curricula and 
implement the teaching of adaptive water management in the higher education sector 
is the subject of this chapter. First, however, AWM needs to be explained in more 
detail. Subsequently, an approach to teaching AWM and a complementary training for 
teachers are elaborated. This experience is then translated into a multi-level approach 
to learning for AWM within society. The authors close with some conclusions about 
the attitudinal and institutional changes needed to support new didactic approaches.   
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2. Adaptive Water Management Defined 
 
In order to address the problems of complexity and uncertainty in water management, 
the concept of adaptive water management has been developed (see, for example, C. 
Pahl-Wostl, 2007). In this approach, management is seen as an ongoing, adaptive, and 
experimental process (Walters, 1986) in which it is important to learn continuously 
and systematically from any step in the policy or management process.  More 
colloquially, adaptive management has been referred to as “learning to manage, by 
managing to learn” (Bormann et al., 1993). Learning is important since, in order to 
maintain high levels of adaptive capacity, one must be able to plan and build 
according to different scenarios so that flexibility can be maintained in both the 
planning and implementation phases to allow for adaptation as and when 
circumstances change. Adaptive management can be seen as ‘a systematic process for 
improving management policies and practices by learning from the outcomes of 
implemented management strategies’ (C. Pahl-Wostl, 2007, p. 3). 
 
AWM is an intuitive response to dealing rationally with considerable uncertainty in 
the face of what might be perilous change. If one were to ask oneself what one would 
do in uncertain and potentially dangerous circumstances, one might instinctively 
consider continuously monitoring the situation, coming up with more than one plan, 
remaining flexible and ready to act, and seeking the support of others. One might also 
start to mentally prepare oneself for dealing with difficulties and change, and to learn 
quickly from initial mistakes. The AWM approach prescribes the following types of 
responses to managing water resources in the face of uncertain global change (Table 
1): carry out real-time monitoring of resources; adopt a portfolio approach to risk 
management planning involving the implementation of a range of strategies whose 
implementation can reduce the overall risk to be faced; avoid lock-ins to particular 
technologies or institutions by choosing solutions that can be altered if necessary; 
support and encourage stakeholder and public participation in management decisions; 
change attitudes of professionals and society at large; and, encourage social learning. 
All this will develop a society’s adaptive capacity.  
 
Table 1: In the event of uncertainty 
What would you do if you had to act whilst facing significant uncertainty about a real and 
present threat to yourself … and doing nothing was not an option? 

An intuitive response Adaptive Management 

• Keep monitoring the situation? • Carry out real-time monitoring 
• Take out insurance in some way? • Adopt a portfolio approach to risk 

management planning 
• Develop more than one plan?  
• Prepare to react quickly? 
• Stay flexible? 

• Avoid lock-ins to particular management 
decisions 

• Get support from those around you and find 
a common purpose 

• Initiate stakeholder participation 
 

• Prepare yourself mentally for upheaval • Initiate attitude change 
• Think about learning from your mistakes? • Employ learning cycles 

 
• Think about becoming resilient to the 

“slings and arrows of outrageous fortune”? 
• Develop adaptive capacity 
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AWM and IWRM 
 
In general terms, as with IWRM, adaptive management is achieved by following a 
cyclic approach in which one plans – acts – monitors – evaluates – and adjusts 
(Jeffrey, P. and M. Gearrey, 2006). AWM can be seen (Figure 1) as an augmentation 
to the classic policy cycle as developed for IWRM (GWP-TEC 2004). This 
augmentation takes the form of social learning (see Pahl-Wostl & Hare, 2004) within 
the water sector and society.   
 
In order to make it an effective social learning cycle, the adaptive management 
process includes: 

a) the identification of ambiguities, frames and paradigms within the sector and 
society, whose discussion and development are used to build commitment to 
reform, 

b) scenario planning, the generation of hypotheses and development of 
experimental approaches in preparation of strategies and action plans in order 
to help build commitment to actions, 

c) hypothesis creation and testing in practice, so that plans and implementation 
can be adapted. 

 
The elements A, B and C are essential in the process of developing adaptive solutions, 
and are shown in Figure 1 where they may logically occur as part of the IWRM cycle. 
However, in practice, they can certainly also occur at other steps in the cycle (Le 
Corre et al. forthcoming).  
 
The following steps are included in the AWM / IWRM policy cycle:  
 
1 Establish Status and Build Commitment to Reform 
The starting point of the adaptive water management cycle involves identification of 
the critical water resource issues that need to be tackled. This means that progress 
towards a management framework in which the issues can be addressed needs to be 
charted. To sustain this progress, political will is necessary, as is building awareness 
through a multi-stakeholder dialogue. The dialogue needs to be based on knowledge 
of the subject matter, and awareness-raising is one of the tools to establish this 
knowledge base and encourage participation of the broader population. 
Critical elements of the participatory process that have to be considered are: 
developing stakeholder commitment, carrying out stakeholder and institutional 
analyses, and dealing with multiple actors, ambiguous issues and diverging 
perspectives. 
 
2 Analyze Gaps  
The gaps in the adaptive water management cycle can be analyzed based on current 
development trends, policies, legislations, institutional situations, and capacity to 
reach the set goals. Important themes here are indicator development, establishment of 
monitoring and data collection, and participatory processes. This last one helps 
managers gain an overview of the issues and tools that are required when dealing with 
the parties involved.  
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3 Prepare Strategy and Action Plan and Build Commitment to Action  
Application of the framework for water resources management requires a strategy and 
action plan. This means establishing an environment in which institutional roles and 
management instruments can be applied to set up relevant measures.  
As with the first step in the cycle, commitment by others towards the necessary 
actions will be required. Plans need to be integrated into a political agenda; 
stakeholder acceptance is needed and funding should be committed to in order to 
achieve this acceptance. The essential theme here is participatory integrated 
assessment to develop scenarios with the support of stakeholders.  
 
4 Implement Frameworks  
Having built commitment and developed plans, the actual implementation poses 
challenges. It is likely that changes will have to be made in the present management 
structures that will most likely require building capacity to implement the plans. The 
relevant themes here are building implementation capacity and the use of adaptive and 
flexible implementation plans to anticipate the uncertainties. 
 
5 Monitor and Evaluate Progress  
At the end of the first cycle, the monitoring and evaluation of progress will serve as 
input for adjusting or fine-tuning the course of action. It is important to choose 
indicators that describe the progress towards adaptive IWRM and towards the 
development of the infrastructure. In this step, as in each of the previous steps, the 
most relevant themes are monitoring the process and carrying out participatory 
evaluation. 
 
It is also important to note that water management processes are iterative and that the 
cycle may be repeated a number of times; every time managers complete step 5 and 
return to step 1, they take into account what they have learned from the monitoring 
and evaluation processes and incorporate that knowledge in further fine-tuning of the 
decision-making process (Le Corre et al. forthcoming). 
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Figure 1: Five steps in the water management policy cycle, including the 
specific AWM framework elements (Source: Le Corre et al. forthcoming) 

 

3. Teaching AWM 
  
Teaching adaptive water management requires a solid curriculum with a strong 
conceptual foundation, together with an array of commensurate approaches and 
methods for assessment, analysis and decision-making. In addition, such a curriculum 
needs to prepare students for the complexity and uncertainty inherent in water 
management, to be better equipped to address sudden changes, and to contribute to the 
development of adaptive approaches in water management as needed. To an extent, 
this also entails a shift in attitude or mind-set. In this section, the curriculum 
developed within the NeWater project is described and suggestions are made for the 
effective learning of adaptive management through a range of teaching approaches. 
 
Curriculum development  
When developing a curriculum, both the content as well as the design of a learning 
process are important. In the design, the following questions are addressed: why  is 
this particular stream of education important, what will be taught and how (under 
what conditions) will it take place. 
 
Teaching curricula are generally underpinned with a description of the learning 
objectives (knowledge and skills to be imparted), an indication of the level of those 
being taught, together with prerequisite knowledge/skills, and an overview of the 
training content. Within academic institutions, an indication of the credits or value of 
the curriculum within the overall program is normally provided. In some cases it may 
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also be appropriate to indicate where the teaching should take place and what facilities 
and/or equipment is required. In Table 2, the general elements of curriculum 
development are outlined. Once a concrete direction is provided (the why, for whom 
and what), an outline of the specific courses or sessions can be developed. 
 

Table 2: Basic elements of curriculum development 
Why? Specify learning objectives 

(knowledge – skills – desired attitude shift) 
For whom? Indicate the target group 
What? Formulate and organize the teaching content  
How? Prepare an outline of the courses or sessions; 

select teaching methods / forms of teaching 
Where? Indicate where the teaching will take place, 

and under what circumstances; describe 
facility and equipment requirements 

  
Within the course outline, learning goals should then be formulated for each 
topic/session. Subsequent development of a session plan provides specific teaching 
approaches and materials to be used for a given topic. A sample session plan for an 
‘Introduction to Adaptive Water Management’ is provided in Table 3. 
 

Table 3: Sample session plan 

Title of Session: Introduction to Adaptive Water Management 
27 Nov 2008 

 

Introduction: AWM is an emerging concept that responds to the need for 
adaptation in the face of increased complexity and uncertainty, …etc ….. 

Objectives: to teach participants 
about the AWM concept and the 
types of approaches and methods it 
entails,….etc. 

Material required: flipchart paper, 
post-it notes, markers 

Expected outputs: students will 
demonstrate understanding of AWM 
concept and approaches through 
successful completion of group 
exercise and contribution to 
discussion 

Time required: 3 hours 

1.5 hours lecture, 1 hour group 
exercise, 30 min discussion 

Preparation required: background 
reading for students; discussion 
questions 

 

Prerequisite: Introduction to Global 
Change, including understanding  
global cycles and their change and 
influence on water resources 

Procedure (steps): Provide background reading at least two weeks in 
advance of teaching session 

Guidelines for (technical) preparation:  

Questions for discussion: What are the characteristics of a regime that is 
adaptive?   What is the influence of the context? 

Identify some barriers to change? 
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Choice of teaching methods for AWM 
In the design of the session, one also establishes the types of teaching methods to be 
used. Various teaching methods, most commonly lecturing, assignments, 
brainstorming, discussion groups, role play, and practical demonstrations are possible 
(examples that are applicable to teaching or training in AWM may be found in 
Snellen et al., 2005). There is a direct link between the goal (dissemination of 
knowledge, skills development, and attitudinal shift) and the choice of a teaching 
method. For example, to instruct students on the impacts of climate change, a lecture 
on the Fourth Assessment Report of the Intergovernmental Panel on Climate Change 
(IPCC) is an effective approach. But to begin to instill in them an ability to deal with 
uncertainty, a lecture will not suffice. In this case, a role-playing game or series of 
games involving an iterative learning process can be very effective. 
 
In order to address the interests of stakeholders, students will also require more than 
just lectures. An exercise in holding interviews using cognitive mapping approaches 
(see Vennix, 1996) will demonstrate to students not only how to hone in on the issues 
that are important to stakeholders, but also what the practical difficulties of doing so 
are. Another example is group model building – a process that is promoted for use in 
operations and management research by Vennix (1996). He developed such processes 
to allow managers and staff to better understand business problems and their solutions 
as a group. The idea is to involve the group in developing a system dynamics model 
of the management system and then to use the model, together, to investigate 
solutions to the identified problems. By doing so, the group becomes involved in a 
learning process that leads to a better understanding of the system in all its complexity 
and to a sharing of that understanding between each member of the group: the 
individuals’ mental models are improved and harmonized. As with any participatory 
technique, greater acceptance of management decisions is an expected goal. In terms 
of training, only by carrying out such processes in practice can one easily understand 
their range of applicability as a student. 
 
Development of an online curriculum for AWM 
In order to share knowledge and approaches developed or advanced in the NeWater 
project (www.newater.info) with young researchers and practitioners, three summer 
schools were organized in collaboration with the Global Water System Project 
(GWSP) in 2006, 2007 and 2008. In the summer schools, global change and its effects 
on water management was presented. Further, the postgraduate researchers were 
introduced to the concept of adaptive and integrated water management as well as to 
methods and tools for adaptive water management and for managing the shift to 
adaptive management. The numerous instructors of the individual sessions were 
selected for their specific expertise as well as teaching skills. 
 
These summer schools provided the teaching materials and approaches for an 
educational curriculum in adaptive water management that would be made freely 
available as opencourseware. Through their introduction and use at the summer 
schools, these teaching materials have been tested to ensure a high level of quality 
control. This applies as well to the method of training in this subject; over the years, 
the training approach has been adapted to become increasingly project-based, 
constructivist and hands-on, in response to the needs of the trainees. A wide variety of 
exercises and assignments have been developed in order to provide students with 
adequate opportunities for hands-on learning. 
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The materials developed for the summer schools have been compiled, edited, 
formatted, and organized in modules and made available online. The materials are 
primarily for use by university lecturers interested in including adaptive water 
management in their graduate level curricula (i.e. master’s and PhD level) The 
individually downloadable sections of each module include annotated presentations, 
exercises, discussion questions, relevant literature, and links to databases and tools.  
 
A user-friendly open source e-learning platform, Moodle, has been used for this 
curriculum. Moodle is, in fact, designed for interactive use and, in principle, can be 
used by students directly for distance learning when administered by an educational 
institution. Users can interact with each other and the instructor(s) in discussion fora, 
and tests can be administered and grades posted. However, the AWM curriculum is 
not established as an interactive teaching course. It is, as stated earlier, a set of 
teaching materials for instructors to incorporate into their own courses or programs. 
The curriculum may also be used directly by PhD and postgraduate researchers, as 
well as practitioners who may wish to supplement their knowledge and skills. The 
curriculum is available at http://www.newatereducation.nl (see Figure 2). For easy 
reference, a stand-alone version is available on CD-Rom for those who have limited 
or slower Internet access. A sample session (in this case ‘Participatory Management 
and Social Learning in Resource Management’) is provided in Figure 3.  
 
 

 
 

Figure 2: Homepage of NeWater-GWSP online curriculum AWM 
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Figure 3: Sample session slide from NeWater GWSP online curriculum 

(reproduced from Hare, 2007) 
 
The copyright for the materials is held by the original authors, and therefore all 
teaching materials used must be appropriately cited by users.  For this reason, a 
citation reference has been provided for each downloadable document in the online 
curriculum. All other information on the site has been assigned a ‘Creative Commons 
non-commercial share alike’ license,5 meaning that users can freely use the 
information and adjust it for their own purpose on a non-commercial basis (i.e. not-
for-profit), as long as the creators of the website are duly credited.  
 

4. Train-the-trainers course for teaching AWM 
 
During the NeWater project, two train-the-instructor courses have been provided for 
university lecturers, one in Osnabrück , Germany, April 2008, and a second in New 
Delhi, India, in October 2008. The course in Osnabrück was organized in close 
collaboration with the Global Water Systems Project (GWSP) and in New Delhi with 
the UN-Water Decade Programme for Capacity Development (UNW-DPC) at the 
International Human Dimensions Workshop 2008 of the International Human 
Dimensions Programme (IHDP). Extra funding was made available from a variety of 
sources to permit the participation of instructors from developing countries. Two 
central criteria underpinned the selection of participants:  experience in teaching water 
management or moving in this direction, and a statement which clearly demonstrated 
that the applicant had sufficient understanding of the subject matter (e.g., the related 
field of IWRM) and the importance of it, in order to benefit significantly from the 
course.  
 
The objective of this training course is to familiarize university instructors with the 
material provided in the online curriculum, with respect to both the content of the 

                                                 
5 www.creativecommons.org 
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modules, as well as the use of the materials. Participants were asked to prepare in 
advance, by undertaking on their own a basic orientation of the curriculum (i.e. the 
participants were invited to register and view the online curriculum). Articles on 
AWM were provided as background reading. 
 
More specifically, the course is designed along five parallel strands that alternate over 
the duration of the course:  

1. content teaching, focusing on knowledge needed for AWM involving 
seminars;  

2. skills training, involving hands-on experience with particular methods;  
3. attitude and awareness-raising, involving role-playing and group discussions;  
4. didactical development in which the trainers are taught through theory and 

example, the didactical approaches for AWM; and finally,  
5. group project work, in which teams of trainers (i.e. participants) work 

throughout the course on developing a curriculum on AWM that will fit to 
their home courses. 

 
The course begins with an introduction to the conceptual foundations of adaptive 
water management and then moves on to the implications for teaching in water 
management (see Box 1 for a sample discussion question). An orientation is provided 
of the AWM opencourseware. Practical assignments focus on using materials and 
methods available in the online material. For example, to improve skills in gathering 
or eliciting local and expert knowledge, the participants practise cognitive mapping; 
in order to improve skills in allowing participation in the establishment of status, gaps 
analysis or preparing strategies, the participants are taught Group Model Building and 
its best practice. Participants work directly with the AWM curriculum during this 
training session and develop their own course outline (including learning goals, 
knowledge and skills to be acquired, and attitudinal shifts to be achieved). The 
participants can then experience how attitudes could be investigated and shifted 
through the use and playing of a specially designed role-playing game called 
‘Floodplain’, which demonstrates the effects of uncertainty and learning upon 
management behaviours and opens up players to the gains to be made by applying 
AWM approaches.  
 

Box 1: Sample discussion question 

When teaching water management, our curriculum normally includes elements of 
knowledge, skills and attitude.  
Working in groups of 4-5, discuss how you include skills and attitude in your 
teaching (15-20 mins.). 
 
Sample responses  
• Ability to initiate dialogue among the students 
• Policy-relevant teaching 
• Attitude: to be tolerant of different perspectives, engagement with students  
• Multi-dimensional channels for transmitting knowledge 
• Presentation skills, IT, software, multimedia 
• Practical experience – to develop skills and shift attitudes  
• Discussion of various points of view  
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• Go beyond conventional way of thinking and beyond the boundaries (thinking 
‘out of the box’)  

• Preparing students to affect change 
• Instructors need to improve assessment of educational needs  
• Present scenarios and case studies  
• Focus on group dynamics and diversify roles among students 
• Interactive learning 

 
Thus far, the training course has been positively evaluated. Participants rank the 
course high with respect to relevance of the training to their own needs, 
comprehensiveness of the course and effectiveness of the assignments. Furthermore, 
the role-playing game was also very well received as a teaching tool. Nonetheless, 
there have been several suggestions for improvement including: 
 

• presentation by participants at outset on their current teaching activities 
• a lecture on climate change science prior to the introduction to AWM 
• expansion of the AWM concept to include the teaching of methods  
• discussions given more time 

 
All of these recommendations are being considered for subsequent training courses, 
and though they are potentially valuable supplements to the course, it would mean 
extending the  course by at least two days. In order to evaluate the ultimate 
effectiveness of the course and the uptake of the online curriculum, participants are 
sent a short questionnaire 4-6 months after each course to assess the extent to which 
they have used what they learned in the training course (i.e. the value of the course 
and the use of the online curriculum in supplementing or expanding the participants’ 
teaching programs). 
 

5. A Learning System for AWM 
 
The promotion and adoption of AWM within the professions and policy-making 
requires a multi-level approach to learning within society. It cannot just be left to 
higher education or to isolated training or train-the-trainers courses. What is needed 
are professional, societal, educational and didactic levels of learning that work in 
concert. Such a learning system forms a critical foundation for the changes required to 
shift to more adaptive water management. 
 
Professional Level: Developing individual and organizational capacity in the 
professions 
Capacity development in adaptive water management means developing the 
knowledge, skills and attitudes among individuals and the professional organizations 
so that they can increase their own adaptive capacity and create flexible and 
responsive institutions that can support their work in the face of long-term 
uncertainties. This infers an enabling environment with adequate funding, 
professional support, cooperative networks, legislation and agreements. 
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Societal Level: Social learning – creating an opportunity to try and learn 
Capacity development in AWM also means creating an enabling environment in 
which individuals and organizations can move from single- to double- and triple-loop 
learning (Argyris and Schön, 1978): that is to say, shifting from a simple update of 
their existing mental models to reframing their long-held perspectives about water 
management and then orchestrating a paradigm shift within the profession and society 
about what constitutes effective water management. It means allowing new structures 
and institutions to develop, thereby linking groups of individuals and organizations 
that promote social learning. An effective transition requires creating an opportunity 
(a space or a transition area) in which innovators can learn, experiment, and work 
freely before channeling their new approaches into the mainstream.  
 
Educational level: Teaching and training 
Teaching also has to adapt. The sender-receiver paradigm of traditional training is no 
longer appropriate. New attitudes and skills need to be passed on, and this can, for 
example, be in the form of constructivist learning – learning by doing, or as the 
HarmoniCOP project declared: “learning together to manage together” (Ridder et al., 
2005). The technical engineering skills of water resource management have to be 
harnessed to the social skills of negotiation, knowledge elicitation, group decision-
making, effective communication and collaborative action. However, these skills can 
only be effectively taught through learning by doing. This requires that time be 
allocated in the curriculum for project work and more hands-on experiential learning 
in classes. It also requires teachers to be able to master the hands-on skills.  Thus,  
there is a need for the training of trainers, not only to better disseminate the concepts 
and skills but also to develop new didactical skills in the teachers.  
 
Didactic Level: Training-of-Trainers 
New capacity, structures and institutions are needed that will allow trainers to develop 
and experiment with new approaches to teaching, if AWM is to be passed on to the 
next generation of water managers and policy-makers. Not only will the didactics of 
teaching have to develop, but there will also have to be a willingness, resources and 
organizational capacity to collaboratively adapt current (and in some cases long-
established) technical curricula.   
 

6. Conclusions 
 
The promotion and adoption of AWM implies the activation of many different levels 
of a learning system in water management. At the professional level, it requires 
support for learning in terms of the knowledge and skills of the individual and of 
organizations, and it requires attitudinal change from individuals as well as society. At 
the societal level, it requires the development of an enabling environment, in the form 
of appropriate institutions, that can encourage social learning with the aim of creating 
the new networks, management collaborations and stakeholder participation,  in order 
to shift policy and management paradigms (triple-loop learning). At the educational 
level, this means that both technical and soft skills have to be taught to the next 
generation of water managers and policy-makers; the soft skills, such as organizing 
participatory planning sessions, facilitating intersectoral negotiation, coordinating 
communication and outreach programs or eliciting local knowledge, require hands-on 
learning-by-doing approaches, if they are to be effectively learnt. This necessarily 



Capacity Development for Improved Water Management 

 58 

changes the teaching paradigm, which leads to the final level of change in the learning 
system: the development of the training-of-trainers to support educators in the 
development of new curricula and new capacity in the education system adopting 
them. 
 
This chapter has illustrated an approach to supporting change in curriculum 
development in higher education establishments in the developed and developing 
world. This approach has been a long-term and multi-pronged process. First, the 
development of course material by experts in their fields has been facilitated through 
running a series of postgraduate summer schools in AWM. These summer schools 
have allowed the material to not only be created, but over the years also user-tested in 
order to maintain a high level of quality control. This applies as well to the method of 
training in this subject; over the years, the training approach has adapted to become 
increasingly project-based, constructivist and hands-on, in response to the needs of the 
trainees.  
 
The materials and methods of teaching have then, with permission of the authoring 
experts, been converted into opencourseware to enable dissemination free of charge of 
the materials and methods as such as well as of the opencourseware as a whole, and 
for materials to be altered and made use of by educators unhindered by copyright 
concerns. The final steps have been to move from training courses at the summer 
schools, to Training-of-Trainer courses designed to support the educators in using the 
opencourseware to develop their own curricula and specialized materials. A process 
of tracking the development of curricula in the participants’ home organizations has 
been initiated to assess the effectiveness of the Training-of-Trainer courses and the 
application of the opencourseware.  
 
A critique  
There are some significant criticisms that can be made of this approach. First of all, 
the training material and didactic approaches have come from experts primarily from 
developed countries, largely from the European Union. The perspectives of the 
experts have been shaped, for the most part, by working with AWM in developed 
countries. Additionally, the choice of experts was not based on their quality alone, but 
also on their connection with the project network and their willingness to put time and 
effort into developing course material (and subsequently teaching it - in most cases 
pro-bono) for use by all. Didactical approaches have also been allowed to evolve 
through trial and error, rather than through prior design. To continue the evolution 
analogy, what remains in terms of course material within the GWSP/NeWater Online 
Curriculum has also been designed through the forces of natural selection, rather than 
prior design. However, in light of increasing uncertainties, one may ponder the extent 
to which a project can be designed in advance – and the evolving results are also 
worthy of evaluation. 
 
The extent to which educators in developing countries can develop their curricula on 
their own limited local resources remains questionable. It is valuable to follow-up on 
individual efforts, and vital to support this development over a longer period of time. 
This is even more so the case for those educators who work with organizations that 
might be in the middle of a five- to eight-year curriculum cycle and will not be 
planning to redevelop curricula for the next three to four years.  
 



Capacity Development for Improved Water Management 

 59 

A step forward on a long road 
Support needs to be given not only to individuals but also to the organizations they 
belong to, in order to provide them with the capacity to plan and implement change in 
curricula. The ToT courses, therefore, have to be seen as the first step in a longer 
process of individual and organizational capacity development to effectively alter 
curricula and the way of teaching. In fact, the introduction or offer of opencourseware 
in a much-needed subject such as AWM can and should be used as a catalyst for 
strengthening the range of didactic approaches that an educational organization would 
adopt. The introduction of new course material via online fora necessitates, in most 
cases, not only new ways of teaching, it also provides an opportunity to bring in new 
teaching methods without directly challenging standard approaches. 
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 Chapter 4 
 
Bridging the knowledge gap: the value of knowledge 
networks 
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Abstract 
Changes inside and outside the water sector are creating new demands for knowledge 
and capacity, but water institutions have considerable inertia and do not easily adjust 
to changing demands. The need for change and innovation has become the main 
driver for people and organizations to create new social structures like Communities 
of Practice and Knowledge Networks aiming to generate more value through 
information and knowledge sharing. In the past decades, ICT has further spurred the 
creation of these networks. In this paper, a framework for developing and improving 
knowledge networks in the water arena is proposed that focuses on  
1) catering to demand, 2) delivering results, and 3) managing the networking process. 
Specific attention is given to determining and measuring outputs and outcomes, and to 
identifying success factors and overcoming constraints for effective networking. The 
performance of some selected water knowledge networks is assessed to conclude on 
what the really important issues are for knowledge networking. 

                                                      
1 Department of Hydroinformatics and Knowledge Management, UNESCO-IHE Institute for Water 
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1 MANAGING WATER FOR A CHANGING WORLD – AN 
INTRODUCTION 

The world community is facing an increasingly daunting challenge of how to manage 
its water. The term ‘water security’ was used at the World Water Forum in The Hague 
in 2000 to underline the vulnerability of people, economies and ecosystems to ever-
growing pressures on the world’s limited water resources (World Water Council, 
2000).  

Awareness is now increasing internationally for the need to mitigate the effects of 
climate change, and it is becoming clear that developing countries and poor 
communities, which find themselves least equipped with knowledge, capacity and 
infrastructure to adapt, may be hit hardest by water scarcity, floods, environmental 
degradation and rising sea levels. 

Rapidly growing cities around the world have become the prime engines of 
economic growth, yet their capacity to manage their water and waste is being 
increasingly stretched. At the World Water Forum in 2003 in Kyoto, the international 
community already signalled an urgent need to double investments in water 
infrastructure, and to build the capacity of cities for managing their water services 
(World Water Council, 2003).  

The year 2007 marked a turning point in history with half the world’s population 
now living in cities. An estimated 180,000 people move into cities each day, adding 
more than 60 million city dwellers each year, the vast majority of whom are in 
developing countries. This rate is expected to continue for the next 30 years (UN-
Habitat, 2006). It is also expected that the larger and mega cities will have the 
economic power to attract qualified people and build organizations to manage their 
water and waste.  

The largest increase in population, however, is expected in small to medium-sized  
cities, and it is they who will face the greatest constraints in knowledge and capacity 
to manage their public services, including water and waste. Recognizing this 
challenge, the World Water Forum in 2006 in Mexico City focused on local actions to 
address the global water challenge (World Water Council, 2006). 

In a similar manner, it is expected that people and organizations working in the 
large river basins of the world will find ways to collaborate on improving water 
resources management in a more integrated manner (IWRM). 

At one end of the scale, the Yellow River Conservancy Commission in the People’s 
Republic of China employs tens of thousands of people in nine provinces to carry out 
its challenging mandate. The Commission is already a knowledge leader in its field, 
and its success is primarily determined by the willingness of riparian stakeholders to 
collaborate on effective actions (Yellow River Conservancy Commission, 2007).  

At the other end of the scale, newly established river basin committees, like the one 
in Thailand’s Bang Pakong River Basin, may rely on just a handful of trained 
specialists to deliver results, starting with knowledge on particular problems and 
solutions in the basin. Such smaller river basins will definitely face a big challenge in 
building their local knowledge and capacity for water resources management (ADB, 
2006). 

While international attention in recent years has focused on the need to increase 
investments in water services and better management of water resources, there is a  
growing consensus that the world’s water crisis is primarily one of water governance. 

Investments in water infrastructure need to be complemented with much higher 
investments in knowledge and capacity development. There is ample evidence that 
this makes good economic sense. Drawing on the example of Japan’s economic 
success since 1945, the Asia-Pacific presentation to the World Water Forum in 2006 
in Mexico City recommended that for every dollar invested in infrastructure, another 
seventy cents should be invested in the “soft” side, including education and capacity 
building (Japan Water Forum, 2006). 
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The Asia Water Watch 2015 study, commissioned by the Asian Development Bank 
and its partners, reported that every dollar invested in clean water supply and 
sanitation might produce up to six dollars in economic benefit (ADB, 2005). At local 
levels, experience shows that the economic rate of return (ERR) of conventional water 
infrastructure rehabilitation projects can be doubled or even tripled when significant 
investment components are added for capacity development (van Hofwegen, 2004).  

When the Asian Development Bank adopted its policy for supporting agriculture 
and natural resources research in 1995, it showed that the ERR of investments in such 
research could be higher than regular development projects, even up to 90 percent 
(ADB, 1995a). More than ten years later, a panel of eminent persons recommended 
that ADB should focus on combining higher levels of infrastructure investments with 
development of knowledge and research through regional networks (ADB, 2007a). 

The case for making better use of local knowledge and capacity becomes even 
more compelling when we consider that, despite international awareness of the need 
to increase water investments, official development assistance (ODA) for water has 
declined since the middle of the 1990s. OECD figures show that the share of water 
supply and sanitation investments declined from 8% in 1999-2000 to 6% in 2001-
2002 and remained constant at 6% in 2003-2004. And of all private funding for 
infrastructure, only 5% went to water supply and sanitation services (World Bank, 
2007).    

The water challenge remains enormous. Globally, 1.1 billion people lack safe 
drinking water and 2.6 billion lack improved sanitation. While the vast majority of 
unserved people live in the Asia-Pacific region (70% of those without safe drinking 
water and 75% of those without improved sanitation), the service levels are lowest in 
Sub-Saharan Africa. 

Achieving the millennium development goal (MDG) target Number 10 globally 
would require a doubling of the current investment levels in the water supply and 
sanitation sector in developing countries: from 15 billion USD/year to 30 billion 
USD/year (World Bank, 2007).  For the Asia-Pacific region, Asia Water Watch 2015 
estimated that annual investments totalling $8 billion are needed at a minimum, ex-
cluding any upgrading from basic service levels and wastewater treatment (ADB, 
2005). 

Apart from investments in water supply and sanitation, significant additional 
investments are also needed for irrigation services, river basin management, flood 
management and mitigation, hydropower and multipurpose infrastructure, and 
wastewater management. 

While annual investment needs around the world for water services and better 
management of water resources keep rising, the key challenge is for people to deliver 
better results. If there is agreement that the world’s water crisis is primarily one of 
water governance, the central challenge is to empower people and organizations with 
a vision, mission, and values, and to look for ways to enhance their knowledge and 
capacity to improve their performance. Luijendijk and Mejia-Velez (2005) concluded 
that the social capital of the water sector is at “the heart of the matter”. 

2 ABOUT KNOWLEDGE AND CAPACITY – SOME DEFINITIONS 

Knowledge and capacity are like two sides of the same coin. The same is true about 
good governance and capacity development (ADB, 1995b). 

Capacity development is understood to involve three levels: the individual, the 
institution, and the enabling environment. Figure 1 shows the three levels with 
resulting outputs and goals. Successful reforms in the water sector are often the result 
of leadership by one or more champions. Traditionally, capacity development has 
focused mainly on education and training to increase individual knowledge and skills. 
Motivating and empowering individuals through coaching to improve their attitude 
and develop leadership skills has received less attention to date. 
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Figure 1. Capacity development: Levels, activities, outputs and goals (van Hofwegen, 2004) 

 
 
Practitioners of knowledge management now refer to knowledge as the capacity for 

effective action. Boom quotes Karl Erik Sveiby as saying, “I define knowledge as a 
capacity to act.”  According to Boom, knowledge is about ‘know how’ or ‘what 
works’ in a given context, while information in general is ‘know what’ or ‘what is’ 
(Boom 2007).  Luijendijk and Mejia-Velez (2005) suggest that the best definition 
might be the one provided by Ikujiro Nonaka who said that knowledge is the 
“justified belief that increases an entity’s capacity for effective action”.  

‘Explicit’ knowledge is distinguished from ‘tacit’ knowledge. The first refers to 
knowledge that “can be expressed in facts and numbers and can be easily 
communicated and shared in the form of hard data, scientific formulae, codified 
procedures, or universal principles” (Luijendijk and Mejia-Velez, 2005: 115).  

Tacit knowledge, however, is “highly personalized and hard to formalize. 
Subjective insights, intuitions and hunches fall into this category of knowledge.”  
Boom refers to tacit knowledge as undocumented knowledge (Boom, 2007). “It is 
embodied in people (human capital), or embedded in informal work processes 
(structural capital), or earned through working relationships outside (stakeholder 
capital)”. Boom further suggests that tacit knowledge is more important than explicit 
knowledge for three reasons: 1) it accounts for an estimated 75-95% of the total 
organizational knowledge; 2) expertise and mastery, the highest forms of knowledge, 
are mostly tacit; and, 3) innovation processes depend, for the most part, on tacit 
knowledge to get started. 

In this age of information and communications technology (ICT)-driven knowledge 
applications, Boom warns that knowledge managed through ICT is often no more than 
a fraction of the total knowledge in an organization. Boom refers to claims that 
employees tend to contribute only 5% of their personal intellectual capital of tacit 
knowledge to their organization’s knowledge repository. Since ICT is limited to 
encoded or explicit knowledge, Boom contends that ICT “tends to distort policy and 
decision-makers’ attention away from the greater fraction of what creates value for 
the organization, and ultimately for the economy” (Boom, 2007). 



Capacity Development for Improved Water Management 

 65 

The process of knowledge management is understood to accommodate the 
development and use of both explicit and tacit knowledge. Management scholars have 
begun to proclaim the possibility of knowledge management becoming “the most 
universal management concept in history” (Takeuchi, 2001 as reported in Zhu, 2004).  

Nonaka et al. (1995) adopted an epistemological dimension in their model, 
distinguishing between tacit and explicit knowledge that are being continuously 
converted in a social learning process. The interplay between the two types of 
knowledge leads to processes of knowledge conversion, expansion, and innovation. 

The starting point is the well-known cyclical model of knowledge generation 
(socialization, externalization, combination, internalization) shown in Figure 2. 
Socialization is the process of creating new tacit knowledge out of existing knowledge 
through shared experiences, for example in informal social gatherings or networks. 
Socialization, therefore, leads to shared knowledge. Externalization is the process of 
converting tacit knowledge into explicit knowledge, for example concept creation in 
new product development. Externalization leads to conceptual knowledge. 
Combination converts explicit knowledge into more complex and systematic sets of 
explicit knowledge, called systemic knowledge. This is where databases and 
computer-supported analyses come in. Internalization, finally, is the process of 
turning explicit knowledge into tacit knowledge, for example by training. This type of 
knowledge is called operational knowledge. 

 
Figure 2. Types of knowledge and the knowledge creating process (Nonaka et al., 1995) 

 
 
In this way, tacit knowledge, supported by explicit knowledge, becomes a synonym 

for ‘capacity to act’ or a competence to solve problems (Luijendijk and Mejia-Velez, 
2005). Tacit knowledge is highly contextual, and it recognizes the importance of 
local, traditional, or indigenous knowledge. 

Knowledge management and capacity building are closely related. Knowledge 
management operates in an environment with relatively strong institutions and where 
knowledge is considered a constraining factor for further development and improved 
efficiency (Luijendijk and Mejia-Velez, 2005: 117). On the other hand, capacity 
building primarily deals with environments of weak institutions and poor governance. 
Both knowledge management and capacity development deal with the same basic 
questions, i.e. how the decision-making process can be improved, and how tasks can 
be executed properly, by applying appropriate knowledge that has been collected in 
raw form or acquired through sharing in networks. 
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3 ABOUT KNOWLEDGE NETWORKING – SOME BASICS 

It needs no explanation that rapid advancements in ICT in recent decades have 
enabled and catalyzed communication and collaboration among people around the 
globe. Luijendijk and Mejia-Velez (2005: 117) point out that “globalization, which is 
seen as a threat to many local communities, owes its pervasiveness to the worldwide 
networks that provide instant communication, including Internet.” Most notably, ICT 
has caused the ‘death of distance’ as a determining factor in human communications 
(Cairncross, 1997). ICT has, of course, not yet spread evenly around the globe, with 
millions of people in poor countries yet to be ‘connected’ to this revolution and its 
opportunities. However, many poor countries are leapfrogging technological steps that 
took decades or longer in developed countries (e.g. cell phone rather than landline 
networks). And, applications of ICT for poor countries are increasing rapidly, e.g. 
GPS-based systems using solar energy, IT kiosks in local communities, and cell 
phones used for micro-credit and for issuing flood and typhoon warnings. 

The introduction of networking itself has affected modalities of thinking and 
learning. Engel (1997) reports that one of the main problems constraining the 
development of sustainable solutions is the one-sidedness of many social and 
institutional learning processes. That is, people are told what to think rather than being 
invited to contribute their own ideas and insights, while the importance lies in people 
being able to adapt themselves effectively to rapidly changing circumstances. 
Networking has provided space for the latter to happen, and adaptation will occur. 
Importantly, networking has also diminished the predominance of traditional expert-
to-counterpart models in favour of two-way communication and partnerships that 
focus on what each side can ‘bring to the table’ (Fukuda-Parr et al., 2002). 

Knowledge networks can exist in formal institutional arrangements between 
organizations (like in the Global Water Partnership) or in Communities of Practice ,  
(CoP) where the focus is on individuals and their tight, informal relations within and 
also around organizations. As such, Luijendijk and Mejia-Velez (2005) explain that  

 
knowledge networks: 1) emphasize joint value creation by all the members within the 

network and thereby seek to move beyond the sharing of information to the aggregation 
and creation of new knowledge; 2) strengthen capacity for research and communication 
by all members in the network; and, 3) identify and implement strategies to engage 
decision-makers more directly, thereby linking to appropriate processes, and moving the 
network’s knowledge into policy and practice ( p.121).  

 
They continue to explain that  
 

knowledge networks tend to be more focused and more narrowly-based than 
information networks; more cross-sectoral and cross-regional than internal knowledge 
management networks; more outward-looking than communities of practice; and, they 
involve more partners than some strategic alliances (p.121). 

 
 
 
 
 
 
 
 
 
 
 
 
 
Box 1. Knowledge Network Approach (Luijendijk and Mejia-Velez, 2005)  
 

Networks stimulate faster flow of knowledge to end-users 
 
The network: 

• Identifies, mobilizes and activates individual and organizational capacities in the differ-
ent organizations and countries, 

• Facilitates the process of sharing knowledge and experiences between people not only 
from the region but also with experts outside, 

• Creates and supports opportunities for knowledge dissemination (training, education, 
workshops, seminars, etc.), 

• Guides people to become involved in the application of knowledge in the real, knowl-
edge-driven world, where quality is the key to success. 

 



Capacity Development for Improved Water Management 

 67 

Knowledge networks bring together providers and consumers of knowledge. 
Communities of practice (CoP) are seen as the primary building blocks of knowledge 
networks. CoPs are “groups of people that gather around a common interest or theme, 
and deepen their knowledge by interacting on an ongoing basis” (Wenger et al., 
2002). CoPs serve to generate, share and disseminate knowledge. They often 
comprise 20-30 people and are cultivated by organizations as a contributing factor to 
knowledge management. CoPs normally use both face-to-face meetings and ICT 
applications. ‘Distributed’ CoPs are those that link people across time zones, 
countries, organizational units, languages and cultures, and rely solely on ICT. For 
these CoPs, it is more difficult to build trust and personal relationships, which are key 
factors for success. The essential differences between a CoP and a knowledge network 
are in the scale/size, the relationships, and in the connectivity among members. A 
community of practice is smaller, more personal, more narrowly focused, more 
informal and more tightly connected. Networks have less identity and practice. 
However, networks are important in developing relationships and are more about 
sharing information (rather than knowledge) among individuals and organizations.  

Apart from CoPs, other building blocks for knowledge networks are Internet-based 
learning and education, and Internet-based interactive platforms offering 
functionalities and services to the network members.  

From a broader perspective that regards knowledge and capacity as part of a 
continuum, the family of partnerships, networks, and communities of practice that 
support cooperation in knowledge and capacity development in the water sector can 
all be considered water knowledge networks. Below, we see that there can also be 
networks within networks.  

Luijendijk and Mejia-Velez (2005) argue that the strength of knowledge 
networking is that it starts where the knowledge exists, namely, with the professionals 
who form the backbone of knowledge networks by collaborating in CoPs. They 
recommend that knowledge networks can best be initiated, therefore, through a 
bottom-up approach involving the professionals, and later seek a more formal 
institutional embedding through agreements with sector institutions. This process is 
illustrated in Figure 3. 

 
Figure 3.  Institutional Framework for Capacity Building (Luijendijk and Mejia-Velez, 2005) 

 
In this constellation, partnerships form the enabling environment that serves to 

promote and support knowledge networks. And knowledge networks can rely on 
CoPs, nodes or knowledge hubs, which are sub-groups or sub-networks of the larger 
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network that have accepted a role as ‘focal point’ for a particular topic of interest or 
for a specific geographic region. 

4 WATER KNOWLEDGE NETWORKING – A FRAMEWORK FOR FURTHER 
ANALYSIS 

Further analysis and improvement of water knowledge networking can benefit from a three- 
pronged approach focusing on needs, results, and management. The first prong reviews how a 
water knowledge network caters to critical water sector needs. The second assesses what 
results are delivered by the network. And, the third reviews how well the process of 
networking is organized and managed.  Key dimensions of each of these areas are explored in 
the following sections. 
 
 

 

 
Figure 4. Analyzing Water Knowledge Networks 

 
 

4.1 Demand-side – what the water sector needs from networks 

Key question: How can networks respond to priority water sector needs? 

4.1.1 Water services and resources 
Over the past decade, the needs for knowledge and capacity in the water sector have 
been better understood and articulated as countries and institutions around the world 
have carried out sector assessments and formulated policies, strategies and action 
plans on a more comprehensive basis. UNESCO-IHE itself has made a significant 
contribution to this area through its symposia on water sector capacity building in 
1991, 1996, 2001 and 2007. The most recent symposium marked the Institute’s 50th 
anniversary. Water policies increasingly distinguish between the governance of water 
as a service and water as a resource. There is also better understanding of the 
necessary national level superstructure of the sector, often referred to as national 
water reforms, or the ‘enabling environment’ to oversee and facilitate the delivery of 
water services and the management of water resources. It is understood that all three 
areas (i.e. enabling environment, water services and water resources management) are 
in need of better knowledge and capacity development, and that dedicated knowledge 
networks can help to improve the performance of sector institutions in these three 
areas. 

4.1.2 Involvement of civil society 
The increasing involvement of civil society in the water sector is both a driver for 
change and an area in which more knowledge and capacity are needed. Civil society 
covers a multitude of different organizations. The Asian Development Bank regards 
civil society as including non-government organizations engaged in development 
and/or advocacy work, the academic and international research organizations, and 
parliamentarians. The media are either considered part of civil society or regarded as a 
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separate group; however, the lines are increasingly blurred as media and 
communications modalities change and new formats like weblogs become popular. 

4.1.3 Private sector participation 
Participation of the private sector in delivering water services, and in supporting water 
resources management, continues to be a major challenge (issue) in both developing 
and developed countries around the world. What is clear is that government budgets 
alone will not suffice to finance the necessary investments. More knowledge is needed 
based on local experience and lessons learned, without ideological prejudice against, 
or in favour of, the merits of private sector involvement. Recent changes include the 
involvement of small entrepreneurs and medium-scale domestic firms to support 
water services, especially to poor communities (ADB, 2007b). 

4.1.4 Changes abound 
Much more work is needed to compile, analyze and compare experiences of water 
management in a decentralized environment, including the roles of local governments 
in water services and water resources management, and to determine their priority 
needs for information, knowledge and capacity.  

Many of these needs reflect changes in the sector over the past decade. Water 
security, environmental integrity, urbanization, governance and the use of information 
and communications systems are some of the drivers for these changes. Policy- and 
decision-makers at national and local levels urgently need information and advice on 
how their jurisdiction will be affected by climate change, and what adaptive strategies 
and measures they can adopt.  

Managers of coastal cities faced with increasing shortages of raw water resources 
and rising costs of developing new supplies want to know if large-scale desalination is 
becoming a feasible alternative to expand their water services. National and local 
decision-makers and river basin organizations are looking for advice to introduce 
explicit water-user rights through licensing.  

Meanwhile, the challenge of restructuring urban water utilities to expand their 
services to poor communities and other customers remains as important as before, and 
mayors want to know what models of public-private partnerships can be adopted to 
make this happen with the involvement of small entrepreneurs as well as medium and 
large private firms. 

The paradigm of fixing environmental degradation only after economic 
development needs have been satisfied looks increasingly out of date, and knowledge 
is in high demand for proactive approaches that involve cost sharing by consumers, 
e.g. through payment for environmental services, adoption of environmental flows 
and sustainable wetland management.  

The 2006 Stockholm Water Prize winner Asit Biswas predicted that “the world of 
water will change more in the next twenty years compared to the past 2,000. We must 
anticipate events and not follow them.” Most of the changes will be driven from 
outside the water sector by population dynamics, trade policy and the growth of small 
cities, amongst others (SIWI, 2006). 

4.1.5 Knowledge and ICT 
The need for better knowledge networking in the water sector should also be seen in 
the broader context of countries taking deliberate steps to introduce knowledge-based 
economies (KBE) and knowledge-based development (KBD). This includes building 
ICT-supported networks that can benefit networking among water sector 
professionals. Some of these networks can address common areas of interest such as 
improving governance and enhancing civil society, which can have direct application 
and benefits for the water sector. Among developing countries, the recent emphasis on 
initiatives for managing for development results is one such example (Boom, 2007). 

4.1.6 Regional development 
Regional differences may, of course, also give rise to different demands for 
knowledge networking. For economies with highly developed institutional capacities, 
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the demand for water knowledge networking would be different than for countries 
with low levels of capacity. Regions might also express demand for networks that 
amplify the identity, issues, solutions and social capital of the region. For example, in 
2006, the countries of the Asia-Pacific region acted on their desire to establish a water 
network that would encompass all of the region, rather than only the sub-regions for 
which water networks (partnerships) were already established. The Asia-Pacific 
Water Forum was, thus, announced at the 4th World Water Forum and launched later 
that year in Manila. Similarly, countries in Africa had earlier moved to establish water 
sector networking, which helped to articulate the needs and strategies of that region. 

4.2 Supply-side – what networks should deliver 

Key question: How can networks focus on delivering results? 

4.2.1 Outputs and outcomes 
The merits of outcome-based approaches and managing for development results are 
widely recognized, yet their introduction is still relatively recent. Many organizations 
in the world are still using planning and reporting systems that focus predominantly 
on inputs, activities and sometimes outputs. A quick review of websites of water 
knowledge networks currently in existence reveals that many appear to be focused 
primarily on implementing activities under a broad umbrella of lofty objectives. 
Simple outputs are often mentioned, like the number of people trained. It is still rare 
to find descriptions of specific network services and products, and their intended 
outcomes. And rarely is there mention of expected outcomes in terms of measured 
performance improvement in network member organizations.  

There is no doubt that a focus on results helps networks (and organizations) 
continually verify (regularly review) their relevance, effectiveness and efficiency. In 
contrast, an activity-driven approach risks missing out on their significance, 
effectiveness and efficiency, particularly in a sector that is subject to profound and 
rapid changes. Networks that do not focus on delivering specific results tend to rely 
on the satisfaction of their members for their continued existence. This satisfaction is 
derived from activities the members are used to and comfortable with, at least for as 
long as they can raise the necessary resources to continue the operation of the 
network.  

An equally important challenge for networks is to keep a practical focus and remain 
grounded in reality. There is a need to guard against focusing on the virtual concepts 
of models (like IWRM) such that they replace the actual realities and needs on the 
ground. In their technical paper on water rights and allocation, Bird and Lincklaen 
Arriëns (2008) urge members of the Network of Asian River Basin Organizations to 
keep a practical focus on solving and avoiding problems in their river basins while 
continuing to help build the enabling environment for IWRM over a longer term. 

4.2.2 Determination of results 
If the case for focusing on the delivery of results is acknowledged, the question arises 
– what types of results could a water knowledge network set out to achieve? The 
definition of knowledge as a ‘capacity to act’ offers us some direction. A focus on 
results can be strategic (what to do), operational (how best to do it), and related to 
performance improvement (how to do it better). Policy advice might be seen as a 
strategic result of networking. Toolkits, on the other hand, are useful for organizations 
and individuals to know how best to carry out activities. And, benchmarks are 
important for setting standards for better organizational performance. 

The distinction between explicit and tacit knowledge is also helpful. The process of 
making tacit knowledge explicit and usable for sharing is an important network 
challenge. Referring back to Nonaka’s cycle, networks could consider which tacit 
knowledge is externalized and socialized, and when and how this conversion would 
take place. 

If knowledge is defined as the capacity to act, knowledge networking could be 
focused on a wide array of results. If the network focuses on producing knowledge 
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products and services (strategic, operational or performance oriented), questions could 
be asked about who benefits from these services, and which network’s clients’ needs 
should be satisfied? If the network focuses on research, questions could be asked 
about the clients, topics and application. Networks that are focused on capacity 
development can be asked who their clients are, if the clients are in the driver’s seat, 
and if capacity development activities are based on thorough and participatory 
diagnostic assessments. Networks can also focus on advocacy and the promotion of 
good practice, in which case results are linked to clear messages and their adoption by 
targeted audiences or client groups.  

Lank (2006) suggests that there are eight principal reasons for organizations to 
collaborate, and these can be used to provide additional insight into what could be 
desired results of networking: 1) more effective research; 2) greater influence; 3) 
increased probability of winning business; 4) faster, better or cheaper development of 
products, services or markets; 5) faster, better or cheaper delivery of products or 
services; 6) in-depth learning; 7) meeting an external requirement; and, 8) saving 
costs. Reasons 1, 2 and 6 seem clearly relevant to water knowledge networking, while 
reason 8 might provide a result for networking in areas where human and financial 
resources in the water sector are severely constrained, like in the Pacific island 
countries. 

Lank also suggests that collaboration is concerned with the process of working 
together to achieve one or more specific outcomes, a focus on actions not just words, 
and collaborative leadership and consensus building. These distinctions provide 
further thought towards assessing the effectiveness and results of a network. Are 
outcomes achieved through collaboration? Do the results go beyond words? Has the 
networking produced collaborative leadership and consensus building? 

Depending on specific objectives and circumstances of water knowledge networks, 
a number of other dimensions may also be important in measuring their success. For 
example, one might ask how the network 1) supports the MDGs by improving the 
water security of the poor; 2) focuses on increasing local capacity, ability and skills 
(the capacity to act); 3) facilitates a division of responsibilities by agreeing which 
organization is responsible for focusing on what topic; 4) provides advice to planners 
and decision-makers outside the water sector; 5) involves civil society, the private 
sector and the public; and, 6) helps local organizations enhance their knowledge and 
capacity.  

4.2.3 Measurement of results 
Current practice in water networks seems often limited to measuring outputs, 
including the number of members, events organized, materials and tools produced, 
and people trained (including trainers and capacity builders). More consideration is 
needed to develop a framework for determining and measuring outcomes. Not all can 
be measured quantitatively (e.g. the extent of empowerment, or the use of policy 
advice); hence, the framework should include qualitative and narrative indicators. A 
breakdown of results by a target group will also be important, including the results 
that are considered to be relevant to enhancing local knowledge and capacity. 

4.3 Managing the process – how networks can work better 

Key question: How can networks organize for success? 
 
In this section we focus on the ‘how-to’ questions of effective partnering and 

organizing for success. We also refer to some recent developments that networks take 
advantage of, and recall some elements of earlier wisdom that continue to be relevant. 
A number of perspectives are offered for consideration. 

4.3.1 Success factors 
Are there common factors that will guarantee a successful network? The answer is 
both yes and no. There is enough knowledge about networks to point to some factors 



Capacity Development for Improved Water Management 

 72 

that are necessary for success in most cases. Networking, however, remains a fast-
developing phenomenon, and new insights are emerging continuously.  

“Trust is the basic lubricant for networking and sharing knowledge” (GTZ, 2006). 
Successful networks tend to operate informally with only a few rules. For example, 
there may be no rules for non-disclosure of important findings of a network member. 
Boom (2007), therefore, contends that there are three important success factors: trust, 
a common goal, and the need to know other members personally (not only through 
cyberspace). GTZ (2006) asserts that good network management, transparency and 
trust are preconditions to involve decision-makers in networks. Gloor (2006) points 
out that effective networks for innovation are marked by high degrees of connectivity, 
interactivity and sharing.  

Initiative, leadership and vision by members are also important for network success. 
Networks need champions, leadership, multipliers and standards (for example, 
benchmarks for performance of member organizations). Networks can promote 
organic and incremental growth of knowledge and capacity among their members. 
However, in the case of paradigm shifts being introduced, champions are needed, 
followed by leaders to internalize the changes and push through change against 
inertia. 

Some networks, like professional associations and those focused on research, 
expect sustained operation over a longer term. However, such sustainability may not 
be necessary or even possible for networks focused on innovation. Permanence is 
therefore an option to be selected, with success factors changing accordingly. For 
networks seeking sustained operation, financial contributions from members will be 
more important than for temporary networks that might reach their objective with 
time-bound support from one or more sponsors.  

Wenger et al. (2002) point out that the level of energy and visibility in communities 
of practice often varies, in accordance with five stages of development, with 
corresponding developmental tensions. The first stage is marked by the discovery or 
imagination of potential, and is followed by coalescence with a choice of incubation 
or delivery of immediate value. During the next stage of maturing, the community 
will need to choose between focusing and expanding. At its peak stage of stewarding, 
questions of ownership versus openness arise. And, in the final stage of 
transformation of the community, the issue may be to let go or to live on.  

4.3.2 Constraints to success 
When the success factors for effective networking are not achieved, problems are 
bound to occur, and they need addressing. However, further analysis of networking 
constraints is needed since not a great deal of information is available from water 
knowledge networks about factors that hold back their performance. In addition to the 
commonly raised issues of insufficient budgets and networking hardware, two factors 
seem particularly important.  

The first is the ability of networks to reach decision-makers at both national and 
local levels with their products and services. This, for example, is a concern heard 
about networking among research organizations. The networking itself may be 
experienced as successful because it satisfies the professional interests of the 
participating researchers. However, achieving the outcome of the research depends on 
‘clients’ outside the network, and remains a challenge.  

A second concern is how water organizations can be persuaded to spend more time 
and effort on networking. Ask a cross-section of staff in national and local 
governments and in development organizations, including the multilateral 
development banks, how much time they spend as a consumer or member of networks 
(by regular web surfing and reading), and the result is likely to be much lower than 
expected. This is partly because many organizations have not yet recognized the 
benefits of networking for their own work, lack a corporate policy to promote 
networking, have yet to put in place staff incentives to spend time on networking, and 
have no organizational focal point to coordinate this.     
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4.3.3 Digital divide 
While ICT is driving development and networking forward with ever greater 
connectivity and speed, the prevailing digital divide in the world continues to impede 
access to such networking by many local practitioners and poor communities in the 
developing world, and also by the elderly who feel unable to participate. Unless water 
knowledge networks can find ways to bridge these divides, the risk is that the social 
capital of local traditional and indigenous water knowledge will be marginalized into 
extinction.  

Also, it can be noted that modern ICT-supported networks are often premised on 
models, prescriptive solutions, and innovation through (perceived) paradigm shifts, 
while traditional low-tech communities in developing countries have a heritage of 
cultivating consultative approaches and incremental improvements. Modern ICT-
supported water networks could, therefore, be encouraged to reach out and 
accommodate knowledge and social capital from low-tech local communities in 
developing countries. To enhance knowledge and capacity development at local 
levels, a combination of high-tech and low-tech networks, or a cross-fertilization 
among such networks, might be needed, with proper interfaces that need developing. 

4.3.4 People for networking 
Knowledge networks are networks of people and they therefore rely on them. 
However, reviews of networking experience and performance tend to overlook this 
obvious fact. By comparison, much more attention has been devoted to the analysis of 
the organization and ICT application for networking. The empowerment of 
individuals is, however, a key ingredient to capacity building of organizations and 
networks, together with the cultivation of vision, mission and values. Coaching and 
mentoring have a high return on investment for the enhancement of networking for 
knowledge and capacity building.  

Lank (2006) distinguishes some typical functions and roles of individuals in 
collaborative ventures such as networking. She identifies organizational sponsors, 
gatekeepers (relationship and partnership managers), partnership coordinators, 
advisory partnership facilitators and project (network) managers. She also 
recommends that organizations consider appointing a chief relationship officer, who 
would help with partnering and networking. Commenting on the specific leadership 
qualities required for working collaboratively, she quotes Doz and Hamel (1998) who 
wrote that “[e]xecutives do not wake up one morning with an unexplained urge to 
collaborate. It is not in their nature.” 

4.3.5 Networks within networks 
Networks are not homogeneous. They often comprise groups within the network. 
Gloor (2006) identifies three types of networks within each other, which are similar to 
those described by GTZ (2006). The larger network is seen as a collaborative insight 
network which helps people with a shared interest. GTZ refers to these people as the 
lurkers in the network. Within that larger network, some members (people and/or 
organizations) take a more active role in sharing knowledge and act as a collaborative 
learning network that focuses on stewarding of best practices. Finally, at the core of 
the other two, an even smaller group works as a collaborative innovation network 
with total dedication to generating fundamentally new insights. These groups within 
the network are shown in Figure 5. 

Gloor describes a number of conditions for collaborative innovation networks 
(COINS) to be successful, including 1) being a learning network, 2) having an ethical 
code, 3) being based on trust and self-organization, 4) making knowledge accessible 
to anyone, and 5) operating with internal honesty and transparency. He claims that the 
combination of the three networks creates a strong ripple effect. 
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Figure 5. Groups within Networks (after GTZ, 2006 and Gloor, 2006) 

 

4.3.6 Cutting across boundaries 
Today’s ICT-supported knowledge networks can cut across boundaries and levels in 
hierarchies. Network members, however, are still tied to professions, position levels 
and hierarchies within their organizations, and to the position of their organization in 
the constellations of local, regional, national and international levels. This raises the 
question of who should be linked to whom in effective knowledge networks, and this 
question is particularly relevant when we focus on enhancing knowledge and capacity 
at the local government level. Assuming that more networks will emerge in the 
coming years to link practitioners at local levels with each other, more knowledge is 
needed on how this can best be done. With the wide use of the Internet and ICT, open 
access networks are expected to increase, and individuals can take part in several 
networks at the same time.  

Language is another issue to be considered. Most local government practitioners 
will want to communicate in their country’s language, or even in local languages. 
Products and services at the local level will need to be disseminated in the appropriate 
language. Most of the ICT-supported water knowledge networks seem, however, to 
operate in one language or a few languages, and the questions arise: who will network 
with whom in what language?, and how will language be factored into a hierarchy or 
constellation of intersecting networks?  

Another dimension of language in networking concerns the use of technical and 
scientific jargon versus language for consumption by decision-makers and the general 
public. Networks need to consider these for effective operation and for reaching their 
intended clients. 

4.3.7 Assessments to do 
Many knowledge networks engage in regular surveys or assessments, and there seems 
to be scope for improvement by sharing knowledge and experience on how this can 
best be done. In a departure from past practice, more surveys and assessments will 
need to focus on the needs of local practitioners and decision-makers.  

Gloor (2007) identifies three tools: 1) the knowledge map that focuses on ‘what is’ 
and provides global or local knowledge about a topic, 2) the talent map that focuses 
on ‘who is’ and shows who has the expertise on the topic, and 3) the trend map that 
focuses on ‘what will be’ and presents global or local trends about the topic. 

Capacity-building activities, including those in the water sector, are all too often 
designed based on training needs assessments rather than more comprehensive 
diagnostic assessments that take into account the individual and institutional levels 
and their enabling environment (refer to Figure 1). Networking that aims to enhance 
capacity will therefore need to engage more in diagnostic assessments with the full 
ownership of the organizations concerned. 
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4.3.8 Stories that work 
Why is it worth remembering that one of the most effective tools of knowledge 
management is the sharing of stories and anecdotes? It is because people remember 
and easily identify with them. The majority of management, leadership and self-
enrichment literature published in the past decade has made extensive use of stories 
and anecdotes to get their messages across to their audiences. Water knowledge 
networks might consider adopting a similar approach in delivering some of their key 
messages through stories and anecdotes during networking activities and on their 
websites, and in newsletters and publications. This may also help in reaching out to 
local level practitioners and decision-makers, and to externalize tacit knowledge. 

4.3.9 Networking push and pull 
Successful networking requires the delivery of products and services (push) that add 
value and thereby attract (pull) existing and new members. More research seems 
needed on the types of products and services that consistently produce added value 
and create ‘pull’. For example, anecdotal feedback to the authors suggests that 
network members might value receiving a regular synthesis of good practices in their 
topic of interest, for example an annual overview of what is happening in countries 
around the world on the topic of water legislation.   

4.3.10 Networking everywhere 
Recognizing the need to make the best use of time and financial resources, the 
organizers of large water events are increasingly supportive of organizing side events, 
and these provide a cost-effective opportunity for networks to conduct face-to-face 
meetings with their members. With some advance planning on the part of the host 
organization, even more use could be made of water events by creating opportunities 
for country delegations to meet and forge partnerships, ranging from a straightforward 
exchange of information to setting up exchange visits, staff exchange programs and 
developing joint programs of collaboration or twinning. Concluding such partnerships 
could also be recognized as one of the many objectives of water events.  

4.3.11 Incentives for change 
Of all the products and services that networks can offer their clients, which ones are 
most likely to trigger change and improvements in performance? The ADB’s recent 
experience in helping regional water networks introduce performance benchmarking 
and peer reviews has been welcomed by participating member organizations, some of 
which have given feedback that it has already changed the mindset of their staff. The 
ADB is supporting separate networks for water utilities, river basin organizations and 
national water sector apex bodies, and all are now benefiting from performance 
benchmarking, and the latter two from peer reviews (ADB, 2007c).  

5 KEY MESSAGES AND PROPOSED ACTIONS 

During an international symposium organized by UNESCO-IHE in June 2007 under 
the title “Water for a Changing World: Enhancing Local Knowledge and Capacity”, 
participants unanimously agreed that networks are proving their value in 
disseminating and sharing knowledge. Networks are increasingly effective in sharing 
tacit knowledge, identifying common problems, building attitudes and confidence, 
and generating new knowledge. Water knowledge networks are becoming important 
vehicles for knowledge and capacity development in the sector.  
The following key messages and short-term actions were agreed upon and serve in 
this paper as a reference for the upcoming discussions towards and during World 
Water Forum 5 in March 2009. 



Capacity Development for Improved Water Management 

 76 

5.1 Key Messages: 

• Water knowledge networks help water leaders and practitioners in addressing 
the complex challenges in today’s fast-changing world. 

• These networks can play an important role in shuttling information and 
knowledge among local, regional and global levels.  

• Successful water knowledge networks have a clearly defined purpose, operate 
with transparency and trust among members, and deliver value to members and 
clients. 

• Access to knowledge networks can empower local communities and vulnerable 
groups to take action to improve their water security. 

• Since effective solutions are increasingly generated at local levels, knowledge 
networks should increase vertical connectivity to involve local stakeholders and 
tap their experience. 

• Development partners and funding agencies should facilitate water knowledge 
networks among practitioners and support their activities, including face-to-face 
and video meetings and project visits, as these are critical in sharing important 
tacit knowledge in developing and adapting solutions.  

• Funding is also needed to mobilize a critical mass of trainers in developing and 
managing effective knowledge networks that capitalize on the benefits of 
knowledge sharing.  

• Decision-makers and managers should support their knowledge workers to 
engage actively in knowledge networks as a core part of their daily tasks.  

• These networks will then play an important role in meeting the large and 
growing demand for training, innovation and research in water organizations at 
all levels, by facilitating collaboration and removing barriers for sharing 
experiences and knowledge. 

• Educational institutions should also capitalize on knowledge networking, as 
they have as much to gain from collaboration as from competition.  

• Networking among educational institutions can involve matchmaking services 
for collaborative research projects, joint curriculum development, as well as 
staff exchanges.  

5.2 Short-term actions: 

• Build regional water knowledge networks with lead organizations and 
knowledge hubs, using global experience in effective knowledge networking, 

• Agree on common but differentiated responsibilities of water knowledge 
networks (knowledge, research, capacity, advocacy), 

• Develop interfaces between local, country, and international networking 
(including the use of multiple languages), 

• Develop coaching programs to promote leadership in networking, 
• Build effective CoPs within water organizations, 
• Develop incentive schemes for water organizations’ staff to contribute and 

share knowledge through CoPs and networks,  
• Equip and retool water organizations for better networking and knowledge 

sharing skills, 
• Invest to bridge the digital divide (poverty, elderly), 
• Develop and disseminate knowledge networking etiquette, values and 

standards. 

6 OVERSEEING THE SCENE – NETWORKING GALORE 

In this paper, new developments and directions have been explored in knowledge 
networking for the water sector. Finally, some relevant water-related networks of 
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various types that are already in operation are listed below. In Section 7 some of these 
networks have been described in more detail. 

1. Global networks 

Water networks at the global level include the Global Water Partnership (GWP), the 
CAP-Net network for capacity development in integrated water resources 
management (IWRM), the International Network of Basin Organizations (INBO), the 
Partnership for Water Education and Research (PoWER), Streams of Knowledge 
(STREAMS), the Gender and Water Alliance (GWA), the Water Integrity Network, 
UNESCO’s International Hydrology Program (IHP), the Global Environment 
Facility’s International Waters Learning Exchange and Resource Network 
(IW:LEARN). Professional networks include the International Water Association 
(IWA), the International Water Resources Association (IWRA), and the American 
Water Works Association (AWWA). Global knowledge networks of interest to the 
water sector include the World Bank’s Global Development Learning Network, the 
Managing for Development Results Community, and others. 

2. Regional networks 

Examples of water networks at the regional level include the Asia Pacific Water 
Forum (APWF) and its Network of Regional Water Knowledge Hubs (APWF 
KnowledgeHubs), the River Network (North America), the European Water 
Partnership (EWP), Nile-Net, the Nile Basin Capacity Building Network for River 
Engineering (NBCBN-RE), WaterNet (Southern Africa), the Network of Asian River 
Basin Organizations (NARBO), the Latin American Network of Basin Organizations 
(LANBO), the Southeast Asian Water Utilities Network (SEAWUN), the South Asian 
Water Utilities Network (SAWUN), the Central Asia and South Caucasus Water 
Utilities Network (CASCWUN), the Africa Water Utilities Partnership, Water for 
African Cities, Water for Asian Cities, Latin American Network for Water Education 
and Training (LA-WETNet), Arab Integrated Water Resources Management Network 
(AWARENET), and networking among national water sector apex bodies in Asia.  

3. Country networks 

A number of country water partnerships have been established around the world in 
response to the Global Water Partnership and its regional water partnerships. 
Consider, for example, the Indonesia Water Partnership and the Netherlands Water 
Partnership, and also the Collaborative Knowledge Network Indonesia (CKNet-INA), 
the Partnership for Capacity Building in IWRM Indonesia, and various country Cap-
Nets, e.g. the Cap-Net in Brazil.   
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7 EXAMPLES OF WATER NETWORKS 

Global networks: 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Cap-Net (http://www.cap-net.org) is an international network made up of autonomous 

international, regional and country networks and institutions committed to capacity building 
in integrated water resources management (IWRM). The network’s mission is to enhance 
human resources development for IWRM by means of establishing or strengthening regional 
capacity-building networks. Cap-Net was established in 2002 and is a UNDP project, funded 
by the Netherlands Ministry of Foreign Affairs. The Global Water Partnership (GWP) has 
adopted the Cap-Net project as an associated program and considers it one of its flagship 
projects. Cap-Net is hosted by UNESCO-IHE Institute for Water Education in Delft (the 
Netherlands). Cap-Net has three major interlinked lines of activities: 1) Networks: support 
the establishment, facilitate access to information and exchange of experience between 
regions; 2) Capacity building: analyze capacity-building needs, improve capacity-building 
materials, and assist in the development of capacity-building strategies; 3) Website to 
disseminate information on training programs and courses: make training materials 
available, provide information on national, regional and global networks. Results include 1) 
550 trainers who have in turn impacted thousands of decision-makers, water managers, and 
fellow capacity builders, thereby exponentially increasing capacity in IWRM; 2) 
establishment or strengthening of 20 geographical and four thematic networks affiliated with 
Cap-Net; 3) over 1,000 member institutions organized in regional and country partnerships; 
4) network training events and education programs; and, 5) nine operational topic or 
geographic e-discussion groups on capacity building in IWRM. 

 

 
 

The Global Water Partnership (GWP)         
 (http://www.gwpforum.org) was formed in 1996 with the 

vision of developing a worldwide network that could pull together financial, technical, 
policy and human resources to address the critical issues of sustainable water management. It 
sees itself as a worldwide partnership for all those involved in water management: 
government agencies, public institutions, private companies, professional organizations, 
multilateral development agencies and others who are committed to the Dublin-Rio 
principles. GWP identifies critical knowledge needs at global, regional and national levels, 
helps design programs to meet these needs, and serves as a mechanism for alliance building 
and information exchange on integrated water resources management. The mission of the 
Global Water Partnership is to “support countries in the sustainable management of their 
water resources”. GWP's objectives are to clearly establish the principles of sustainable 
water resources management, to identify gaps and stimulate partners to meet critical needs 
within their available human and financial resources, to support action at the local, national, 
regional or river basin level that follows principles of sustainable water resources 
management, and to help match needs to available resources. GWP’s architecture comprises 
twelve regional water partnerships across the world, an annual meeting of consulting 
partners (the members), a steering committee, a technical committee of up to 12 
internationally recognized professionals, a financial partners group, and the Secretariat in 
Stockholm which is supported by advisory centers in Denmark, the UK, and Sri Lanka. 
GWP has fostered the establishment of many country water partnerships in developing and 
developed countries across the world, for example the Indonesia Water Partnership 
(http://www.inawater.com/) and the Netherlands Water Partnership (http://www.nwp.nl). 
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The mission of the Gender and Water Alliance (GWA, 
http://www.genderandwater.org/) is to promote women’s and men’s equitable access to and 
management of safe and adequate water for domestic supply, sanitation, food security and 
environmental sustainability. GWA is active in 56 countries in Sub-Saharan Africa, Asia, 
Eastern Europe, Europe, Latin America and the Caribbean, Middle East and North Africa, 
North America and Oceania. GWA operates as an associated program of the Global Water 
Partnership. Outputs include electronic conferences, gender ambassadors’ reports of major 
events, an annual gender and development report, a best practices and lessons learnt booklet, 
case study compilation, gender policy development guide and advocacy material (brochures, 
posters, postcards, checklists, video), monitoring and evaluation frameworks, training of 
trainers manual for gender ambassadors, training-of-trainers programmes, a manual for 
gender and water, and pilot-project documentation and reports. 

 

 
 
 

The Partnership for Water Education and Research (PoWER) is a 
network of 18 educational institutions in the field of water that aims to build capacity in 
developing countries by training people to become qualified professionals in the field of 
integrated water resources management (http://www.unesco-ihe.org/power/about.htm). The 
network was formed in 2001 in response to urgent appeals to support the millennium 
development goals (MDGs) agreed on at the World Summit on Sustainable Development in 
Johannesburg. PoWER’s mission is to combine the strengths of all partners to enhance the 
capacity of each partner. It mobilizes and shares knowledge globally to deliver it locally. 
PoWER enables people to acquire the specialist knowledge they need in the fields of water 
management and environmental resources, helps strengthen the capacities of its partner 
institutions and stimulates the use of innovative educational methods and techniques. 
PoWER builds up the capacity of institutions and communities, enhancing a quality system 
for water education. In the process of combining strengths and levelling the capacities of the 
individual partners, joint products in the field of education, training and collaborative 
research are developed in a multi-disciplinary manner. These products are demand-
responsive, validated to meet mutually agreed upon standards. PoWER’s annual results 
include 1) delivering 1,000 postgraduates; 2) training 3,000 participants through short 
courses; 3) reaching 800 decision-makers through seminars; and, 4) connecting 3,000 
professional participants in e-seminars, videoconferences, and face-to-face learning sessions. 
PoWER partners are involved in 130 research projects, including research at PhD-level, and 
have an alumni community of more than 18,000 professionals. PoWER is guided by a task 
force; technical committee; panel of rectors, vice-chancellors and directors; academic 
working groups for joint products; and its alumni community. 

 
 
 
 
 
 
STREAMS of Knowledge (Global Coalition of Water and Sanitation Resource Cen-

tres) (http://www.streams.net/) (STREAMS) describes itself as an autonomous, self-
sustained, recognized and credible leader organization of resource centres, uniquely posi-
tioned locally and globally, and effective in capacitating the sector in supporting the de-
velopment of pro-poor policies for the sustainable implementation of water, sanitation, 
health and hygiene. 
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Regional networks: 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
The Nile Basin Capacity Building Network for River 

Engineering (http://www.nbcbn.com/Home.asp) was established in 2002 as a regional 
knowledge network to strengthen the human and institutional capacity of the riparian 
countries managing the water resources of the Nile River Basin. The network’s long-term 
objective is to contribute to the establishment of an overall knowledge network for the Nile 
region (Nile-Net) as a means to support stability and solidarity, and to support the activities of 
the Nile Basin Initiative in building strategic partnerships between water professionals, 
research and government authorities in a sensitive environment in Africa. Members are water 
sector practitioners and institutions from all 10 riparian countries, with over 200 water 
professionals collaborating in 13 communities of practice. The network focuses on building an 
environment for stimulating and supporting collaborative applied research. It supports the 
development activities of in-country ‘nodes’ as well as joint regional research ‘clusters’ in 
which all countries participate. Six country nodes serve as host institutions for regional 
research clusters: Egypt for GIS and modelling, Ethiopia for river structures, Sudan for river 
morphology, Tanzania for hydropower, Uganda for environmental management, and Kenya 
for flood management. Regular face-to-face research cluster events organized in each of these 
hosting countries are complemented by interaction through the website, which offers the 
members a virtual meeting space to work collaboratively regardless of time and space. 
(Luijendijk et al., 2000, NBCBN-RE 2005). 

 

 
 
 
 
 
 
Information on global and regional river basin networks can be found at International 

Network of Basin Organizations (INBO) (www.inbo-news.org/), Latin American Basin 
Organization (www.inbo-news.org/relob/Lanbogwp.PDF) and the Network of Asian River 
Basin Organizations (NARBO, www.narbo.jp). NARBO has pioneered a process for 
performance benchmarking of river basin organizations (www.adb.org/Water/NARBO.asp) 
supported by peer reviews.  

 

 
 
 
The mission of the River Network (http://www.rivernetwork.org) in North America is to 

help people understand, protect and restore rivers and their watersheds. Established in 1988, it 
supports grassroots river and watershed conservation groups. With 19 staff members working 
in three offices across the USA, the network connects over 4000 organizations. It cooperates 
with local watershed protection groups, state river conservation organizations, tribes and 
schools. The network operates a river source information centre, provides publications, 
training and consultation, offers a grant programme, and provides referrals to other service 
organizations and networking opportunities (REF GTZ).  
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Networks of water sector apex bodies in Asia 
 
Networking of water sector apex bodies in Asia (http://www.adb.org/Water/NWSAB/). 

National water sector apex bodies in Asia, such as national water resources councils and 
boards, started networking in 2004 with the support of the Asian Development Bank. To 
date, ten countries in the region have established a national water sector apex body, and more 
are expected to do so in the near future. No formal network has yet been established, but 
regional meetings have resulted in agreements to work on priority activities, starting with the 
introduction of performance benchmarking and peer reviews. The apex bodies of the 
Philippines and Thailand have already completed a peer review process. 

 
 
 

WaterNet (http://www.waternetonline.ihe.nl/) is a 
UNESCO-IHE supported regional network of university departments and research and 
training institutes specializing in water. Its mission is to enhance regional capacity in IWRM 
through training, education, research and outreach by sharing the complementary expertise of 
its members, based in Botswana, Kenya, Lesotho, Mozambique, Namibia, South Africa, 
Tanzania, Zambia and Zimbabwe. The network’s strategy is to 1) raise awareness for IWRM, 
2) stimulate regional cooperation, 3) increase access to training and education in IWRM, and 
4) stimulate and strengthen research in IWRM in Southern Africa.  Among its results to date 
are 1) scientific papers published in Physics and Chemistry of the Earth, an Elsevier 
international peer-reviewed science journal, 2) a modular master’s degree program with five 
specializations (water resources management, hydrology, water and environment, water for 
people, and water and society), with full scholarships to pursue the program, 3) English 
language courses to ease access to the courses delivered to participants from non-English 
speaking countries of the area, and 4) collaboration with other networks (such as the Water 
and Sanitation Program Southern Africa and Cap-Net) to facilitate training for country water 
partnerships in compiling national IWRM plans.  Research is stimulated through WaterNet’s 
symposia, staff exchanges between institutions in the region, the master’s theses research 
projects supported by the WaterNet Fellowship Fund, and collaboration with the Water 
Research Fund for Southern Africa resulting in some synergies in research support. 

 

 
 
 
 

The Asia-Pacific Water Forum (http://apwf.org/) was launched in 2006 as an independent 
and inclusive network for sustainable water management in the Asia-Pacific region. The 
network aims to capitalize on the region's diversity and rich history in dealing with water as 
a fundamental part of human existence. Specifically, the APWF will help boost investments, 
build capacity and enhance cooperation. The network is organized to deliver results under 
three priority themes (water financing, disaster management and ecosystems) and five key 
result areas (developing knowledge and lessons, increasing local capacity, increasing public 
outreach, monitoring investments and results, and supporting the forum and regular summits 
for leaders of government, private sector and civil society). Each theme and key result area 
has a lead organization for coordinating work planning and implementation. PUB Singapore 
and UNESCO are co-lead organizations for the first key result area of developing knowledge 
and lessons, and the Asian Development Bank and UNESCO-IHE have facilitated the launch 
of a network of regional water knowledge hubs to address priority water sector topics 
(http://www.apwf-knowledgehubs.net). The network was announced at the first Asia-Pacific 
Water Summit in December 2007 in Beppu, Japan, and launched during the Singapore 
International Water Week in June 2008. Japan Water Forum serves as the Secretariat of 
APWF, while Singapore chairs the APWF Governing Council. The secretariat of APWF 
KnowledgeHubs is hosted by PUB Singapore.  
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Country networks: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

The Mekong Program on Water Environment and Resilience (M-
Power, http://www.mpowernet.org) works as a network of organizations to help democratise 
water governance and support sustainable livelihoods in the Mekong Region through action 
research. Activities are undertaken throughout mainland Southeast Asia including major river 
basins such as the Irrawaddy, Salween, Chao Phraya, Mekong, and Red as well as other 
smaller basins. Water governance involves negotiating decisions about how water resources 
are used. Benefits and risks – both voluntary and involuntary – are redistributed by such 
decisions. 

 

 
 
 

The South East Asia Water Utilities Network (SEAWUN) 
(http://www.seawun.org/) was established in 2002, with the support of the Asian Development 
Bank, to help utilities improve their performance in the delivery of water supply and 
sanitation services for all, including operation and management efficiency, achieving financial 
viability, and advocating for sector reforms for improved policy environment, contributing to 
realize the goal “Water for All”. The vision is to develop a strong regional, non-profit making 
and self-sustainable organization, which is demand driven, by focusing its activities on the 
key issues agreed upon by the members of the organization. The network’s five priority 
programmes are benchmarking, cost recovery, human resources development, unaccounted-
for-water reduction, and regular member needs surveys. The Secretariat of SEAWUN is 
located in Hanoi, Viet Nam. Building on the experience of SEAWUN, the South Asia Water 
Utilities Network (SAWUN, http://www.adb.org/water/SAWUN/) was established in 2007. 

 
 

 
 

 
The Collaborative Knowledge Network (CKNet-INA) aims to increase 

the capacity of leading Indonesian universities in delivering capacity building services for 
water professionals and institutions. The network was established in 2005 with 10 member-
universities working together in capacity building in the field of infrastructure, water and 
environmental management. The objective of the network is to strengthen water sector 
performance and support water sector reform activities. The network focuses on building 
capacity in Indonesian universities to deliver demand-based training courses in water 
resources management at national, regional and local levels for both individuals and 
institutions. Development of decentralized capacity building and training applications are 
planned, including an e-learning system for online education and training. Planned topics 
include water quality management, and gender and water management. Partners collaborate 
using a communications network for knowledge sharing. The network recently joined the 
Platform for Capacity Building in Integrated Water Resources Management in Indonesia 
(http://www.cbiwrm.ihe.nl/) which aims to facilitate communication and collaboration 
between the networks, institutions, and their individual members involved in capacity 
building for IWRM in Indonesia.  
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Chapter 5 

Knowledge Management at the Community Level in 
Colombia 
 P. Chaves1,  M. García2 
 
 
 
Abstract 
The global water and sanitation sector is focused on reaching the Millennium 
Development Goals3. To accomplish this task, it is necessary to seek strategies which 
involve social actors from different backgrounds. They should be included in processes 
involving participation and negotiation, processes in which knowledge from all 
disciplines and realities are respected and recognized. This involves taking into account 
the needs and capacities of communities, involving the citizens, and sharing and 
improving the flow of information and knowledge. For regions such as Latin America, 
where rural water and sanitation services are in the hands of organized communities, 
community management plays a key role in achieving both the sustainability of 
investments and improvement in the quality of service.  
 
Similarly, combining community management with the use of resources for information 
and communication is a strategy for promoting knowledge management in the water and 
sanitation sector, and thus for allowing the efforts and investments in this sector to have 
the desired results.  
 
This article presents the case of the Colombian Association of Community Organizations 
offering Public Water and Sanitation Services, or AQUACOL. This organization has 
been developing a knowledge management process at the community level, supported by 
processes of community management and using the media as well as information and 
communication technologies.  
 
 

                                                 
1 Cinara, Universidad del Valle, Colombia, 
2 Cinara, Universidad del Valle, Colombia, 
3 Target 10 of the Millennium Development Goal specifically addresses the water and sanitation sector: 
"Halve, by 2015, the proportion of people without sustainable access to safe drinking water and basic 
sanitation." 



Capacity Development for Improved Water Management 
 

 88 

 
Introduction 
 
In Colombia, as in most Latin American countries, the level of coverage of water supply 
and sanitation services has increased. Even so, the problems in this sector continue to be 
complex, especially in rural and marginal urban areas.  
 
While major progress in coverage and management was achieved in the urban areas of 
the country  in 2003, the rural areas, according to the National Planning Department 
(2003)  still showed a significant gap, with an average coverage of 66% in water supply 
(of which only 12% is treated) and, according to the National Government (2002), 34% 
in wastewater and sewage systems. Moreover, there are deficiencies in the management 
of these services and in their level of technical development, as well as other issues which 
reflect disparity between rural and urban areas.   
 
The main advances at the national level for improving these services have been 
regulatory, and a great change for rural areas was decentralization. In the Constitution of 
1991, municipalities were mandated to manage their own services, and later, in 1994, Act 
142 opened up opportunities for rural and marginal urban communities to take over 
providing services. Nevertheless, “[d]ecentralization means, above all strengthening the 
regional regulatory agencies so that they are able to carry out their function…” (García 
et al, 2000) and in this sense, the process has not succeeded in making the necessary 
transfer of knowledge.  
 
According to data from the Ministry of Environment, Housing, and Development in 
2005, of the 11,552 public service associations in the rural part of the country, 90% are 
community organizations, and of these only 17% are legally registered, which means that 
at least 74% are not officially established.  
 
The main reasons that public services associations in small towns have not registered 
officially are:  legal requirements unsuited to this type of enterprise, the small number of 
advantages associated with legalization, the high direct and indirect costs of being legally 
constituted or of handling the transaction, the complicated procedures for legalization, a 
lack of enforcement, and the ease with which the process can be evaded (Pérez, 2001). 
 
As a consequence, a high percentage of organizations that manage local waterworks 
remain extra-legal and informal, thereby losing the opportunity to be recognized and to 
receive financial assistance and training.   
 
On the other hand, some community organizations offer only water supply services, 
because so many communities have obsolete or incomplete sewage systems; and, upon 
administering these, the community would lose money and would have to invest their 
surplus from the water supply system in maintaining the sanitation systems.  Some 
communities are waiting to assume management of sewage systems until municipal 
governments invest in their improvement.  
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Community management  
 
The focus of community management in water and sanitation should be understood as 
  

the highest expression of participation, involving a decision-making process 
through which the future of a locality, in terms of the development of its water 
supply and sanitation, is determined.  Administrative criteria are involved in 
community management because they have recourse to an institutional structure 
consisting of regulations, competencies, procedures, and administrative, economic 
and human resource structures, whose coordination allows the organizations which 
finance them to meet the demands and needs of its users  (García and Bastidas, 
2000).  

 
That is to say, community management in the water and sanitation sector can’t be fully 
functional while remaining on the fringes of the legal processes and institutions that make 
up the sector. 
 
Another factor that should be taken into account is the use of influence and power: 
“community management is not only the ability to administer resources, but also the 
capacity to negotiate decisions and to resolve conflicts” (García and Bastidas,, 2000). 
This ability rests on two concepts: empowerment and appropriation. The first involves 
control, authority, responsibility, and the planning needed for the provision of services, as 
well as the establishment of horizontal relationships with governmental and non-
governmental agencies which support the work of the public services associations. The 
second assures sustainability, because only when community members feel that projects 
are contributing to the improvement of their living conditions, when they take part in 
constructing and adapting the projects, and when they are capable of maintaining them, 
are they committed to their effective operation and administration.  
 
One of the central ideas of this report is to demonstrate that community management and 
the use of different forms of communication to replicate and disseminate experiences in 
this field are fundamental tools for generating real knowledge management in the water 
and sanitation sector. 
 
Knowledge management  
 
Knowledge management can be understood as a cluster of strategies for improving the 
overall capacity of a sector through knowledge exchange. The focus is on access to and 
the use of information. Some strategies are the documentation of processes, community 
participation, capacity development and the creation and strengthening of networks, 
among others.  
 
Knowledge management can give greater potential and visibility to processes developed 
within an institution or a sector in such a way that new processes include the lessons 
learned in the past. For this reason, knowledge management has enormous potential to 
improve the water and sanitation sector, and also to increase the sustainability of services.  
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Information as a decision-making tool  
 
There is a close relationship between the need for information and the ability to make 
decisions.  However, there are different ways of ensuring that information is distributed, 
that it reaches its audience, and that it has the desired effect. Some ways are more 
efficient than others.  
 
In many research projects, it is assumed that communication and information resources 
can easily be aimed at a general audience, and that this audience can easily understand 
and apply it. For this reason, we find that, as it is now, institutions create websites and  
publish leaflets, bulletins, videos, and so on; but, their plans don’t include conducting any 
follow-up on the use of their products, let alone evaluating their impact. Generally, they 
use these products only as publicity for the institution.  
 
It is important to recognize that creating a communication product requires a research 
process which is directed at understanding the context in which it originates, as well as 
the audience at whom it is aimed. The product itself is no guarantee of the true 
communication of knowledge.   
 
In the case of the water and sanitation sector, the production of resources for information 
and communication has taken place in a superficial manner. There is an information flow 
among academic peers through publications and events; there are also commendable 
community participation processes in the projects, but, in terms of the management of 
media, or of resources for communication and information that would allow for 
generating grass roots knowledge management, it is largely an unexplored territory. 
 
The case of AQUACOL  
 
The situation of community public service companies in Colombia has led to the growth 
of networks for mutual support and for keeping an eye out for their interests in the face of 
government requests. This is the case of AQUACOL, an association made up of thirty-
three organizations in the region of Valle del Cauca and Cauca, which provide services to 
more than 70,000 inhabitants. 
 
The advantages that associating brings to these enterprises are related to having 
representation and to their lobbying ability. The more communities organize, become 
official and group together, the more they can improve their level of representation in the 
water and sanitation sector, thus participating more actively in the related political 
decisions, and making more visible their needs, their problems, and their strengths.  
 
AQUACOL has been functioning since 2000, and the services it offers are related to 
helping their associates in everything to do with providing public services and offering 
technical, administrative and legal assistance. The guiding principles for growth in the 
organization are related to work among equals, the capacity to influence state policies, the 
reduction of operating and maintenance costs through economies of scale, and the 
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generation of larger-scale projects by the associated organizations.  
 
The Institute for Research and Development in Water Supply, Environmental Sanitation, 
and Conservation of Water Resources – or Cinara – has, for over fifteen years, 
incorporated community expertise into its teaching-learning strategy, with remarkable 
results. Throughout this experience between AQUACOL and Cinara, it has become clear 
that inter-community training has great potential for promoting the sustainability of 
investments in the rural sector, according to García (2005), because of: 
 
• The confidence which is inspired by communities who have been able to stand out in 

specific areas, such as in the efficient handling of the business aspect, the 
management of waterways through pumping systems, the recovery of small water 
supply basins, the efficient use of water, etc. 

  
• The credibility of training promoted by the communities themselves, because they 

teach based on their experiences, and what they teach can be proved when it is put 
into practice.  

 
• The greater ease of grasping the knowledge and its authority because they spring from 

cultural codes and the narratives of struggle, which are basically similar.  
 
Resource centre development program  
 
Within the Program for Developing Resource Centres, 2005-2007, under the auspices of 
the Netherlands’  IRC,  the Cinara Institute, as one of these centers4, took on the mission 
of improving the flow of information as well as the communication channels within the 
water and sanitation sector, especially at the national level. They also looked into 
transmitting the wealth of knowledge and experience which they had acquired while 
implementing projects in different countries, using strategies of participatory 
investigation and research.   
 
One initiative of AQUACOL and the Cinara Institute, within the framework of Phase 
Two of the Resource Center Development program, was to strengthen four organizations 
affiliated with AQUACOL; because of their high level of development, these four 
organizations could facilitate and train other communities. They were designated as 
Community Learning Centres for Water and Sanitation, CLC’s.  

Community learning centres 

Community Learning Centres for Water and Sanitation, CLC´s, are affiliated to 
AQUACOL. They have been organized by rural and peri-urban communities to share 
information and knowledge they created themselves. The centres are placed in 
communities that have succeeded significantly in one or more facets of community 

                                                 
4 A resource center is defined as “an organization or network of institutions that supports and provides services to the 
water and sanitation sector, ensuring that knowledge and information are accessible to the different actors within the 
sector, according to specific demands, and in such a way that all of them can use it” (IRC, 2004). 
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management of water and sanitation services. The idea is to take advantage of the 
experiences of these communities for training, orienting, and offering information to 
other communities that are also managing their own water systems.  
 
Cinara facilitated the strengthening of the community learning centres. They did this 
through a series of workshops, whose topics were chosen by the communities themselves, 
taking into account their weaknesses. The workshops included leadership training, 
development of creativity, preparing teaching materials, and developing their skills as 
facilitators of community development processes, among others. Each workshop 
considered the knowledge base of the participants, thus reaffirming their capacity, before 
advancing to new information.  

In the process of creating the community learning centres, it was the community leaders 
themselves who defined the mission, vision, and activities of the centres.  

Mission: “Centres which lead, facilitate, and promote continuous improvement of  locally 
provided  public services…through  holding knowledge in common  and putting into 
practice values such as: solidarity, equity, responsibility, and honesty; and seeking to 
maintain a harmonious interaction between human beings and their environment.” 
(Workshop  IV) 

To expand training activities, the meeting places were rotated between the communities 
and the universities. This allowed for integration and mutual recognition, as well as 
learnings beyond those proposed in the workshops. In this way, people could become 
familiar with different systems of water treatment, and with the physical and cultural 
realities of each community.  
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The expanded process, besides reinforcing their knowledge, strengthened teamwork.  

We have been taught that to be a leader you should be a person who rises to the 
occasion and takes on responsibility, and does everything. In these sessions I have 
learned that to be a leader is to learn how to share so that the load is not too heavy, 
because otherwise you have to do it all, play lead and back-up at the same time, so 
the better the team, the easier it is 5, Elvia Vasques, member of the board of 
directors of La Sirena Waterworks between 2004 and 2007. 

Functions of the centres  
 

• To share information and knowledge with interested communities. 
• To maintain contact with the communities who visit the centres. 
• To plan support visits to communities which ask for them. 
• To promote participatory action within each of the user communities, thus 

increasing their sense of belonging.  
• To channel community requests for information and pass them on to the 

appropriate offices.  
• To generate conditions for access to information and to processes for updating 

knowledge. 
• To continue networking with other community centres and institutions in the area. 
• To give feedback to AQUACOL based on their experiences.  

 
Results 
 
Dialogues with government agencies at the national level 
 
The Public Service 
Superintendent (SSPD - 
Spanish acronym) is 
responsible for the 
surveillance and control of 
water utilities. The Unified 
Information System (SUI-
Spanish acronym) is one of 
the tools created to 
implement this task.  
 
The SUI is an Internet-based 
system for collecting, 
unifying, classifying, and storing the information that the state requests from water and 
sanitation service providers. The office of the SSPD is responsible for establishing, 
administering, maintaining, and operating the SUI. The information reported to this 

                                                 
5 Comment extracted from one of the documents from the training workshops of the community learning 
centres.  

 
Visit from the Superintendent to the Communitarian 

Learning Centres: Cinara Institute, 2007 
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system provides the source for policies which regulate, plan and control, and allocate 
resources. The quality of the data is the responsibility, first of all, of public service 
providers who confirm reported information. 
 
Although this system is fundamental to the state system, it represents a problem for 
community organizations because it is structured so that the large public service 
associations can report their data. The forms for reporting use complex terminology and 
ask difficult questions. Moreover, the advanced level of accounting and financial 
information requested by the system is not what is kept by the rural water systems. 
 
Furthermore, members of rural water associations do not know how to use a computer, 
and in some cases, do not have computers at all. The state system was designed to submit 
information on-line without taking into account the fact that in rural areas, the electricity 
supply is intermittent, and that the technological platforms in the countryside are 
inadequate. As a consequence, many organizations either remain isolated from these 
processes or have to pay the high cost of having others do it for them.  
 
In 2007 there were meetings between the SSPD and the small public service associations 
of the province of Caldas, Cauca, and Valle promoted by AQUACOL with Cinara’s 
support. There were also four SUI needs-assessment workshops promoted by SSPD in 
different parts of the country. These activities revealed the weaknesses of the SUI, 
especially considering the precarious technological conditions in the rural areas. 
 

 
Superintendent's visit to public service associations 

Mondomo Water Supply, Cauca, 2007 
 
The efforts of AQUACOL and its CLC´s to show the problems faced by rural 
communities when using the SUI have yielded important results.  AQUACOL has been 
admitted as a representative of small rural service providers on the team made up of the 
SSPD, the Cinara Institute, the Systems School of the Universidad del Valle, UNICEF – 
Colombia, and the government of the region of Caldas to create an exclusive module for 
small rural service providers within the SUI. This module will ask for information in an 
easy manner.  The fields in the module will be completed using information that is 
consistent with the reality of small water supply providers in rural areas. The little 
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community companies will now also have the ability to complete the forms, store their 
information on a USB memory stick, and upload it from any Internet café.   
 
The uniqueness of this process is rooted in teamwork between national government 
institutions, such as the SSPD, and community-based organizations like AQUACOL’s 
members seeking alternatives to make better use of information and communication 
technologies (ICTs). 
 
Communication in community management 
 

Power-related and political decisions are made by means of the construction of 
human thought through communication. In our type of society, the mass media play 
a decisive role in the creation of public opinion which shapes decision-making.  
Politics is, above all, media politics, and this has important consequences, as it 
makes politics more personal, a politics of scandal. However, mass communication 
is being transformed by the spread of the Internet and of Web 2.0, as well as by 
wireless communication…allowing greater citizen involvement. This is helpful to 
social movements and to alternative politics. Hence, contradictory social tendencies 
are expressed both in the mass media and in the new communication media. This 
means that, more and more, power is being decided within a multimodal 
communication space. In our society, power is the power to communicate (Castells, 
2008). 

 
As Castells suggested, communication is the process of constructing human thought,  but 
it is also a process of social construction; that is to say, it is one of the main foundations 
of society, and is therefore a process which is natural to the human condition.  
 
The experiences of AQUACOL and CLC’s can be seen as a successful communication 
strategy. Learning among equals, knowledge from a ‘horizontal’ point of view, is the 
product of dialogue. The methodology used begins with reaffirming what both 
communities already know; using this, new information is constructed, and it is 
strengthened by tools which facilitate its transmission to other communities. Up until 
now, knowledge exchange has been basically oral, a direct exchange which took place 
during the visits of leaders to the communities or when visitors were received in the 
offices of the community centres. Still, oral communication and visits have their 
limitations and their costs, and these are beginning to be overcome by combining these 
strategies with published written documents which collect the experiences of the 
organizations. Even so, the reach and the dissemination of these experiences can be 
improved by using the the media and the new information and communication 
technologies.   
 
The media and information and communication technologies in community 
management 
 
Communication should not be a vertical process, and it will never be a transparent 
process. This means that all communication should be two-way: an exchange. This 
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exchange is affected by its context and by the reference points which lead us to an 
interpretation. No communicated message is understood in the same way by all members 
of the audience.  
 
For communities, having access to current information from different sources -- as well 
as to information pathways, to institutions, and to people -- is a fundamental tool for 
developing empowerment. However, communities themselves can share their knowledge 
to institutions, individuals or other communities. A community that has effectively 
appropriated knowledge for itself, and has become empowered, represents a great 
forward move for the sector. But a community with a successful process, which starts to 
share its experience on a large scale using media or information and communication 
technologies, and, more importantly, which uses the same language as the communities 
themselves, takes a truly giant step towards knowledge management within the sector.  
 
Creating mass communication items, such as newspapers and videos, and using 
information technologies, such as website creation or multimedia presentations to 
disseminate the experiences, allow AQUACOL to: give greater visibility to community 
problems, recognize their achievements and pass them on to other communities and, 
finally, to energize processes of participation and lobbying for the improvement of 
policies within the sector.  
 
As Castells (2008) would say, power is the power to communicate, which, in this context, 
implies that offering communication tools to public service associations not only 
continues the process which has been achieved so far, but also reaffirms the work of the 
centres at a political level, because the mass media are decisive in the creation of public 
opinion which shapes political decision-making.  
 
In the same fashion, using communication media allows for other possibilities, such as 
opening discussion spaces in which all levels – local, regional, and national – can 
participate to support campaigns promoting health practices, efficient water use, and the  
integrated management of water resources. 

Information and communication technologies and multimedia tools 

Multimedia systems use more than one communication medium at the same time to 
present information: text, images, animation, video and sound. This concept is as old as 
human communication, as when we express ourselves in a regular conversation we speak 
(sound), we write (text), we observe our conversation partner (video), and we make facial 
expressions and gestures (animation).  

Uses of multimedia tools 
 
Multimedia tools have enormous advantages in improving training and strengthening 
skills. When a computer program, document, or presentation combines media 
appropriately, there is notable improvement in attention, comprehension and learning 
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because we are closer to the day-to-day experience of human communication. This reality 
is fundamental in places where there is little reading culture.   
 
Advantages and disadvantages of these tools 
 
We live in a society that is immersed in technological development, where the advances 
in new information and communication technologies are changing our way of life. Rural 
communities and peri-urban communities often lack sufficient resources for access to 
these technologies. Still, this cannot be an excuse for them to remain excluded from a 
process which is changing and revolutionizing the whole world.  
 
It is important to investigate the real possibilities for the use of these types of 
communication in the work of community management. In many cases, there are other 
different technologies that have become widespread, such as the cell phone. For 
AQUACOL, the cell phone is their main tool for communication among affiliates, so it 
would be interesting to seek possible large-scale uses for this tool, such as text messages 
containing key information.  
 
According to Cinara’s experience with community work, another very prevalent 
technology is the use of DVDs. In this respect, resources such as video or digital 
photography can also have a wide reach in these areas.  
 
Strategies 
 
The following descriptions represent two communication strategies that have made 
community management stronger by using communication media to promote knowledge 
management in the sector. Both strategies received support from Cinara and were 
developed through participatory processes with AQUACOL through the CLC’s.  
 
1. The AQUACOL bulletin 
 
A few years ago AQUACOL had the idea of producing a bulletin which would circulate 
periodically among affiliated public service associations and Colombian institutions 
working in the sector. The bulletin would contain information that was not easily 
accessible, but which was needed for effective operation of the public service 
associations.  
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During 2008, with the financial support of 
the Swiss Collaborative Council for Water 
and Sanitation, Cinara trained a team of 
community leaders who belonged to 
AQUACOL to create and publish a news 
bulletin that would appear regularly over the 
long term.  
 
The first issue of the bulletin is now ready. 
It was written and designed by the 
community leaders themselves, using 

simple language which respects and communicates with the cultural identities of the 
communities it represents.   
 
The methodology for this process was developed in phases:  
 
Phase I – Needs assessment: a survey was sent to the thirty-three AQUACOL’s members 
in order to learn about their needs and their information channels. Research on and 
analysis of other news bulletins in the water and sanitation sector, particularly in Latin 
America and two workshops with leaders of AQUACOL were conducted to understand 
their previous experiences in this field and their expectations about this new experience.  
 
Phase II – Selection and evaluation of the initial group: in participatory workshops, group 
members developed their writing abilities and learned the skills of writing and 
researching news articles.  
 
Phase III – Creation and strengthening of the editorial committee: once the group was 
selected and trained, they designed strategies for distributing and financing the product 
while continuing their individual learning in the fields of writing and research. 
 
Phase IV – Standardization of the production process: the process was analyzed and key 
tasks which would need to be repeated for each edition were identified. 
 
Phase V – Delivery of the final product – first issue of the bulletin. 
 
Editorial committee: One of the main achievements of the process was creating the 
editorial policies that would guide each issue of the bulletin. 
 
After a close look at existing models for editorial committees and their hierarchical 
structures, a different model was chosen - one in which all decisions are discussed and 
decided on within the group, using a horizontal system.  
 
The general committee is made up of the ten participants in the process. They sorted 
themselves into three groups, all of which are at the same level of importance, so they 
could make decisions relating to different areas. In general, they all belong to the writing 
committee, as all are responsible for having enough information and articles for each 
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edition; a financial committee in charge of ensuring that there are financial resources for 
each issue; and, an editorial committee for reviewing the material and maintaining the 
quality of the articles.  
  
Results 
 
Producing a periodical news bulletin involves a formal communication process which 
differs from personal, spoken communication. Initially, this generated difficulties for 
participants in the project.   
 
 
 
Developing writing and research skills for news 
articles involved a change in cultural and 
communication practices, which are deeply rooted 
in the communities benefiting from the process. 
Knowledge management involves formalizing and 
organizing processes which are, otherwise, often 
natural and spontaneous: informing others, 
recounting experiences, and sharing ideas through 
anecdotes and jokes. Because of the need for 
greater formality, although many trained leaders 
have experience and strong speaking skills, they 
are not successful in expressing their ideas in 
writing.  
 
From now on, this product will allow a more 
constant flow of information from CLC’s and 
other AQUACOL leaders to the rest of the 
affiliates. Also, because it gives national visibility 
to the plight of community public service companies, it will strengthen lobbying for 
political decisions. 
 
On the other hand, all community leaders should be aware of their rights and duties with 
regard to managing water and sanitation systems.  With this information, many 
companies can learn the legal requirements and the technological, administrative and 
financial alternatives; they can become familiar with the experiences of other 
communities and the lessons they learned. This will allow them to take the necessary 
steps to function better and to take on greater challenges, such as those related to 
sanitation systems and health.  
 
2. La Sirena multimedia 
 
Within the framework of Phase Two of the DCR program, one of the proposed tools for 
improving information transmission from public service associations to other 
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communities was the development of a multimedia program that would pull together the 
history of one of those associations: La Sirena.  

The multimedia project contains these modules: 

1. Information on La Sirena: 
1.1. Location (animation) 
1.2. Brief historical summary 
 
1.3. Current (2007) situation  
1.3.1 Population 
1.3.2 Education  
1.3.3 Economic activities 
1.3.4 Transportation 
 
2. La Sirena and its water system 
 
2.1 History of the water system 
2.1.1 Creating the water system 
2.1.2 Previous boards of directors 
(members, achievements) 
 
2.2  The water system today  
2.2.1 The current board of directors; 
description of the association; 
organizational chart, duties of each 
director, number of users, suggestions for effective operation  
2.2.2 Bylaws   
2.2.3 Brief explanation of the water treatment system being used 
 
3. Magic  
3.1 Magical tales about mermaids (sirenas in Spanish) 
3.2 Magical tales told in the community about local rivers   
 
For six months community-based meetings, interviews and information surveys were 
conducted so that this project could be created. The final result had over six hundred 
photographs going back thirty years, seven videos with interviews, and texts giving the 
history of the community and of the water supply.  
 
This product is oriented towards raising awareness about the community management 
processes. People from La Sirena are actually using this product to share their 
experiences with different local institutions such as schools, service users, and healthcare 
centres. According to Anyela Gutierrez6: “It is a really useful material for visitors. It is 
also used in our user meetings. Its design is beautiful, didactic, and easy to work with.”  
 
                                                 
6 Secretary of the community-based organization in charge of the water supply system. 
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Cinara staff are using this multimedia presentation to show that community management 
of the water supply can be very successful and sustainable. It is worth noting that many 
communities are eager to end the learning process quickly, as soon as they begin to see  
improvement in their water supply systems, but they fail to understand that results cannot 
be obtained overnight.   
 
Conclusions 
 
It is hoped that these products, developed using the participatory approach with 
AQUACOL and the public service associations, will be tools that harmonize with their 
mission and will help them accomplish their objectives.  
 
Having mass-communication products, which originate in the communities, circulating in 
the water and sanitation sectors also gives a voice to social actors who previously 
remained silent. Relationships developed among communities, and national and 
international institutions can now be solidified.  
 
As it is now, information and communication technologies allow us to process, store, 
retrieve and communicate information in any of its forms: spoken, written, or visual; 
independent of distance, time and quantity. Similarly, these technologies have allowed 
the production of knowledge to add a feedback phase: this is because of direct interaction 
between information producers and their audience, or due to a process in which a person 
can be simultaneously a creator and user of information. However, all this increased 
information is no guarantee of sound information management; it must be linked to solid 
learning processes. For this reason, information and communication technologies framed 
by a process, such as the one used by the public service associations and AQUACOL, 
have enormous possibilities.  

It is becoming more and more necessary to apply communication resources and 
information and technologies to the water and sanitation sector; furthermore, this presents 
an opportunity for all social actors within the sector to express themselves and be 
informed, and to let others know about all those circumstances in which water, sanitation 
and health play an influential role.  

As information producers, communities reaffirm their roles as well as the horizontal 
viewpoint within which access to information allows for a knowledge dialogue in which 
the goal is the same: to improve and accelerate the process of reaching the Millennium 
Development Goals.  
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Chapter 6 

Developing Capacity for Conflict Resolution applied to 
Water Issues 
Lena Salame1, Larry Swatuk2, Pieter van der Zaag3 

 

 

Abstract 
The world’s water resources are under great pressure from increasing human demands. 
Given water’s key role in development, it is inevitable that conflicts over this resource are 
on the rise. However, conflict is often a necessary first step towards cooperation. To 
ensure positive-sum outcomes, it is essential that stakeholders have appropriate 
knowledge and capacity to collectively move away from potentially destructive actions 
and behaviours. Litigation is the most widely understood form of formal conflict 
resolution. However, decisions rendered in court often leave lingering feelings of 
resentment, resolving the issue but leaving the underlying conditions of the conflict 
untouched. This chapter reviews the current context for water resources management and 
describes various approaches to conflict resolution. Alternative Dispute Resolution 
(ADR) is regarded as an important method for achieving mutually beneficial results on 
conflicted situations. Drawing on their extensive experience with conflict resolution 
training programs, the authors reflect on these methods and describe effective approaches 
to capacity building for ADR. While the authors are confident in ADR approaches to 
conflict management, they argue that it is not a fixed template: among other things, 
context matters as does the willingness of all parties to participate in resolving the 
dispute. 
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1. Introduction 

 
Conflict may be defined as a disagreement through which the parties involved perceive a 
threat to their needs, interests or concerns. Conflict is an unavoidable aspect of human 
social systems. Indeed, many argue that conflict is a necessary fact of life, for it is only 
through struggle that lasting and meaningful change can be brought about.  
 
Given the central importance of water resources to all human communities, it is natural 
that conflicts arise with regard to their access, allocation, development and management. 
It is equally clear, however, that necessity is not only the mother of invention, but also the 
basis for extensive cooperative activities concerning the management of water resources. 
Thus, both conflicted and cooperative behaviours – across time and space, and at all 
levels of human social organization – constitute the norm where water resources are 
concerned. 
 
Water resources of all types are under increasing pressure from a number of actors, forces 
and factors manifest in the early 21st-century world (UN, 2006). Of particular concern is 
the impact of population growth; by 2050 the world’s population will have increased by 
50%. Also of concern is the way in which sovereign states will deal with increasing 
(seasonal, absolute, natural, man-made) scarcities in transboundary river basins. 
Geography is thought to play a special role, with location in the basin 
(upstream/downstream) and in the environment (arid/semi-arid ecosystems) regarded as 
key factors in future water conflicts. Global warming is also thought to pose particular 
challenges to water-stressed societies and communities that must develop adaptation and 
mitigation mechanisms in order to survive. At the national level, important questions 
have arisen concerning the optimal use of limited resources.  
 
Debates and disputes are now popping up between and among a wide variety of users 
(e.g. urban/rural; industry/agriculture; humans/the environment, rich/poor people) within 
and across watersheds, ecosystems, basins, political jurisdictions and increasingly 
crowded cities. Given the diversity of needs and interests that surround water, disputes 
over the resource are normal. That is to say, they are to be expected. Not all lead to 
conflict, however; and, not all conflicts turn violent. Some fester perpetually beneath the 
surface and, as with limited access to potable water in many parts of urban areas, are part 
of settled social relations. However, a change in the setting – such as an unexpected 
drought or flood, or a change in government policy – can bring long suppressed 
grievances to the surface. At the same time, other longer-term changes, such as 
population growth, urbanization, land use, and climate variability, can create new 
grievances or worsen already existing ones in a slow and creeping manner. 
 
What is to be done about such events and eventualities? Clearly, we must be prepared to 
anticipate, prevent and address water conflicts as and when they arise. The intention of 
this paper is to reflect on the many and varied efforts to move water resources 
management away from its inherent conflict potential toward cooperative behaviours. 
Within the field of conflict resolution and negotiation for water resources management, 
there has been consistent emphasis on training actors in Alternative Dispute Resolution 
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(ADR) skills, in particular, principled negotiation: an approach that seeks to embed 
outcomes and processes that will serve sustainable, equitable and efficient long-term 
social needs.  
 
This paper reflects on the following questions: 
 

- What training tools are available to water users/managers interested in conflict 
resolution?  

- How do training modules for water resources-specific conflict resolution 
capacity building vary? What are their strengths and weaknesses? 

- What tools have proven most effective in controlled training settings? 
- Given the tendency to borrow widely from generic conflict resolution training 

modules, are standard conflict resolution training methods suitable to water 
resources settings or should we be thinking ‘outside the box’? 

 
There are several important questions for which we do not yet have answers, despite quite 
a few years of training. For example: 
 

- Has the emphasis on application of an Integrated Water Resources 
Management (IWRM) framework served to enhance the ability of water 
managers to resolve conflicts? Or are we ill-preparing our water managers for 
the ‘real-world’ setting? 

- Is there hard evidence that any of our training efforts have borne fruit? 
 
This paper, therefore, makes suggestions regarding necessary information gathering and 
research, if the future of training and capacity building for the anticipation, prevention 
and resolution of water-related conflicts are to be relevant in real-world settings.  
 

2. A World Water Crisis 
Water is central to human development. The ability to harness water resources for human 
use has enabled the rise of complex civilizations. Globally, aggregate national water use 
varies directly with both the Gross National Income and Human Development Index 
values. Water is both a common and precious commodity. It exists in abundance but is 
not always located where or when we humans need it. Of course, we have not helped 
matters. For most of human history, we have had limited impact on the resources around 
us. With rapid technological and social change throughout the last 500 years, however, 
our environmental footprint has grown such that we face the greatest challenge yet to 
human civilization in the form of global warming. Where water resources are concerned,  

[f]rom a situation of limited, low-impact and largely riparian uses of water, we 
have now reached a point where, in many parts of the world, cumulative uses of 
river resources have not just local but basin-wide and regional impacts. The result 
is that water resources in many river basins are fully or almost fully committed to 
a variety of purposes, both in-stream and remote; water quality is degraded; river-
dependent ecosystems are threatened; and still-expanding demand is leading to 
intense competition and, at time, to strife. (Svendsen et al., 2004) 
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Thus, today we face a world water crisis, some characteristics of which are as follows:  

� Water resources are increasingly under pressure from population growth, economic 
activity and intensifying competition among users; 

� Water withdrawals have increased more than twice as fast as population growth, and 
currently one third of the world's population live in countries that experience medium 
to high water stress;  

� Groundwater withdrawals frequently exceed natural recharge levels, leading to the 
lowering of water tables and depletion of aquifers; 

� Pollution is further increasing water scarcity by reducing water usability at the source 
and downstream;  

� Shortcomings in the management of water, a focus on developing new sources rather 
than managing existing ones better, and top-down sector approaches to water 
management result in uncoordinated development and management of the resource; 

� More and more development means greater impact on the environment; and, 
� Current concerns about climate variability and climate change demand improved 

management of water resources to cope with more intense floods and droughts. 
 
Access to water is fundamental to human survival, health and productivity. But, there are 
many challenges related to ensuring the sustainability of people’s access to water for 
various purposes.  Many development projects have not viewed water within the 
environment as being an exhaustible supply and the approach has been mostly sectoral 
and non-integrated, causing many pressures on the limited resource. The results of this 
approach, together with external factors (most notably population increase and climate 
change), have produced situations in which the water source has either run out or is 
severely stressed. These situations include disasters such as pollution, the 
overexploitation of aquifers, the drying-up of springs, floods, and funds being wasted on 
many inappropriate projects. 
 

3. A Crisis of Governance 
While an understanding of water resources, their dynamics and limitations on abstraction 
is considered to be essential to permit the development of sustainable water management 
strategies, the problems of today and tomorrow are as much a consequence of poor 
governance as they are of absolute scarcity (see UN, 2006, Chapter 2 for details).  
 
Governance is both an outcome and a process, involving a variety of legitimate and 
authoritative actors. As an outcome it reflects settled social relations. If it is good, it 
suggests widespread – if not universal – social approval of its practices. Good governance 
can never reach an end point; as a process it depends on the reiteration of activities that 
deepen trust. 

With regard to water governance, a commonly accepted definition comes from the Global 
Water Partnership: ‘Water governance refers to the range of political, social, economic 
and administrative systems that are in place to develop and manage water resources, and 
the delivery of water services at different levels’ (Rogers and Hall, 2003). According to 
the authors of the UN World Water Development Report 2 (UN, 2006: 46, 47), water 
governance has four dimensions: a social dimension concerned with ‘equitable use’; an 
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economic dimension concerned with ‘efficient use’; an environmental dimension 
concerned with ‘sustainable use’; and, a political dimension concerned with ‘equal 
democratic opportunities’. Each of these dimensions is ‘anchored in governance systems 
across three levels: government, civil society and the private sector’. To realise ‘effective 
governance’, the UN Report proposes a checklist that includes the following:  

- participation;  
- transparency;  
- equity;  
- effectiveness and efficiency;  
- rule of law;  
- accountability;  
- coherency;  
- responsiveness;  
- integration; and,  
- ethical considerations.  

 

The absence of some or all of these practices is supposed to result in ‘bad’ or ‘poor’ 
governance, a simple definition of which is the inability and/or unwillingness to alter 
patterns of resource allocation, use and management despite clear evidence of resource 
degradation, uneconomic behaviour, and abiding poverty and social inequality (UN, 
2006: 49). 

4. Transboundary Water Governance 

Complicating the issue further is the fact that most of the planet’s people live within one 
of the estimated 276 river basins shared by two or more states. These basins cover more 
than 45% of the earth’s surface, and ‘of the 145 states occupying international river 
basins, almost two-thirds (92) have at least half of their national territory lying in an 
international basin, and more than one-third (50) have 80 percent or more of [their] 
national territory in an international basin’ (Conca, 2006). Given that sovereign states 
arrogate to themselves the right to develop resources located within their territory, and 
given that water is a fugitive (i.e. without respect for international political boundaries), 
as demands for water increase across communities, states and sectors, the likelihood of 
conflicts over water will increase. 

5. Integrated Water Resources Management 
 
Avoiding or minimizing the negative effects of physical and human-induced resource 
scarcity ‘will require institutional innovations that allow focusing simultaneously on the 
goals and trade-offs in food security, poverty reduction, and environmental sustainability’ 
(Molden et al., 2007: 62). Such a perspective has now crystallized in the concept 
Integrated Water Resources Management (IWRM). According to the UN (2006: 17), 
‘Humanity has embarked on a huge global ecological engineering project, with little or 
no preconception, or indeed full present knowledge, of the consequences .… In the water 
sector, securing reliable and safe water supplies for health and food, the needs of 
industrial and energy production processes, and the development of rights markets for 
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both land and water have hugely changed the natural order of many rivers worldwide’. 
We are now coming to grips with the enormity of the problems we have created for 
ourselves through the unselfconscious manipulation of nature for particular ends, and 
hence the need for change. With change comes challenge, and with challenge comes 
opportunity. For many scholars, policy-makers and activists, IWRM provides a solid 
framework for thinking systematically about a future in which water use is ecologically 
sustainable, socially equitable, and economically efficient. Many approaches to conflict 
resolution and negotiation regard IWRM as a primary goal, assuming that, through 
IWRM, mutual benefits will be realised. However, the evidence on the ground suggests 
that the pursuit of IWRM may itself be a contributor to disputes and conflicts within 
basins and across multiple users (Merrey, 2008). Nevertheless, the primary challenge is to 
turn the inevitable conflicts that will arise into productive, win-win, mutually beneficial 
outcomes, but sometimes choices have to be made. 
 

6. Facts About Water and Conflict/Cooperation 
 
To date, there are numerous global agreements/statements/conventions that are in place 
and also in the making, to address the issues of the prevailing or expected conflicts, one 
being the 1997 UN convention on the non-navigational uses of international water 
courses. Despite such cooperative models, what happens in reality is that more powerful 
actors unilaterally determine the ways in which the resource is allocated, used and 
managed. However, many opportunities for cooperation instead of conflict present 
themselves to those willing to look for them. For example:  

- Equitable sharing of water from a common source, 
- Sharing of data and expertise for flood forecasting,  
- Watershed management, and soil and water conservation to the benefit of the 

entire watershed, 
- New opportunities that may be created by institutionalising linkages and 

dependencies between individuals and groups within catchments and 
watersheds, 

- Hydro-power generation, 
- Cooperation in flood management, 
- Cooperation in navigation systems, 
- Establishment of rules for environmental flows that not only benefit nature but 

also people living off riverine ecosystems, 
- Leakage control to reduce water losses so that we may ‘do more with less’, 
- Cross-border pollution management, and 
- Cooperation in river training works. 

 

Indeed, the evidence shows that while there are many conflicts, there is much more 
cooperation on the use of surface waters of all kinds.  

6.1 Water Wars 

Animating much of the research conducted on transboundary waters over the last decade 
or so is the persistent sense that water will be ‘the oil of the future’ and that future wars 
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will be about water. The available data, however, suggest a more complex relationship 
between transboundary water and social stability. Gleick (2000) shows that water has 
been involved in conflict as: 

- a political or military tool, 
- a military target,  
- an object of terrorism,  
- part of a development dispute,  
- an object of control.  

 

In the first three cases, one cannot talk of a water war or a water conflict, since water is 
not the objective of the event but only a tool in it, or a victim of it. On the other hand, 
when water is part of a development dispute, or part of a larger dispute, and/or when it is 
an object of control, one can say that the resource is the object of the event and the event 
can consequently be considered a water dispute or conflict. 

Most of Gleick’s cases involved inter-state activity, although intra-state conflicts were 
sometimes reported. In no case was water the principal cause of two states going to war. 
Given the large proportion of the world’s population that resides in shared international 
river basins, this is not an insignificant finding: the opportunities for violent conflict are 
abundant, yet such instances are extremely rare. According to Wolf et al. (2005: 84), 
‘[N]o states have gone to war specifically over water resources since the city-states of 
Lagash and Umma fought each other in the Tigris-Euphrates Basin in 2500 BC. Instead, 
according to the UN Food and Agricultural Organization, more than 3,600 water treaties 
were signed from AD 805 to 1984’.  

In a recent summary of work conducted at Oregon State University, Wolf et al. (2005: 
84-85) highlight four key findings:  

1. ‘the incidence of acute conflict over international water resources is overwhelmed 
by the rate of cooperation’; 

2. ‘despite the fiery rhetoric of politicians … most actions taken over water are 
mild’; 

3. ‘there are more examples of cooperation than of conflict’; and,  
4. ‘despite the lack of violence, water acts as both an irritant and a unifier’.  

 

The authors state, ‘The historical record proves that international water disputes do get 
resolved, even among enemies, and even as conflicts erupt over other issues. Some of the 
world’s most vociferous enemies have negotiated water agreements or are in the process 
of doing so, and the institutions they have created often prove to be resilient, even when 
relations are strained’ (Wolf et al., 2005: 85). The authors put great stock in institutional 
capacity, arguing that it is the key to cooperation in situations of increasing scarcity. 
Allan (2003) argues that water has not been an object of conflict in the Middle East partly 
because the region’s chronic water deficit is compensated for through the importation of 
food – in essence, the region imports ‘virtual water’ contained in the manufacture of 
foodstuffs, allowing people in Middle Eastern countries to enjoy a standard of living 
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beyond their natural water barriers. So, there may be many other factors at play in either 
the onset or the absence of interstate violent conflict. Intuition (i.e. increasing populations 
+ finite water supply = conflict) is no substitute for empirical analysis. 

Alongside such analyses of inter-state behaviour over shared water resources are a 
number of studies and approaches that aim, through conceptual innovation, to assist 
decision-makers in reaching better informed decisions. Given that most international law 
has been negotiated about the quality and quantity of visible ‘blue’ freshwater resources, 
such as lakes, rivers, streams and wetlands, the world’s water experts have taken great 
pains to alter this narrow understanding of what water is, what its values are, and how it 
interrelates with other aspects of the ecosystems in which it is found (e.g. Falkenmark 
and Rockstrom, 2004; UN, 2006). In addition, there is a growing effort among scholars to 
explore (and possibly exploit) the cooperative potential of shared water resources. 
Practical programmes and hands-on resources on conflict resolution and transboundary 
water management are increasingly on offer (see below). 

7. Approaches to Conflict Management 
 
While conflict may be difficult, it is by no means only a destructive process. Conflicts 
often have positive functions, and may be key drivers of constructive change (Coser, 
1956). For example, prior to the formation of environmental protest groups, the dumping 
of raw sewerage into the world’s rivers was regarded as ‘normal practice’.  During the 
1960s and 1970s, many environmental groups opposed to this practice were regarded by 
governments and mainstream society as ‘extremists’ (Carter, 2007). Yet, their persistence 
through confrontational tactics eventually led to a change in the dominant value system. 
It is now nearly inconceivable that anyone living along a river regards treating it as a 
sewer an acceptable practice. Conflict also helps to define boundaries, clarify who and 
what belongs where, and helps to establish procedures for managing resource access, 
allocation, use and management (albeit not always in an equitable or sustainable fashion). 
Conflict often brings with it creative potential that helps social groups, organizations, 
communities and entire states to (re)define themselves, to change and adapt, and to 
innovate and create.  

However, conflict has a positive role to play if only we have the necessary skills to create 
the synergy for the well-being of all contending parties. There are many techniques, both 
formal and informal, to manage conflicts. The following are the most commonly known 
methods of conflict resolution. However, it must be said that conflict resolution is more 
art than science.  

7.1 Litigation 

The formal and ultimate mechanism for conflict resolution is taking recourse through the 
legal system of the country. In a legal proceeding, the parties to a dispute are heard by a 
court of law which decides upon the case on the basis of existing laws in force in the 
country. In many instances, this is the only way to resolve a conflict, but in many other 
cases, it may not be so.  For example:: 
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a) Many conflicts involve the use of a common resource over which no party has a 
clearly superior and exclusive legal claim; 

b) Legal rules sometimes prevent parties from bringing an action to court if they do 
not have some right that has been directly infringed upon; 

c) Legal rules may also prevent a party with a grievance from having access to the 
courts even to have its case heard;  

d) Narrow procedural and legal issues take precedence over policy issues, thereby 
failing to resolve the real differences between the contending parties; 

e) Parties represented by their attorneys usually focus on the past to place or deny 
blame, thereby damaging the relationship between the parties; 

f) Legal rules present judge and/or jury with a limited range of remedies. In most 
cases, the outcome is equivalent to a win-lose equation; 

g) While decisions are enforceable, the compliance rate is often low; 
h) Litigation processes are usually costly, complex and relatively long; 
i) Evidence that is required to support a case brought before the courts (e.g. a 

pollution event, an illegal abstraction of water) is often cumbersome and costly to 
collect, and, if available, its validity is frequently questioned on scientific 
grounds due to the inevitable uncertainties of the measurements; and, 

j)  Many conflicts are either transnational where international law is of limited 
utility, or are so local they are not anticipated by national law. 

 

7.2. Alternative Dispute Resolution (ADR) 

ADR developed in the West in the 1970s as an acceptable alternative to the dominant 
approach of litigation, with its focus on confrontation and ‘winner takes all’. We continue 
to use this term, ADR while recognizing that it, too, has become rather ‘mainstream’ over 
the last three or more decades. Today, truly alternative methods of conflict resolution are 
inspired by indigenous practices, such as forgiveness rituals , strategies for face-saving, 
reconciliation, re-establishing harmony– being forward looking (i.e. how, from now on, 
we can find a way of collaborating without fighting) rather than looking in the past (i.e. 
who was the culprit?, who is to blame?). Experiences outside the water world are 
relevant, such as the Truth and Reconciliation Commissions of Uganda and South Africa, 
including the latter’s emphasis on the importance of Ubuntu ("humans are humans 
through/because of other humans"); the role of traditional tribunals called gacaca in 
Rwanda after the genocide; and, the role of spirituality in social organizations across 
Africa (Ellis and ter Haar, 1998). Perhaps a key challenge for knowledge and capacity 
building, then, is for those of us trained in Western modes of ADR to develop capacities 
to operate with local vernaculars and approaches that may or may not be compatible with 
our own – largely secular – approaches to dispute resolution and conflict management.   

ADR covers a broad spectrum of approaches, from party-to-party engagement in 
negotiations as the most direct way to reach a mutually accepted resolution, to arbitration 
and adjudication at the other end, where an external party imposes a solution. ADR 
allows parties to speak for themselves, is future-oriented and avoids making judgements. 
It usually also clarifies or mends relationships, preserving them rather than breaking them 
(which is often the result of litigation). Parties to ADR shape their own settlement, 
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directly or indirectly, and they have access to the broadest range of remedies. In most 
cases, the outcome is equivalent to a win-win equation and although the decisions are not 
enforceable, the compliance rate can be quite high. This is because the parties to the 
decision feel ownership for the decision they made. An ADR process is usually less 
costly, less complex and much shorter than litigation. We shall have a quick review of 
those techniques. 

7.2.1. Negotiation 

Negotiation is a process in which the parties to the dispute meet to reach a mutually 
acceptable solution. There is no facilitation or mediation by a third party: each party 
represents its own interest. Representatives of interested parties are invited to participate 
in negotiations to agree on new rules governing issues such as industrial safety standards 
and environmental pollution from waste sites. 

7.2.2. Facilitation 

Facilitation is a process by which an impartial individual participates in the design and 
conduct of problem-solving meetings to help the parties jointly diagnose, create and 
implement jointly-owned solutions. This process is often used in situations involving 
multiple parties, issues and stakeholders, and where issues are unclear. Facilitators create 
the conditions in which everybody is able to speak freely, but they are not expected to 
volunteer their own ideas or participate actively in moving the parties towards agreement. 
Facilitation may be the first step in identifying a dispute resolution process. 

7.2.3. Mediation 

Mediation is a process of settling conflict in which an outside party oversees the 
negotiation between the two disputing parties. The parties choose an acceptable mediator 
to guide them in designing a process and reaching an agreement on mutually acceptable 
solutions. The mediator tries to create a safe environment for parties to share information, 
address underlying problems and vent emotions. It is more formal than facilitation and 
parties often share the costs of mediation. It is especially useful when the parties have 
reached an impasse. 

7.2.4. Arbitration 

Arbitration is usually used as a less formal alternative to litigation. It is a process in 
which a neutral outside party or panel meets with the parties in a dispute, hears 
presentations from each side and makes an award. Such a decision may be binding or not 
according to agreements reached between the parties prior to the formal commencement 
of hearings. The parties choose the arbitrator through consensus and may set the rules that 
govern the process. Arbitration is often used in the business world and in cases where 
parties desire a quick solution to their problems. 
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7.3 From Potential Conflict to Cooperation Potential: Consensus Building / 
Stakeholder Approach 
 

Stakeholder participation is key to sustainable resource use and management. Conflict 
resolution techniques are generally employed once a dispute has already arisen. However, 
anticipating and preventing the forms of future conflict is an important element of 
conflict resolution itself. In the context of a river basin, where disputes arise from time to 
time, it is useful to give a home to these issues through the creation of a setting where 
stakeholders can regularly meet and communicate with each other regarding interests, 
needs and positions. While there are no uniform methodologies for undertaking the 
process, the important thing is to create an enabling environment whereby the 
stakeholders are able to actively participate in the policy dialogues and subsequent 
planning and design processes. Among others, these may include the following steps: 

• Defining the problem rather than proposing solutions, 
• Focusing on interests, 
• Identifying various alternatives, 
• Separating the generation of alternatives from their evaluation, 
• Agreeing on principles or criteria to evaluate alternatives, 
• Documenting agreements to reduce the risk of later misunderstandings, 
• Agreeing on the process by which agreements can be revised and the process by 

which other types of disagreements might be solved, 
• Using the process to create agreement, 
• Creating a commitment to implementation by allowing the stakeholders specific 

roles in the execution of the agreed-upon action/program, 
• Reaching agreement over the content and procedures for joint monitoring of water 

quantity and water quality (which parameters, to be measured where, when, and 
how; who will have access to these data, etc.).  

 

7.4 Requirements for a successful resolution to conflict 

The techniques discussed above need to fulfill certain conditions for successful outcomes. 
Some of these are: 

7.4.1. Willingness to Participate 

The participants must be free to decide when to participate and when to withdraw from a 
conflict resolution process, should that be necessary. They should set the agenda and 
decide on the method to be followed in the process. It is sometimes not possible even to 
agree to discuss a problem if either of the parties hold a deeply entrenched position or 
system of values.. 

7.4.2. Opportunity for Mutual Gain 

Linked to the above condition is the requirement of opportunity for mutual gain. The key 
to success of conflict resolution is the probability that the contending parties will be 
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better off through cooperative action. If one or both believe that they can achieve a better 
outcome through unilateral action, they will not be willing to participate in the process. 

7.4.3. Opportunity for Participation 

For successful conflict resolution, all interested parties must have the opportunity to 
participate in the process. Exclusion of an interested party is not only unfair but also risky 
for the reason that that party may obstruct the implementation of the outcome by legal or 
extra-legal means. 

7.4.4. Identification of Interests 

It is important, in working toward consensus, to identify interests rather than positions. 
Conflicting parties often engage in positional bargaining without listening to or 
appreciating the underlying interests of the other parties. This is the classic ‘dam: no 
dam’ oppositional position. This creates confrontation and a barrier to consensus. A 
strategy of mutual gain is often impossible to identify, if we limit ourselves to consider 
only water in only this river. If we include resources other than water, and/or we consider 
also the water resources in other (adjacent) rivers or basins, then it is easier to identify 
options of mutual gain (cf. Sadoff and Grey, 2002). 

7.4.5. Developing Options 

An important part of a conflict resolution process is the neutral development of possible 
solutions and options. An impartial third party can be a great asset to the process as it can 
put forward ideas and suggestions from a neutral perspective. 

7.4.6. Carrying out an Agreement 

Not only must the issue be capable of resolution through the participatory process, but the 
parties themselves must also be capable of entering into and carrying out an agreement, 
i.e. enacting the decisions they have mutually agreed upon. 

 
8. Resources available for in-building cooperation 

 
Presently, there are several training networks operating in regional or global settings, 
most being linked to one another. For example, Cap-Net (capacity building network for 
IWRM) has launched a global network of actors interested in IWRM. Many of these 
regional networks have been developing their own capacity to train stakeholders in 
conflict resolution and negotiation for IWRM. UNESCO has also created within its PCCP 
(from potential conflict to cooperation potential) initiative, a web-centred conflict 
resolution database and management system. Cap-Net has relied a great deal on the 
materials developed by the UNESCO PCCP programme. Many universities and think-
tanks have also established IWRM and/or conflict resolution training programmes. 
 
As resources are freely available on the Internet, most of those programmes borrow from 
each other, openly acknowledging their debts of gratitude along the way. Understandably, 
the various training programmes are similar in form and content, varying mainly in the 
application of the local case study to the programme. 
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9. What works in practice 

 
9.1 Participatory methodology 

In our experience, training-of-trainers sessions are most successful when those around the 
table to be ‘trained’ are actively involved, in a sense being mobilized to train themselves. 
Often, actors have much experience and a wealth of information – what they usually lack 
is a structure through which to channel their knowledge. How to think about an issue, and 
how to put those thoughts into action should be the centre of any training exercise. A 
complementary factor is deliberately soliciting participation across disciplines, sectors, 
ages, sexes and genders. In our experience, mutual learning and appreciation of each 
participant’s unique perspective is both a key learning point and a trust-building exercise.  
 

9.2 Knowledge dissemination and Information sharing 

At the heart of water conflicts is knowledge and information. The two are not the same 
thing. With regard to ‘knowledge’, people have been trained to think – or not think – 
about water in many different ways: for example, as the central driver of an ecosystem, or 
as the central driver of an industrial economy. Such very different ways of knowing water 
make it very difficult to find common ground when and where disputes arise. A related 
but different issue concerns information and the parties’ willingness or unwillingness to 
share information. Successful training, therefore, involves joining the sharing of relevant 
information about water resources that is drawn from across scientific disciplines and the 
water users. New ways of understanding the resource itself  (e.g. ‘virtual water’, ‘green 
water’) can have revolutionary impacts on how water managers think about the 
availability of the resource. New data sources and technologies, such as information 
derived from satellite images that are in principle accessible to any actor, also provide 
new opportunities for trust building. As withholding information has become a less 
effective strategy, openly showing a willingness to share data builds trust. 

 
9.3 Simulations/Modeling 

There are numerous decision-support tools (DSTs) available for mapping and modeling 
water and related resources. Visual representations of the state of a resource and its many 
possible future states, depending on decisions made, help dispel commonly held myths, 
prejudices or assumptions about either the resource, its future, or its users. 

 
9.4 Games/role playing 

Assisting stakeholders to ‘walk a mile in each other’s shoes’ is cliché, but also a central 
strategy in ADR. There are several simple games that have been devised so that actors 
can inhabit each other’s geographic, socio-economic, political, or hydrological roles and 
experiences. Such activities are assumed to assist decision-makers beyond their staked-
out positions toward the articulation of possibly mutually agreed-upon interests.  
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Other games have also been designed in a way that allows a party to watch another one 
playing its role. Trainees from a country / river basin being discussed in a role play learn 
a lot while observing how trainees from another country (not concerned with the basin at 
stake) discuss issues concerning their own basin. This arrangement is used to establish a 
kind of detachment and creates situations in which participants can witness how outsiders 
may view the management of their basin objectively without having any cultural, 
religious, political or historical prejudice.  

9.5 Skits 

Negotiations and/or conflicts over water are beset by numerous difficulties: social, 
cultural, political, economic. Short, participatory dramatizations (i.e. ‘skits’) illustrating 
these various barriers to successful negotiation are both fun and effective. They need not 
be ‘water specific’, but can be drawn from any real-life setting where negotiation is 
hampered by, for example, an inability to communicate effectively, or where geography 
and/or political power enables one actor to withhold information, or to foot-drag their 
way toward dispute resolution.  

9.6 Local Case Studies 

An extremely valuable and effective element of conflict resolution training is the local 
case study. Indeed, involving the various stakeholders in the case study during the overall 
training is also useful, although it is rare to get a full commitment by all stakeholders to 
participate openly over the entire course of the workshop. 

10. Translating workshop experience into real-world settings 
 

10.1 Who is being trained? 
 
Short, focused training activities are legion across the ‘water world’. Three- and five-day 
or two-week training sessions are available through a wide array of international actors, 
be they universities, governments, (I)NGOs, or multi-actor networks such as GWP. 
Oftentimes, where government is concerned, those being trained are overwhelmingly 
junior civil servants with little decision-making power. One wonders if these many 
training sessions are actually reaching those with ultimate authority. In their absence, we, 
as trainers, often comfort ourselves with the idea that, over time, we are creating a culture 
of IWRM- and ADR-trained actors who will inevitably influence the way decisions will 
be made in future.  
 

10.2 Willingness to cooperate 
 
Training for conflict management is anticipatory: it draws on past experience to help 
prepare stakeholders for situations that are likely to arise in the future. Rarely do such 
activities become part of resource management’s standard operating procedures. So, 
when a conflict or dispute does flare up, it is not clear that parties have internalized all or 
any of their training. What is evident, however, is that where there is clear willingness to 
cooperate, ADR is an effective tool for arriving at mutually beneficial outcomes.  
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10.3 The role of (international) law: ADR versus mediation/arbitration versus power 
politics 

 
Much ADR activity assumes a set of circumstances that rarely inhere in the 21st century 
real world. ADR is most easily applied on a limited geographic scale, where users are 
limited, uses are not complex and there is a common culture in place. So, cooperation 
along streams and (ephemeral) rivers in rural, low consumption world settings are most 
amenable to ADR methods. However, most of the world’s water resources lie in highly 
complex settings with many actors, many competing uses, and different languages and 
cultures. Power is also unequally distributed throughout these settings. At the national 
level in mature capitalist, democratic societies, dispute resolution relies heavily on law 
and legal precedent. ADR is not commonly used; rather, disputes are usually settled by 
lawyers in or out of court through processes of either mediation or arbitration. These 
outcomes, far from being mutually beneficial, are primarily winner-take-all. Mutual 
respect for the law is the glue that holds the system together. 
 
In Third World settings, the ‘law’ is often arbitrarily devised and imposed. There are 
limited avenues for popular participation in dispute resolution, especially where socio-
economic inequalities are pronounced. Dispute resolution is largely limited to inter-elite 
dialogue that tends more toward power politics than even respect for (international) law. 
Given water’s central role in economic development and the creation of socio-economic 
opportunity, where cooperation does occur is often among elites in service of their 
mutually identified interests (e.g. through infrastructure development). Does ADR have a 
place here? It is hard to say. We continue to train actors in the art of ADR in the hope that 
a commonly held culture of cooperation can be fostered. A culture whereby parties stand 
next to each other to address a difficulty and solve a problem, rather than across the table 
from each other. The evidence, to the contrary, is that most river basins are treated as the 
site of power politics, and leaders will use ADR if and only if they have no recourse to 
more winner-take-all scenarios. Are we therefore training people correctly? Should we 
not try to focus on squeezing mutual benefit out of power political settings? Or is this 
simply not possible?  
 

10.4  Knowledge of options and the presence of political will 

Despite what we have just said in 10.3 above, based on our experience, it is clearly 
important that decision-makers, or their advisers (if the trainers manage to reach the right 
level of civil servants), know that ADR techniques exist. Even though they would not be 
able to apply them after a 2-day course, they would know that such techniques exist and 
they can call for resource people to support them. This is the role of PCCP: to train the 
civil servants and let them know these techniques exist, and give them access to a 
network of resource people who can support them should the need arise.  

A related point is that if there is a political will to solve a problem, it gets solved, 
irrespective of the setting (e.g. complex, large scale or small scale with a limited number 
of users). Thus, what really makes the difference is the political will to solve the conflict, 
or the lack of that will. When there are ADR techniques available, a positive-sum 
outcome is more likely. 
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11. Conclusion 

 
In this paper we have reviewed the state of thinking about water and conflict/cooperation. 
We have highlighted the various approaches to conflict management/resolution and have 
articulated what we believe to be effective teaching tools for water managers who will 
face or are facing conflict now and in the future. We have also highlighted several 
caveats regarding the recurrent focus on ADR as the chosen method of water conflict 
management. This should perhaps be regarded as the ideal-typical form of conflict 
management, and we should investigate further the ways and means of resolving conflicts 
and/or unsustainable and inequitable resource-use practices in settings in which 
stakeholders are more inclined toward litigation (at the national level) and/or power 
politics (especially at the international level). Our feeling is that creating and maintaining 
open channels for dialogue (such as between North and South Korea on the Han River) in 
politically fraught settings is as important as actively promoting the de-escalation of 
negative, winner-take-all behaviours.  
 
It is also our feeling that in addition to the promotion of ADR techniques, those engaged 
in conflict management should also learn from their specific setting. As highlighted 
above, there may be truly alternative and relevant approaches to conflict management 
specific to a particular cultural and socio-political setting unknown to outside facilitators. 
 
Lastly, it is our belief that cooperation on water may have a positive spinoff to the 
governance of other sectors of a society. This is because water is widely considered to be 
‘special’ and acknowledged as vital in all societies and cultures (Savenije, 2002).  

This ‘specialness’ is documented as far back as the Roman Empire (1000 BC – AD 500), 
where fresh water was classified as res omnium communes - things belonging to each and 
every one - in terms of the ius gentium (law of all people) and ius naturale (natural law). 
No living creature (including all non-human forms of life) could be deprived of its right 
to use water, just as the case was with the sea and the air. In accordance with the 
principles of justice and equity of natural law, no one who was in need of water could be 
deterred from utilising it, as long as such use did not limit the equivalent right-of-use of 
others. Such an approach remains embedded today in communal law throughout much of 
the global south (Uys, 1996). 
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Chapter 7 
Capacity Change and Performance 
Insights and Implications for Development 
Cooperation 
European Centre for Development Policy Management  (ECDPM)1 

 
 

Abstract 

The European Centre for Development Policy Management (ECDPM) recently 
published the final report of a five-year research programme on capacity, change and 
performancea. This research provides fresh perspectives on the topic of capacity and 
its development. It does so by highlighting endogenous perspectives: how capacity 
develops from within, rather than focusing on what outsiders do to induce it. The 
research also embraces ideas on capacity development drawn from the literature 
outside the context of development cooperation.  Although the research draws 
implications for international development cooperation, it does not specifically 
examine donor agency experiences in capacity development, or related issues of aid 
management and effectiveness.  
The final report, which this chapter is based on, provides a comprehensive analysis of 
the findings and conclusions of the research programme.  In total, 16 case studiesb  
were prepared that embrace a wide spectrum of capacity situations covering different 
sectors, objectives, geographic locations and organisational histories, from churches 
in Papua New Guinea to a tax office in Rwanda to nationwide networks in Brazil. The 
case studies are complemented by seven thematic papers and five workshop reports.c  

The final report is written for people interested and involved in capacity development 
work. It offers insights as much for managers and staff of public sector and civil 
society organisations as it does for external agencies, either those providing capacity 
development services to local organisations or donors that finance capacity 
development work. This chapter highlights key findings and conclusions of the final 
report and presents implications for external agencies engaged in capacity 
development in the context of international development cooperation.  It contains a 
bibliography listing the publications produced in the context of this study. 
 

 

                                                 
1 The European Centre for Development Policy Management (ECDPM) works to improve policy between Europe 
and its partners in Africa, the Caribbean and the Pacific. The brief from which this chapter was taken was prepared 
with inputs from: Tony Land, Niels Keijzer, Anje Kruiter, Volker Hauck, Heather Baser and Peter Morgan. All the 
authors are mentioned in the list of resources, produced for this initiative, at the end of the Chapter. This chapter 
has been reproduced from an ECDPM Brief with permission. 
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1. Context and contribution 
 
There has been an upsurge of interest in capacity development over recent years. The 
2005 Paris Declaration on Aid Effectiveness recognised the centrality of core-state 
capabilities to the effective management of domestic and international resources for 
development. The Accra Agenda for Action (AAA) endorsed in Accra at the HLF in 
September 2008d has further raised the profile of capacity development as a 
fundamental ingredient of development effectiveness. An increasing number of 
studies and papers have been produced on the topic, including the DAC’s 2006 “The 
Challenge of CapacityDevelopment - Working Towards Good Practice”.e This 
document distinguishes capacity as an outcome, capacity development as a process, 
and support for capacity development as the contribution that external actors can 
make to country processes. 

ECDPM’s research offers insights on this three-way distinction. It takes the position 
that if the creation of capable country systems, organisations and individuals is a 
fundamental objective of development cooperation, then donors and their colleagues 
in developing countries need to better understand how capacity emerges and how it is 
sustained. This is all the more important given the mixed record of achievement of 
development cooperation in supporting the development of sustainable capacity. 
 
 
2.  Complexity and uncertainty. The contribution of systems thinking  
 

The balance of issues in development cooperation is shifting against predictability and 
control towards complexity and uncertainty. Capacity development itself has shifted 
from a focus on implementing discrete projects aimed at skills enhancement or 
organisational strengthening, to addressing much broader societal and systemic 
challenges of building modern states in sometimes highly contested environments 
characterised by uncertainty and insecurity. 
 
Formal planning models and technocratic approaches in such circumstances are not 
necessarily appropriate.  More experimental and incremental approaches are required. 
Against this background, the concept of complex adaptive systems thinking can be 
helpful.f  

While by no means a panacea, this can help to see the deeper patterns of behaviour 
and relationships that lie beneath individual events and actions. Because it puts less 
faith in planning and intentionality, it implies looking differently at causation, 
attribution and result chains. It also encourages people to think more creatively about 
disorder, uncertainty and unpredictability, and about the processes through which 
capacity develops.  
 
 
3. Capacity development.  A fundamental development challenge  
 

The study contends that finding ways to develop and sustain capacity is a fundamental 
development challenge to which country partners and external agencies need to give 
greater attention. Effective systems, such as institutions and organisations, need to be 
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seen as crucial elements of the development challenge. This is because they house the 
collective ingenuity and skills that countries need to survive and prosper. 

Recognising capacity as more than a means to an end, but as a legitimate end in itself, 
is thus fundamental to any serious effort to improve the understanding and practice of 
capacity development. Such a perspective brings into question the deeper purposes of 
development cooperation. Are substantive gains such as those in health, education, 
agriculture, environmental protection the only true results of development? Or is the 
ability of a country to choose and implement its own development path – its basic 
capacity – also a development result?  
 
 
4. Insights on capacity  
 

Poor performance is often attributed to a lack of capacity. Probing to understand 
which capacity is lacking often leads to identification of resource shortfalls such as 
too few staff or the wrong skills, lack of equipment and infrastructure, out-dated 
systems, and inappropriate incentives. 

The ECDPM study proposes a complementary lens for exploring organisational or 
system capacity. It encourages stakeholders to look beyond the formal capacities to 
deliver development results (such as technical and managerial competencies) and to 
identify other factors that drive organisational and system behaviour.  

It identifies five core capabilities (see Box 1) which enable an organisation or system 
to perform and survive. All are necessary, yet none is sufficient by itself. A key 
challenge, therefore, is for an organisation to balance and integrate these five core 
capabilities.  
 
Implications: Exploring capacity through this lens can help stakeholders diagnose capacity strengths 
and weaknesses, monitor capacity change over time and thus contribute to organisational learning. It 
can also be used to gauge the contribution of external support. 
 
 
5. Insights into capacity development  
 

The final report highlights the many ways that organisations and systems go about 
developing capacity. It concludes that there are no blueprints for capacity 
development and that the process tends to be more complex, nuanced and 
unpredictable than is sometimes assumed. On the basis of the case studies, it identifies 
some generic characteristics of capacity development processes, which carry 
implications for the way external agencies go about supporting capacity development. 
 
 
 

Box 1: Five core capabilitiesg   

1. to commit and engage: volition, empowerment, motivation, attitude, confidence 
2. to carry out technical, service delivery & logistical tasks: core functions 
directed at the implementation of mandated goals 
3. to relate and attract resources & support: 
manage relationships, mobilise resources, network, build legitimacy, protect 
space 
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4. to adapt and self-renew: learning, strategising, adapting, repositioning, and 
managing change 
5. to balance coherence and diversity: encourage innovation and stability, control 
fragmentation, manage complexity, balance capability mix 

 
 
5.1 Voluntary collective action  
 

Crucial to capacity development is the collective energy, motivation and commitment 
of stakeholders to engage in a process of change. Voluntary collective action arises 
from leadership as well as from the ability of groups to be motivated and driven by 
leaders. 

There is, however, a diversity of leadership styles that can influence collective action, 
the appropriateness of which varies according to the organisational context. Whilst in 
some situations leadership may be associated with a heroic, dominating and 
charismatic individual, in others it may be associated with a more facilitating and 
distributive style of leading.  
 
Implication: External interveners can only facilitate capacity development indirectly by providing 
access to new resources, ideas, connections and opportunities.  While they can support and nurture 
different styles of local leadership, they cannot substitute for it, nor drive the process. 
 
5.2 Ownership – An illusive property  
 

It follows that ownership is key to building and sustaining capacity. It is a function of 
both the willingness and ability of stakeholders to engage in and lead change. But 
ownership can be elusive, ebbing and flowing over the life of any intervention. 
Ownership can exist at the highest levels of an organisation (where negotiations and 
planning takes place) but may be absent lower down, and vice-versa.  
 

Box 2: Commitment and ownership: the SISDUK programme, Indonesia  
 
The SISDUK programme in Indonesia, which sought to empower communities to 
plan and implement their own projects, contended with a variety of commitments 
during the course of the programme. Policy makers and bureaucrats in Jakarta 
wanted fast-disbursing and widely spread programmes that would generate visible 
benefits in the short term. Provincial technocrats wanted to manage the 
programme using tested planning and budgeting techniques. Village heads wanted 
direct control over programme budgets. Community participants and programme 
fieldworkers who understood the system best ended up having the least power. 

 
 

Interests can change and supporters at the outset may become detractors later on. 
Those who have the ability to exercise their ownership may not share the same 
interests and objectives as other stakeholders with less voice (see Box 2). In 
politically unstable environments, ownership can quickly shift as alliances and 
allegiances form and reform.  
 
Implication: External partners need to be aware of the formal and informal processes that can shape 
and modify patterns of ownership over time. This implies having a good understanding of the local 
context and of stakeholder interests and influence, and staying engaged. 
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The ‘aid relationship’ has a built-in tendency to undermine ownership. Imbalances in 
resources, power and knowledge can give a feeling of mastery to the helper and 
dependence to the helped. It can confer ‘expert’ status on the helper that may be 
justified in terms of technical knowledge but is usually unwarranted in terms of 
process skills or country knowledge. It is likely to focus attention on gaps and 
weaknesses that can further add to the feelings of dependence and disempowerment of 
country actors. External initiatives quickly become “owned” by development 
agencies.  
 
Implication: The way development initiatives are identified and formulated is critical. Creating space 
and opportunity for local priorities to be expressed, and ensuring country leadership in 
conceptualisation and design, is fundamental. So, too, is ensuring that the roles and responsibilities of 
local partners throughout implementation is made explicit. 
 
 
5.3 Many tacit models – few explicit strategies  
 

Everyone, be they analysts or practitioners, has some sort of tacit mental model of 
capacity and how it develops. These are based on certain principles and assumptions 
about what makes people and systems be effective, or what capacity issues matter 
more than others. 

Few, however, operate on the basis of an explicit strategy of change which is then 
tracked systematically. Too often, a shared vision is assumed and remains implicit. 
This makes it difficult to align approaches among stakeholders and can easily lead to 
difficulties and disagreements during implementation.  
 
Implication: External partners need to have an open discussion with their country partners about 
capacity development in order to understand underlying assumptions, and as a basis for crafting a 
shared strategy for change. 
 
 
5.4 Diagnosis and entry points 
 

Assessing capacity through some kind of diagnostic process can help participants 
arrive at a shared understanding of their capacity challenge, agree on aspects of 
capacity that need attention and take account of factors that may promote or inhibit 
change. Such insights provide a basis upon which an intervention strategy can be 
conceived, including the identification of appropriate entry points.  

In practice, a combination of entry points may be needed. These might include: 
organisational development work, adjusting internal and external incentives, 
promoting knowledge and understanding, tackling underlying organisational values 
and meaning, and adapting formal and informal structures and systems (see Box 3). 
 
Implication: The five capabilities discussed earlier offer a lens to explore organisation and system 
capacity, to diagnose strengths and weaknesses and to monitor change over time. It can help broaden 
perspectives on the relationship between capacity and performance by highlighting some of the 
informal and intangible aspects of capacity that can influence behaviour and motivation. 
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Box 3: The Influence of the informal 

In some instances, there is an informal structure or ‘shadow’ system that has its 
own pattern of relationships, access to power and information flows. This informal 
structure can be the main repository of capacity, with the formal being in place for 
symbolic rather than operational reasons. In many cases, informal structures, both 
inside and outside the formal system, are intertwined with the formal system in 
ways that both support and hinder capacity development. An example is the 
influence of Wontoks –clan-based affiliations - on modern politics and governance 
in Papua New Guinea. 

 
 
 
5.5 To plan or not to plan?  
 

Good design does not imply having to have a fully worked out implementation 
strategy. Indeed in some situations, this can be counter-productive. The research 
distinguishes three forms of strategy: 
 

Planned approaches: Planned approaches tend to rely on prediction, goal setting, 
hierarchical structures and a top-down strategy. These can have a genuine advantage 
in situations where tasks are clear, in terms of ends and means, and in situations that 
respond to a disciplined, systematic approach. Such approaches also help to reduce 
confusion in the early stages, so that participants feel more comfortable. They also 
allow for coordinated action.  
 
Incremental approaches: These emphasize learning and adjustment and tend to work 
better in situations of greater uncertainty and rapid change, where stakeholders are 
less able to predict their capacity and performance needs, or when the constraints or 
the degree of commitment are not fully understood.   

Under these circumstances, strategies can still include objectives and milestones, but 
they function more as guidelines than as fixed targets.  Using adjustments and small 
interventions, stakeholders are able to seek out opportunities, try different changes, 
move as the context allows, and try to learn what might work under different 
conditions.  
 
Emergent Approaches: These work where the driving forces for change are 
relationships, interactions and the system’s energy. Capacity emerges out of multiple 
interdependencies and causal connections operating within the system. Capacity is 
partly about functional expertise, but also about system cohesion and energy. It is 
frequently a messy process and works best in complex situations. It needs space and 
freedom to explore the best way forward (see Box 4). 
 

Box 4: The emergence of capacity: two networks in Brazil 

The process of emergence can be seen at work in the COEP and Observatório 
cases in Brazil. 
They were first energised by the pursuit of key values to do with democratisation 
and social justice. They grew organically through informal connections and 
relationships. They refused to set clear objectives at the outset. A direction and an 
identity emerged over time. Facilitation, connection and stimulation worked better 
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than the traditional directive management. There was no attempt to develop formal 
hierarchies at the outset. They experimented throughout the network with small 
projects and interventions. There was a constant exchange of experiences, 
information and knowledge. They spun off many working groups, informal 
communities and associations. Collective networking capabilities emerged through 
linking and connecting capabilities at the individual and organisational levels. 

 

Implication: Few capacity development strategies work well in all cases. There is no ‘code’ or recipe 
for effective capacity development. Partners need to think carefully about the appropriateness of 
different strategic approaches as stakeholders become more aware of the nature of their capacity 
challenge, the demands of stakeholders, and the dynamics of their own organisation or system. Often 
customised approaches work best - in particular for highly specific jobs.  
 
 
5.6 Beyond ‘machine building’  
 
Capacity development is often thought of in terms of ‘machine building’ – the bolting 
on of different parts to form a whole. While elements of capacity can be supplied in 
this way, other less tangible elements such as ownership, identity, legitimacy and 
values cannot (see Boxes 5 and 6). Because capacity development has to take account 
of politics and power relations, the process is also as much about negotiation and 
accommodation as it is about the supply of resources and tangible assets.  
 
Implications: External partners seeking to support endogenous capacity development processes need to 
expand their tool box so as to be able to tackle more political and less tangible aspects of change.  They 
need to be able to identify the factors that can stimulate or inhibit capacity development, which will 
differ from one context to another and which will evolve over time. 
 

Box 5: Legitimacy – an element of capacity? 

What are the connections between legitimacy and capacity? 
• The legitimacy issue suggests that capacity is as much conferred from an 
organisation’s stakeholders as it is developed internally. 

• Stakeholders – clients, peers and oversight organisations – develop their views on 
the legitimacy of an organisation based on how well it performs in terms of its 
core capabilities, especially its commitment or motivation; its ability to carry out 
tasks, particularly delivery of services; its relationships; and, its adaptability and, 
hence, its ability to survive.  

• The need for legitimacy encourages actors to earn support and approval from other 
groups in society. 
 
 
 

Box 6: The importance of identity and confidence 

Capacity frequently emerges out of a technocratic combination of functional skills, 
assets and resources, and mandate. But in many cases, intangibles such as identity 
and confidence assume major importance. In ESDU, ENACT, IUCN in Asia, the 
Rwanda Revenue Authority, the COEP and Observatório networks in Brazil, the 
PSRP in Tanzania and CTPL Moscow, the participants worked, both directly and 
indirectly, to foster a collective identity that could be recognised both internally 
and externally. Coupled with this sense of identity was the growth in confidence 



Capacity Development for Improved Water Management 
 

 128 

and mastery, which led participants to develop a belief in their ability to make a 
special contribution to those with whom they worked. This belief, in turn, 
generated feelings of loyalty and pride that deepened the emotional and 
psychological relationships underlying the capacity, and expanded the range of 
activities that people thought they could attempt. 

 
 
5.7 Balancing operating space and accountability 
 

The term ‘operating space’ refers to a protected area within which organisational 
actors can make decisions, experiment, and establish an identity. Such a space can be 
physical, organisational, financial, institutional, intellectual, psychological or political. 
Operating space can be critical for capacity development for two reasons: 

• it creates the conditions that allow a psychological sense of ownership to take hold. 
Without the freedom to move and decide, actors soon lose motivation and 
engagement.  
• it allows the key processes of capacity development to evolve, especially at the 
middle and lower levels of the system. 
 
The notion of operating space suggests that capacity is more likely to develop where 
organisational actors are given sufficient space to shape their own destiny. Thus, some 
degree of detachment can, in fact, benefit capacity development. 

Space can be obtained in different ways. An organisation or a programme could be 
positioned outside the main political battleground in order not to attract attention or 
predatory behaviour. Its existence could be protected by law, custom or legitimacy 
(see Box 7). History could endow a system with a sense of identity and independent 
purpose. Powerful protectors, including development agencies, could buffer it from 
intrusion.  

Nimble and politically-astute actors could benefit from chaotic contexts because these 
can contain niches, spaces and possible relationships that were impossible to find and 
exploit in older, more formal and ordered systems, such as those in many high-income 
countries. 
 

Box 7: Space and the Rwanda Revenue Authority (RRA) 

Although the RRA is a public organisation created by an act of parliament, its 
agency status has freed it from some of the normal constraints imposed by public 
service rules and regulations and enabled it to manage its own affairs at arms 
length from political authority. Agency status offered a ‘space’ within which the 
RRA could chart its own growth and establish its identity, while at the same time 
shielding it from an otherwise harsh external environment. The importance of this 
protected space cannot be underestimated. 

• It offered the RRA a new lease on life, making a clean break with the past and 
allowing it to cultivate a new organisational culture based on values of integrity, 
accountability and performance, and to generate internal ownership and identity. 
• It allowed the organisation to put in place a human resource management system 
that has attracted, developed and retained capable and committed personnel.  
• It helped shield it from political interference in management, personnel and 
resource allocation decisions, while helping to sever any pre-existing patronage 
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relations.  
• It allowed it to craft its own change strategy. 
 

At the same time, it did not sever the organisation’s accountability to its political 
masters. In this sense, the space enjoyed had to be earned. Safeguarding space, 
therefore, represented a further incentive to perform. 

 

This perspective contrasts with the view that sees capacity development contingent on 
the relationships that exist between an organisation/system supplying goods and 
services and its constituency(ies) that place(s) demands on it to perform. Ideally, the 
relationship is one in which a self-reinforcing cycle is created in which demand and 
supply react in a positive way to create a virtuous cycle of increasing capacity. Over 
time, a pattern of reinforcing demand and supply ratchet the relationship and the 
organisation up to new levels of performance and legitimacy. 

Creating and maintaining spaces, therefore, requires a complex and delicate balance.  
Too little space can lead to the withering of innovation, energy and commitment. Too 
much space can be equally damaging. People and organisations lose a sense of 
accountability and responsiveness. They become isolated and cut off from other 
sources of energy and collaboration. 
 
Implication: External development partners need to read situations carefully to ensure that any support 
provided contributes appropriately to creating spaces for experimentation, learning and protection 
while also ensuring that mechanisms of local accountability are reinforced. 
 
 
5.8 The potential of small interventions  – Big is not always better  
 

An emphasis on small interventions may seem counter-intuitive at a time when large-
scale impacts are wanted and needed and where emphasis is increasingly placed on 
comprehensive, holistic, integrated approaches.h  

Lessons from the research point to the fact that smaller, more manageable 
interventions can have a better chance of success in the short term, and can even lead 
to bigger capacity gains in the medium and long term. Small interventions can be 
appropriate when absorptive capacity is weak and demand uncertain. In particular, 
small interventions can deal directly with what is perhaps the biggest constraint on 
capacity development – the implementation gap.  

Many country organisations simply do not have the capacity to take on complex 
programmes, even if they have the drive and the commitment. Implementing smaller 
interventions allows them to build skills and craft their own capacity development 
strategy. 

Small interventions can also more easily target pockets of country commitment. The 
in-close, high-involvement, high-energy process nature of small interventions makes 
it easier for country participants to build confidence and awareness. 
 
Implication: Development and country partners need to strike the right balance in combining large-
scale comprehensive approaches and smaller-scale niche interventions. A key challenge is to identify 
complementarities between the two approaches and ensure that field experiences support national 
processes, and vice versa. 
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5.9 Stay the course – but invest in quick wins 
 

At the heart of the ‘time’ issue lies one of the most difficult of capacity challenges, 
that of combining short-term responsiveness, usually in the form of some sort of 
change in performance or technical capabilities, with the ability to focus over the long 
term on the development of more complex capabilities such as slow, incremental, 
collective learning. 
 
The long-term approach, no matter how appropriate in terms of the evolution of 
capacity development, has to face the hard reality of donor impatience and loss of 
internal legitimacy.  
 
In an era of ‘demanding’ and ‘proving’ results, most long-term efforts have little 
chance of surviving without facing the need to demonstrate just what has been gained 
for the money expended. The research thus shows the opposite of the long term, i.e. 
the need for speed and urgency in the short term. Windows of opportunity open 
briefly and create the space for capacity entrepreneurs to act. The challenge, 
particularly for organisations in the public sector, is to sustain both processes over a 
long period in a context of shifting political trends and bureaucratic dynamics. 
 
Implication: A balance needs to be struck between seeking opportunities for quick wins and keeping an 
eye on the long-term. Quick wins can be an effective way of convincing stakeholders that investing in 
capacity development is worth their while. 
 
 
5.10 Tailor M&E for capacity development 
 

Much attention is being given to the need to improve ways of monitoring and 
evaluating (M&E) capacity and its development. While many existing M&E 
approaches that are linked to results-based management (RBM) work well where 
tangible outputs and outcomes are being measured, they are less suited to making 
judgements about less tangible and predictable aspects of organisational or system 
change. 

Both organisational stakeholders - for whom the monitoring of capacity can contribute 
to organisational learning - and external partners - who are interested in gauging the 
effectiveness of their support - need tools and methods that can explore the different 
dimensions of capacity and change. 

Participatory approaches, including forms of self-assessment, such as the five 
capabilities framework discussed earlier, can contribute to organisational learning. 
Methodologies, such as Outcome Mapping (that focus on the impact of change 
processes on individual and organisational behaviour, actions and relationships), or 
the Most Significant Change technique (which involves the collection of stories about 
significant changes in capacity as perceived by stakeholders), may be appropriate in 
this context. 

Yet, in other situations, it may be appropriate to conduct a more formal and 
independent assessment that is peer-based and benchmarked against recognised 
standards (e.g. for central bank or auditor general operations).    

Usually, a combination of qualitative and quantitative indicators is needed to capture 
the different dimensions of capacity, including factors in the environment that 
facilitate or inhibit change. Indicators need to be accepted and understood by all 
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stakeholders concerned, so that the process of analysis and conclusions reached are 
fully owned and can feed into learning and action processes.   
 
Implication: Development partners need to think carefully about the appropriateness of any M&E 
system for capacity development. Consideration must be given to both organisational learning and 
external accountability requirements. M&E Systems should be able to capture both tangible and 
intangible aspects of capacity. They also have to take account of process as well as product outcomes. 
Yet, in the process, systems should to be kept simple in order to avoid burdening organisations with 
complex and time-consuming demands that may lose support.  
 
 

6. Effective support for capacity development  
 

Building on the implications that have been listed throughout this chapter, this final 
section suggests some additional actions that development partners can take to 
improve the effectiveness of their capacity development support. 
 

• Pay more attention to unleashing the potential for capacity development. This 
potential is present in all situations in all countries. But participants need to focus 
more on finding, inducing, igniting, and unleashing endogenous human energy 
and commitment. This means paying less attention to gaps, and more on strengths.  

• According to a strength-based theory of action, the deeper capacity of human 
systems comes not from fixing things and solving problems, but from affirmation, 
from tapping into sources of commitment and imagination.  

• Encourage effective leadership to help groups to work together. At the core of 
effective capacity development is endogenous energy, motivation, commitment 
and persistence. These add up to more than a vague notion of country ownership 
and they imply more than conventional ‘leadership’. They require a process of 
encouraging and stimulating individuals to act either alone or, more likely, 
together. The leadership involved can take many forms from the individual heroic 
to the collective.  

• Emphasise learning and adaptation. At the core of capacity development is the 
practice, in some form, of learning and adapting. In the majority of cases, the 
process needs to be shaped by adaptation, experimentation, learning and adjusting. 
That has implications for ‘design’, management, evaluation and all the other 
conventional aid functions. It also implies maintaining a broad range of types of 
interventions to match different conditions. 

 
• Be more wide-ranging and creative about capacity development. External actors 

need to think about the potential of using more indirect approaches to intervening, 
including buffering and protecting, the provision of information, providing 
tangible and intangible resources, networking and connecting, working to shift 
contextual factors and encouraging learning. 

• Put more emphasis on understanding country context, identifying appropriate 
partners and building relationships. The analysis from this study suggests that 
capacity development is a challenging process, and that an understanding of 
country conditions is crucial. This means having an appropriate level of staffing 
in-country with an appropriate skill mix. It also means finding the right balance 
between coordination work and engaging in policy dialogue and the acquisition of 
knowledge through interpersonal contacts and field experience.    
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• Develop the capabilities required to address capacity issues.  Addressing the 
implications of capacity development outlined in this chapter will require 
increased investments in the issue by outside interveners. It will need to be seen as 
a specialty requiring dedicated resources. It will require more incremental 
planning processes and more organisational incentives to encourage staff to 
develop in-depth cultural understanding of partner countries. Monitoring and 
evaluation will have to put more emphasis on intangible aspects of development 
such as legitimacy and self-empowerment, as well as on the tangible outcomes. 

 
 

Notes: 
a  The research programme arose from a request from the UK’s Department for International 
Development (DFID) to build on earlier work by UNDP on technical cooperation and capacity 
development. It was subsequently included in the work plan of the Network on Governance and 
Capacity Development (Govnet) of the OECD’s Development Assistance Committee (DAC). 
b 2 The case studies adopted an appreciative perspective, focusing on what has worked well and why.  
c See bibliography, below. Also consult www.ecdpm.org/capacitystudy to access published and 
unpublished documents linked to this research programme. 
d See www.accrahlf.net 
e See DAC (2006)   
f Although not part of the study’s original conceptual framework, many of the findings of the research 
are informed by complex adaptive systems thinking. For further information, see (Morgan, 2005) 
g In an earlier phase of this study, the capabilities were referred to as (1) the capability to act, (2) the 
capability to generate development results, (3) the capability to relate, (4) the capability to adapt and 
self-renew, and (5) the capability to achieve coherence (see Morgan,2006; Engel et al., 2007). 
h  As reflected in international agreements such as the 2005 Paris Declaration on Aid effectiveness and 
the recently adopted Accra Agenda for Action (see www.accrahlf.net). Pressures placed on 
development agencies to increase spending and disbursement rates also encourage investment in 
larger programmes. 
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rethinking of strategy and an overhaul of the programme. The new programme aimed 
at developing a sustainable institutional capability across the government and private 
sector divide that could respond to emerging needs and serve itself as a provider of 
capacity development support and a catalyser of change. This was achieved through a 
partnership arrangement between the Canadian Centre for Trade Policy and Law and a 
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Mimeo.  
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be aimed at reforming the public sector from the outside. And despite many 
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advantages, the experiment ended up with outcomes that none could have foreseen at 
the outset. 
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Chapter 8 
Capacity Challenges in the Indonesian Water 
Resources Sector 
Klaas Schwartz1, Iwan Nursyirwan2, Aart van Nes3, Jan Luijendijk4 
 
 
 
Abstract 
The Indonesian water resources sector has been subject to reforms in recent years. 
The most significant of these reforms is the new water law adopted in 2004. This law 
reflects the principles of IWRM and represents a shift from previous development 
oriented towards more water management-oriented practices. Implementation of this 
law is quite challenging, as the capacity of organizations to undertake the required 
tasks is often missing. The capacity needs facing the water sector in Indonesia are 
two-fold. On the one hand, new skills are needed to address the challenges brought on 
by the reforms, which emphasizes a shift from new development of facilities and 
infrastructure to management of existing infrastructure, and from specific users to 
management of the whole cycle from source to users. On the other hand, the sector is 
facing enormous challenges resulting from the consequences of a decade-long zero-
hiring policy. Whilst capacity needs are severe, the (institutional) mechanism in 
Indonesia to address these needs does not yet appear to be in place. For these needs to 
be addressed, action has to be taken at both the sector level (such as changes in 
university curricula and increasing coordination in the sector) and at the 
organizational level (such as developing better human resources management 
practices). 
 
 
 

                                                 
1 Department of Management and Institutions, UNESCO-IHE Institute for Water Education  
2 Director General for Water Resources, Ministry of Public Works, Republic of Indonesia 
3 DHV-Water Consultants, Amersfoort, The Netherlands 
4 Department of Hydroinformatics and Knowledge Management, UNESCO-IHE Institute for Water 
Education.  
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1 Introduction 
 
Since the International Conference on Water and the Environment in Dublin, in 1992, 
Integrated Water Resources Management (IWRM) has emerged as a driving concept 
behind the management of water resources. The Global Water Partnership (2000) has 
defined IWRM as “a process, which promotes the coordinated development and 
management of water, land and related resources, in order to maximize the resultant 
economic and social welfare in an equitable manner without compromising the 
sustainability of vital ecosystems”. Also in Indonesia, the concept of IWRM has been 
adopted as the guiding concept on how to manage water resources. The Law of Water 
Resources (UU SDA), passed by Indonesian Parliament in February 2004, introduces 
basic principles for water resources management consistent with IWRM. 
For most of the 1990s, the discussions regarding IWRM as the guiding concept 
behind water resources management have been rather conceptual in nature. In recent 
years, however, the discussion has increasingly shifted towards actual implementation 
of the widely discussed principles and concepts. With the shift in focus on 
implementation of IWRM, capacity of organizations in the water sector to actually 
implement IWRM has also gained increasing attention. Capacity building closely 
supports and helps to guide the required institutional strengthening as well as the 
development of reform programmes that are needed to make effective integrated 
water resources management operational.  
In this chapter, the capacity challenges in the Indonesian water sector regarding the 
implementation of IWRM are analyzed. The next section of the chapter presents the 
historical context of the Indonesian water sector. In the third section, the capacity 
needs and challenges are estimated based on an extrapolation of three case studies. 
The fourth section highlights the ability of Indonesian organizations to address the 
capacity challenges highlighted in the previous section. The chapter finishes with a 
conclusion concerning the existing capacity challenges and how these should be 
addressed. 

2 The Indonesian Water Sector: A Historical Perspective 
Over the past fifteen years, the Indonesian water sector has been subject to 
considerable changes. Below, an overview is provided of these changes and what the 
impact of these changes has been on water resources management. The section is 
divided into three main parts. The first part is the period prior to 1999. The second 
part begins with the decentralization policies of 1999 and ends with the introduction 
of the Law on Water Resources in 2004. The third part starts with the introduction of 
the Law on Water Resources. 

2.1 Water Management Prior to 1999 

2.1.1 General Policies 

Until 1999, Indonesia’s governance system was strongly based on the concept of the 
‘Unitary State’. One of the main characteristics of this ‘Unitary State’ is that the 
Government of Indonesia largely resisted any real decentralization of authority. A 
number of reasons for this resistance can be pinpointed (Devas, 1997):  
 

− First, there was a widespread belief that local governments lacked the required 
knowledge and skills to exercise this authority. 
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− Secondly, the maintenance of authority at the central level was viewed as a 
way to ensure the proper use of public funds. 

− Third, according to Devas’ more cynical view, a reluctance existed in those at 
the center to decentralize, as this would mean sharing income-earning 
opportunities more widely and, as such, foregoing some of the rent-seeking 
opportunities derived from control systems. 

− Fourth, central control allowed more possibilities for ensuring that benefits of 
development be more equally spread over the country. In this view, local 
autonomy was seen as an obstacle to inter-regional distribution, which could 
result in increasing inequalities between different regions within Indonesia. 

− Fifth, and possibly the most important of the reasons why the central 
government resisted decentralizing its authority, is that decentralization was 
seen as threatening national unity. Indonesia has a large socio-ethnic diversity 
and maintaining national unity was seen as requiring central control. 

 
Although this “Centralized Public Administration System” (Ramu, 2007) applies to 
the governance system in Indonesia in general, it also specifically applied to the water 
sector prior to 1999. Speaking of Indonesia’s water sector in 1991, Cervero (1992:4) 
found that “In Indonesia, decentralization has not meant the transfer of political power 
and financial resources to lower levels of government, but rather has involved 
cultivating a local capacity to plan, manage, implement, and co-finance development 
projects under the auspices of the central government. As a unitary state, all levels of 
government in Indonesia are, in effect, branches of the central government”. In this 
scheme, engineering work was done by the central level, with the assistance of 
projects in the provinces, which operated under the responsibility of the central 
agency, and with little or no coordination with the regional government or water 
users. Infrastructure would subsequently be transferred to the provinces and districts. 
The problem, however, was that in most cases the transfer of infrastructure, which 
was constructed without involvement of the regional governments, was ‘assumed’ to 
have taken place, meaning that it took place without matching budgets for operation 
and maintenance. The result was that regional governments, which frequently would 
not consider these transferred works to be of priority, would often decide not to spend 
funds on the operation and maintenance of these structures. 

2.1.2 Focus of water management 

Development of the water sector from the 1960s until the 1980s was strongly focused 
on development of new infrastructures, mainly for irrigation (Houterman et al., 2004). 
An important goal of this development focus was to achieve a situation of food 
security. In this context, the lack of (technical) capacity at the local level was an 
important consideration in maintaining a centralized administrative system. The focus 
on development of irrigation systems had a strong impact on food security, and by 
1984 Indonesia had achieved self-sufficiency in its rice production.  
By the late 1980s and early 1990s it became apparent that the supply-side driven 
approach had become unsustainable; it resulted in the neglect of operation and 
maintenance, and in financially unsustainable schemes. “Some of the schemes 
rehabilitated in the early seventies were in urgent need of re-rehabilitation by the mid 
80s” (Herman, 2007). In response, the Government of Indonesia adopted the 
Irrigation and Maintenance Policy (IOMP) in 1987. The policy incorporated five 
major initiatives (Herman, 2007): 
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1. An efficient operations and maintenance funding program 
2. Direct cost recovery for O&M through property tax land classification and an 

Irrigation Service Fee Program 
3. Institutional development for water-user associations (WUAs) to facilitate full 

transfer of management control for schemes smaller than 500 ha to WUAs; 
4. Needs-based programming, budgeting and monitoring for O&M; 
5. Special maintenance programs for small schemes to be transferred to WUAs. 
 

The adoption of the IOMP marked a policy shift on paper as it changed “the balance 
between central and provincial government and created a role for farmers as decision-
makers in limited areas” (Herman, 2007:9). Houterman et al. (2004) also consider the 
IOMP to be the first systematic effort “to shift from development to management of 
water resources systems”. The actual implementation of the policy proved difficult in 
practice. Houterman et al. (2004) conclude that “despite the good ideas and intentions, 
little of the IOMP survived the test of time”.  
The village-level WUAs, proved ineffective as the Government was reluctant to 
provide incentives for WUA empowerment that conferred governance authority 
beyond the village level, and the WUAs were too small to act as an effective 
management institution. The small scheme management turn-over program achieved 
only about one-third of its original targets. Irrigation O&M funding proved 
unsustainable as externally-aided rehabilitation was preferred over routine 
maintenance by provincial governments, and the Irrigation Service Fee managed to 
raise only 2% of O&M expenditures at its peak in 1994-1995. 
The result of emphasizing the supply-side approach and the failure of the IOMP was 
that the period of rice self-sufficiency lasted only for a period of 10 years, and by 
1993 Indonesia became an importer of rice again. Moreover, a growing population 
and economic development led to a stronger demand from domestic and industrial 
water users, frequently resulting in conflicts over use of limited water resources. 
Therefore, in 1994, new policies were adopted, shifting focus from supplying end-
users to management at the source. River basin territories (Wilayah Sungai) were 
identified based on hydrological boundaries and comprising one or several river 
basins. Water Management Committees were established to coordinate between 
government agencies at provincial (PTPA) and river territory levels (PPTPA). The 
provinces of Java established Water Resources Management Centers (Balai PSDA) at 
most river territories, later followed by several other provinces outside Java, most 
notably North Sumatra.      

2.2 1999-2004: Decentralization…and Recentralization? 

2.2.1 Decentralization Laws of 1999 

Although the development focus of the 1960s, 1970s and early 1980s had become 
unsustainable by the early 1990s (as illustrated by the introduction of the IOMP in 
1987), it proved difficult to change the actual policy of the central government in 
practice. This changed in 1998 when the ‘New Order Government’ collapsed and led 
to radical changes in the country’s governance, with profound consequences for the 
water sector. The government adopted the Law on Regional Government (Law 
22/1999) and the Law on Fiscal Balance between the Center and the Region (Law 
25/1999). Under these laws the prior central government’s functions and 
responsibilities (except for defense, foreign affairs, the judiciary, and national 
finances) were decentralized to the regional governments.  
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Also for the water sector, this had significant consequences. “As a result of 
administrative and fiscal decentralization, all sector management tasks and 
responsibilities were given to district governments except where a river or canal 
crosses a district boundary. The same applied if the river, lake, or canal crosses a 
provincial boundary, in which case, the national government may assume control” 
(Herman 2005:13-14). With responsibilities for water resources decentralized to 
provincial and district administrations, the focal point for water resources 
management would become the Provincial and District Water Resources Services 
(PSDA), Balai PSDAs, and irrigation committees. 

2.2.2 A Move Back to the Center? 

The radical shift from a centralized administrative system to a decentralized 
administrative system appears to have been driven with the purpose of easing 
mounting political pressures and alleviating some of the administrative problems that 
contributed to the erosion of the central government’s legitimacy and control. As 
such, the decentralization process was done without “serious assessment and 
discussion across the regions and provinces as to what decentralization would mean 
for them and the appropriate level of decentralization” (Ramu, 2004:14). 
The decentralization policies quickly revealed constraints relating to the provincial 
and district governments’ capacity and financing ability to implement the tasks they 
had become responsible for. In addition, the decentralization policies ‘balkanized’ 
water resources and irrigation activities with inter-government jockeying for 
authority, revenue and budgets. Realizing that the decentralization policies of 1999 
may have gone too far, the Government of Indonesia issued revised laws in 
September of 2004. These revisions seemed to lead to a more ‘Mixed Administration 
System’ than the ‘Decentralized Administration System’ envisaged in Laws 22/1999 
and 25/1999 (Ramu, 2004). 

2.3 2004: Integrated Water Resources Management 

2.3.1 National Water Resources Policy 

In December of 2001, the National Water Resources Policy (NWRP) was issued. The 
NWRP served as “the basis for formulation of a new water management resources law 
and stipulates an integrated and sustainable approach to water resources management, 
and recognizes the economic value of water” (Herman, 2005:15). The NWRP’s goals 
are to:  
 

− Achieve synergy and prevent conflict between regions, between 
sectors, and between generations; 

− Encourage the process of integrated water resources management 
between sectors at the central, provincial, and district/town levels, and 
in river basins; 

− Balance conservation efforts and the efficient utilization of water 
resources with a view to ensuring that water is sustainably used; 

− Balance the social functions and the economic functions of water to 
ensure fulfillment of the basic water requirements and, to achieve 
efficiency in the use of water as an economic resource that takes into 
account the costs of conservation and asset maintenance; 

− Implement the regulation of water resources management in an 
integrated and balanced manner; 
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− Improve and develop a financing system for water resources 
management so that water resources management can be carried out 
effectively, efficiently, equitably, and sustainably; 

− Take into account the principle of cost recovery, but consider 
community social and economic conditions; and, 

− Develop a water resource management institutional system based on 
separation of regulatory and operational functions (Herman, 2005:15). 

 
As these goals of the NWRP illustrate, a considerable shift in thinking about 
managing water resources occurred in comparison with the early 1980s, in which the 
focus was still strongly on the development of infrastructure.  

2.3.2 The Law on Water Resources 7/2004 

On February 19, 2004, the Government of Indonesia adopted the Law of Water 
Resources (7/2004). The Law of Water Resources is a complete revision of the 
previous water law dating back to 1974 (11/1974). In a recent speech, the Director 
General5 for Water Resources explained the changes resulting from Law 7/2004 as 
follows: “In this law the focus changed from new development of facilities to 
management of existing facilities, and from specific users, mainly farmers through 
irrigation, to management of the whole cycle, from source to users. As such, the focus 
changed from specific output (dams, structures, canals) to outcome (better services / 
performance) […].The government is changing from the provider to the facilitator”.  
Law 7/2004, though not entirely uncontroversial6, appears to be designed in such a 
way that it is consistent with and would promote IWRM. A number of principles 
underlie Law 7/2004. First, the law promotes the need to find a balance between 
social, economic and environmental values. Second, the law states that the 
management of water resources should consider the principles of: 

• Provision of effective and efficient public benefits; 
• Balanced development meeting principles of integration and harmony in 

balancing different interests; 
• Sustainability, justice, autonomy; and, 
• The principles of transparency and accountability that imply development and 

management are regarded as an open and publicly accountable process (Herman 
2005:16).  

2.3.3 River Basin Organizations (RBO) 

The management structure and responsibility of RBOs is clearly described in Water 
Law 7/2004 and further detailed in the Government Regulation on WRM PP 42/2008. 
River basins (DAS) in Indonesia are combined in river territories (Wilayah Sungai 
(WS)), comprising one or more river basins, under one RBO. The boundary of this 
river territory and the corresponding responsible government layer (national, 
provincial and district level) will be set by a new presidential degree. Permen 
11A/2006 from the Minister of Public Works proposes a total of 133 river territories 
and their related government layers. These territories and responsible government 
levels are shown in Table 1.  

                                                 
5 The speech was read by the Director for Planning and Programming , Mr. Hartoyo, on behalf of the 
Director General on February 25, 2008 in Jakarta. 
6 The controversy surrounding the adoption of Law 7/2004 is centered on the issue of how much room 
the Law leaves for ‘privatization’ of water services (see Al’Afghani 2006).  



Capacity Development for Improved Water Management 
 

 147 

 
Table 1 Overview of river territories and related government layers   
Responsible 
government level 

Number of 
RBOs 

Types 

International river territories (5) 
Cross-provincial river territories (27) National government 69 
River territories of strategic importance 
(37) 

Provincial 
government  

51 Cross-district river territories 

District government 13 District river territories 
 
Permen11A/2006 revised the earlier division of 90 river basin territories of the early 
1990s. The earlier established provincial RBOs (Balai PSDA) were meant to manage 
the river basin territories under authority of the provincial government. The Balai 
PSDA also operate in river territories which fall under the national government. The 
existence of multiple RBOs (national and provincial) in a given river territory has 
created some confusion about the exact tasks and responsibilities of the Balai PSDA 
and the Balai WS. In these cases, the Balai WS are seen as having strategic role to 
play, whilst the provincial Balai should concentrate on operational functions. The 
Ministry of Public Works created a total of 30 River Basin Organizations for River 
Basin Territories under national government authority (Balai Wilayah Sungai (BWS)) 
by putting together existing infrastructure development projects and creating new 
organizations. The BWS are to function directly under supervision of the DGWR and 
are the technical executing units for water resources management. Permen12/2006 
arranges the establishment of six larger organizations called Balai Besar Wilayah 
Sungai for large river basins and Permen13/2006 allows for the establishment of 24 
smaller Balai Wilayah Sungai for the other centrally managed basins (Ramu 2007). 
Later ministerial regulations raised 5 BWS to the level of Balai Besar (BBWS), Table 
1 provides an overview of the existing Balai 
 
Table 2: Existing Balai Besar Wilayah Sungai and Balai Wilayah Sungai 

Province/Region BBWS  BWS  Total 
Sumatra  1 8 9 
Java / Bali  9 1 10 
NTB / NTT  - 2 2 
Kalimantan  - 3 3 
Sulawesi  1 3 4 
Maluku  - 1 1 
Papua  - 1 1 
Total  11 19 30 

2.3.4 Community Involvement and Stakeholder Participation 

Law 7/2004 also gives a strong role to the community and stakeholders in the 
management of water resources. In Chapter 11 of the Law, the rights, obligations and 
roles of the community are elaborated upon. The community, which is obliged to 
consider the public interest in the utilization of water, is entitled to: 
 

• Get information related to water resources management;  
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• Get reasonable compensation for the loss suffered as the result of the 
implementation of water resources management; 

• Express objections to a water resources management plan which has been 
announced; 

• Submit a report and/or complaint to the authorized official for the loss suffered 
in connection with the implementation of water resources management; and, 

• Submit legal claims on various problems of water resources management 
causing loss to the community. 

 
The community is furthermore determined to have an equal opportunity to play a role 
in the planning, implementation and supervision of water resources management.  

2.3.5 Water Resources Councils 

Law 7/2004 stipulates the need for water resource councils whose main tasks are to 
prepare and formulate water resources management policies and strategies. These 
councils are to operate at national, basin, provincial and district/municipal levels and 
have a strong coordinating role. These coordinating institutions are to have members 
that consist of government elements and non-government elements in a balanced 
number. Non-government representatives would include experts in the field of water 
resources, water-user community organizations, self-supporting water resources 
community organizations, and professional association in the field of water resources. 
Details for the selection of such representatives are to be issued under a Government 
Regulation. 

2.3.6 Basin Water Resources Management Plans 

Each river basin should have a Basin Policy or Strategy (Pola) reflecting the 
development and management views of all basin stakeholders through a public 
consultation process. The government responsible for river basin management in 
given basins must determine a Basin Water Resources Management Plan (BWRMP) 
for the river basins under their responsibility.  The BWRMP must be based on the 
water resources policy and should express all basic principles of Law 7/2004.  A 
BWRMP for every river basin is to be broken down into development and 
management programs related to water resources management by government 
agencies, private sectors, and the community. Preparation of a BWRMP is carried out 
in a coordinated way by the authorized agency in accordance with their task by 
involving parties connected to water resources. The community has the right to 
express their objections to the draft of a BWRMP and the draft should be revised to 
take into account community and stakeholder objections.   

3 Capacity Assessment for the Water Resources Sector in Indonesia 
In this section the capacity needs for the Indonesian water sector are assessed. First, 
this assessment analyzes the types of new skills and knowledge required as a result of 
the paradigm shift in the sector as well as tries to quantify this capacity gap by linking 
it to a number of people who would have to be trained. Secondly, the assessment 
focuses on the staff shortages resulting from a decade-long zero-hiring policy.   
It should be noted that the focus of the analysis is mainly on the Ministry of Public 
Works, and provincial and district water agencies. The reality of IWRM is that more 
organizations (such as, the Ministries of Agriculture, Forestry, Environment, etc.) at 
different levels play a role in the management of water resources. Their capacity 
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needs are not included in this assessment and, as such, creates a limitation on the 
capacity assessment presented. 

3.1 The Types of New Skills and Knowledge Required as a Result of the Paradigm 
Shift 

Within the DGWR of the Ministry of Public Works, a general consensus exists that 
Law 7/2004 does indeed represent a shift from the traditional development focus to a 
focus on existing facilities. There is also the realization that this shift will require new 
capacities. Illustrative in this sense is the recent speech by one of the directors of the 
DGWR7 in which it was stated: “It is clear that this implies a change in paradigm and 
requires a thorough adjustment of the personnel involved in Water Resources 
Management, both at central and at local level”. In highlighting the new ‘facilitative 
role’ of the national government, the director continued by stating that “a facilitator 
needs awareness and active involvement of the community to be facilitated, and this 
requires again more skills not included earlier”.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The change described above is also highlighted in a capacity-building study for the six 
‘Ci-basins’ in West Java. In the study it is argued that the central change that needs to 
be made is one from “design, construction, operation and maintenance of water 
projects in single sector/sub-sector to responsibility for managing the water of the 
river basin as a resource which must be protected, conserved and allocated” (Taylor, 
2007). The study continues to identify the type of change in capacity that this would 
require. The required capacity concerns: 
 

• Awareness of integrated water resources management and its challenges; 

                                                 
7 Presentation of Imam Anshori on 25 March 2008 in Jakarta. 

Box 1: The Consequences of the Reforms for the Directorate of Planning and Programmes 
The Director of the Directorate of Planning and Programmes of the DGWR explained the main changes in the 
water sector as follows: 

• Increased participation  
• Increased decentralization 
• Increased transparency 
• Freedom to express aspirations 
• Democratization 

In explaining what this means for the water sector and his Directorate in particular, Mr. Hartoyo replied that it 
means people are to be provided with information about the outcomes and outputs of water management 
activities and that the process of water management from planning to implementation has to be “more open to 
people”. Before the reforms everything was centrally driven. Involvement of stakeholders and local 
government was minimal. Planning for water resources management was relatively simple and easier to 
implement. Now the process of planning and programming has changed. His staff need to manage many 
aspirations of stakeholders, address conflicts between stakeholders, and manage reconciliation efforts 
between stakeholders in this process. 
In terms of capacity building Mr. Hartoyo mentioned that the skills/capacities needed at the moment are the 
following: 

• Communication skills 
• Leadership 
• Negotiation skills 
• Conflict management 
• Public Policy and Policy Analysis regarding water resources management 

Source: Interview with Mr. Hartoyo on November 21, 2007, in Jakarta 



Capacity Development for Improved Water Management 
 

 150 

• An inter-sectoral outlook and collaborate working mode; 
• New capabilities in planning and coordinating the activities of various sectors 

within the basin; 
• Capacity to develop policies and guidelines to address a range of issues, or 

participate with those who have expertise; 
• Appropriate technical skills in analysis, modeling and evaluation of 

alternatives (from Taylor, 2007:20). 
 
3.2 Quantifying the New Skills and Knowledge Required as a Result of the 

Paradigm Shift 
Having identified the types of capacities required in the current context, the next step 
is to try to quantify the capacity-building needs resulting from the reforms in the 
Indonesian water sector. This involved identifying the types of training activities 
required at different government levels to support the reforms and to estimate how 
many of these trainings would be required. Table 3 provides an overview of the 
capacity needs of the Head Office of the Directorate General for Water Resources 
(DGWR) in Jakarta. 
 
Table 3: Estimate of new skills and knowledge required for staff at DGWR 
and Balai WS (number of persons requiring capacity needs) 
Capacity need Head Office in 

Jakarta 
Balai (Besar) 

WS 
Formulation of Policies, Regulations and 
Guidelines 

10 - 

Public Awareness, Communication and 
Networking 

100 300 

Asset Management 30 60 
Hydrological Modeling and Simulation 10 120 

Formulation of Strategic River Basin Plans (Pola)  
and Formulation of Master Plans (BWRMP) 

20 60 

Formulation of DIMP 10  

Design Process (Survey and Investigation, System 
Planning, Feasibility Study, Detailed Design, 
Tender Documents) 

 60 

Construction Supervision  60 

Financial Management, Project Administration  60 

Environmental Monitoring and Management  60 

Total 180 780 

In order to establish capacity needs at the level of river basin organizations, the 
provincial level and the district level, three case studies were undertaken in December 
2007 and January 2008. These case studies concerned the Jratunseluna Basin, the 
Musi Basin and the Citarum Basin8. On the basis of the case studies, a rough estimate 

                                                 
8 The three case studies were undertaken using a standardized analytical framework which allowed for 
a comparison of them. In these case studies, organizations involved in water management were 
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was made concerning the capacity needs at the level of the Balai, at the provincial 
level and at the district level. The estimate was based on an extrapolation of the 
findings concerning capacity needs in the case studies. The case studies selected 
represent relatively well-developed areas within Indonesia, for which the 
organizations with water management tasks and responsibilities are relatively well-
capacitated. In this sense, the estimate of capacity needs is likely to be relatively 
conservative (meaning that it is more likely to underestimate rather than overestimate 
the required training activities). 

Table 4: Capacity needs at the Balai, Province and District levels (number of 
people who require training) 
Capacity needs Balai Province District  

Formulation of Policies, Regulations And Guidelines  66 88 

Public Awareness, Communication and Networking 300 330 440 

Design Process (Survey and Investigation, System 
Planning, Feasibility Study, Detailed Design, Tender 
Documents) 

60 66  

Construction Supervision 60 66 88 

Planning of O&M, Asset Management 60 66 88 

Financial Management, Project Administration 60 66  

Hydrological Modeling and Simulation  120 132  

Formulation of Strategic River Basin Plans (Pola) and 
Master Plans (BWRMP)   

60 66  

Formulation of DIMP  66 88 

Environmental Monitoring and Management 60 66 88 

Licensing of Water Utilization by Private Sector  66  

Total 780 1,056 880 

Tables 3 and 4 show that an estimated 3,000 people need to be trained within the 
next few years to address the capacity needs that result due to reforms introduced 
by Law 7/2004. This number will increase considerably when new members of the 
water councils require additional training. 

3.3 Staff Shortages due to the Zero-Hiring Policy 

In addition to the capacity requirements resulting from the reforms, another urgent 
capacity constraint at the moment, and especially in the near future, can be linked to 
the zero-hiring policy which has been in effect for over a decade. Whereas the 
capacity gaps highlighted under Section 3.2 are the result of changes in the way of 
managing water resources, the zero-hiring policy has greatly impacted the overall 
number of people working in the water resources sector. The zero-hiring policy has 
been in place for almost 14 years, beginning in the early 1990s, and in practice meant 
that the organization was not able to recruit new employees. The consequence of this 

                                                                                                                                            
assessed in terms of their tasks/responsibilities and the existing capacity of these organizations in terms 
of their expertise/knowledge and staffing levels. 
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policy has been that the age structure of many organizations in the water sector is ‘top 
heavy’ with relatively few staff being younger than 46 years of age.   
In the Directorate of Water Resources in the Ministry of Public Works, all sub-
directors and chiefs of staff are over 50. Illustrative is also the age structure of the 
sub-Directorate of Coasts and Swamps. As Table 5 illustrates, less than 40% of the 
staff is younger than 46. Considering that the retirement age in Indonesia is 56, it 
means that within 10 years 60% of the Directorate will reach the age for retirement. 
Moreover, 38% will reach retirement age within the next five years. 
 
Table 5: Age Structure for the Sub-Directorate of Coasts and Swamps 

Age group Technical Staff Non-technical staff 
≤35 8 1 
36-40 10 4 
41-45 13 3 
46-50 19 2 
51-55 30 - 
56≤ 10 1 

[Source: Djohan, 2007] 
 
For DGWR as a whole the picture is similar to that of the Directorate of Coasts and 
Swamps. Similar findings have been found at other government organizations within 
the water sector, which have been subject to the zero-hiring policy. Figure 1 gives an 
overview of the age structure for nine river basin organizations at the provincial level 
(Balai PSDA). 
 
Figure 1: Overview of the age structure at nine Balai PSDAs 

 
[Source: Presentation by Imam Anshori on February 25, 2008, in Jakarta]  
 
Figure 1 shows that the employees in the Balai PSDAs are mainly to be found in the 
46-56 age category. With 56 being the retirement age, it means that for most of these 
organizations approximately 70% of staff will retire within the next 5-10 years. 
Based on an extrapolation of the in-depth case studies of three river basins, a rough 
estimate can be made of current staff shortages at the level of the Balai, at the 
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provincial and district levels. It should be noted that the rough estimates are rather 
conservative, as the main impact of the zero-hiring policy will be felt in the coming 5-
10 years (i.e. an extrapolation done in a few years is likely to paint a much bleaker 
picture than our estimates do). 
 
Table 6: Conservative Rough Estimate of Present Staff Shortages in the 
Indonesian Water Sector 
Education level Balai (Besar) WS Province (Balai PSDA) District 

Masters-level (technical) 50 30 50 

Masters-level (non-technical) 10 5 50 

Bachelor-level (technical) 250 60 1,000 

Bachelor-level (non-
technical) 

200 200 1,000 

Vocational level 500 200 5,000 

TOTAL 1,000 500 7,100 

 
In itself, retirement is not a problem as long as adequate replacements can be recruited 
to replace the departing staff. However, the new recruits who are coming into the 
water sector are not able to compensate (both in quantity and in quality) for the wave 
of retirements that will occur in the coming 5-10 years. Quantitatively, the number of 
new staff recruited is insufficient to replace the staff who are retiring. For every 100 
staff that retire, only five new recruits are recruited. The reason for the low level of 
recruitment is that recruitment of staff by water organizations in the public sector has 
to be approved by the central or provincial governments and these agencies only allow 
the water organizations to recruit a small percentage of what they actually request. As 
such, public sector recruitment policies appear to hamper the replacement of retiring 
staff.  
In addition, the water sector does not appear to be very appealing to young recruits, as 
a large percentage of new recruits resign within a few months. In 2007, for example, 
out of a total of 227 new recruits recruited by the Ministry of Public Works, more than 
10% had resigned within 3 months.  
Also qualitatively, concerns exist about new recruits. First of all, the work experience 
of many of the newly recruited staff is considerably less than that of employees 
recruited by DGWR before the zero-hiring policy. Previously, employees would first 
spend time in the region, where they would work on different projects and schemes 
(and thus gain considerable work experience). After a number of years, these 
employees would then make the move to the Head Office in Jakarta. These employees 
had considerable knowledge and experience about what was happening in the region. 
Many of the recent new recruits, however, have come to DGWR directly from 
university. These employees lack the knowledge and experience that is required for 
their work. Secondly, a number of the people interviewed expressed concern about the 
quality of the university education received by many new recruits, a quality they saw 
as decreasing. Some water-focused programs in Indonesia have gone down in quality, 
according to these respondents. Moreover, the universities have not yet altered the 
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curriculum of their water-related courses to reflect the paradigm shift that was 
introduced by Law 7/2004 (see Section 4). The curricula offered at the moment, and 
which have been followed by the new recruits, continue to be strongly infrastructure-
development focused. The result is that the new recruits are not able to deliver the 
work that is required of them. 

3.3.1 The Consequences of the Staff Shortages and the Role of the Private Sector 

The limited replacement of retiring staff will have a profound impact on the way that 
water organizations undertake their tasks. If in the future the current trend continues, 
it is likely that the water organizations, which currently incorporate a large number of 
specialists, will increasingly become organizations of ‘generalists’ who will out-
contract specialist activities to the private sector, as the organizations themselves will 
no longer have the capacity to undertake these tasks. The question is, however, 
whether the private sector is, at present, able to fulfill such a role. A scenario in which 
the public sector organizations out-contract more and more activities to the private 
sector may require considerable capacity building of the private sector. Moreover, it 
will also require the public sector to increasingly develop capacities such as contract 
management and performance auditing. At current, it seems that sector professionals 
hold differing opinions about the capacity of the private sector to fulfill this role. 
Some argue that the private sector does not have this capacity and that considerable 
(private sector) capacity would need to be built before the private sector is able to play 
this role9. Others argue that such capacity already largely exists and would require 
only a limited capacity building effort10.  

3.4 Summary of Capacity Needs  

The capacity needs facing the water sector in Indonesia are two-fold. On the one 
hand, new skills are needed to address the challenges brought on by the paradigm shift 
which emphasizes a shift from development of new facilities and infrastructure to 
management of existing infrastructure, and from specific users (mainly farmers) to 
management of the whole cycle from source to users. In addition, this paradigm shift 
strongly emphasizes increasing participation in the management of water resources. 
Addressing these needs requires an estimated 3,000 training activities in the coming 
years. 
On the other hand, the sector is facing enormous challenges resulting from the 
consequences of the decade-long zero-hiring policy.  Based on an extrapolation of the 
current situation at the Head Office of DGWR, as well as the three in-depth case 
studies, it is possible to develop a rough estimate of the staff shortages for 2018 at 
different educational levels. This rough estimate is presented in Table 7. It is 
emphasized that the extrapolation below is a very conservative estimate, as the true 
impact of the zero-hiring policy is only likely to be felt in 5-10 years time.  
Without diminishing the seriousness of the capacity challenges facing the Indonesian 
water sector, the limitations of the capacity needs assessment presented above should 
be noted. First of all, the sector is still trying to come to grips with the recent reforms 
and the exact roles and responsibilities of the different organizations have yet to be 
clearly defined. This requires a flexible approach to capacity building as well as 
periodic review of capacity needs to ensure that the capacity needs assessment 
accurately reflects existing needs. Secondly, conflicting legislation has lead to 

                                                 
9 Comments from Jos Houterman during a conference in March 2008. 
10 Comments from Guy Alaerts, received in January 2009. 



Capacity Development for Improved Water Management 
 

 155 

 
Table 7: Estimated Staff Shortages in 2018 

Level Shortages (Extrapolated for 2018) 

Masters level 400 

Bachelors level 5,000 

Vocational level 12,000 

 
TOTAL 

 
17,400 

 
uncertainty of roles and responsibilities of different organizations. Harmonization of 
legislation is required before the roles and responsibilities can be clearly defined. 
Third, the assessment above mainly concerns the Ministry of Public Works, provincial 
and district water agencies. The reality of IWRM is that more organizations (such as 
the Ministries of Agriculture, Forestry, Environment, etc.), at different levels, play a 
role in the management of water resources. Their capacity needs are not included in 
this assessment. 

4 Addressing the Capacity Needs 
Assessing the capacity needs of the Indonesian water sector highlights the demand-
side of capacity needs in that sector. As important as the demand-side is, the supply-
side of capacity building is no less important, i.e. the education and training activities 
that are available for addressing the capacity needs that have been identified.  

4.1 Educational Programs 

Educational programs offered through the Ministry of Public Works are an important 
component of capacity development in the water sector. This is particularly true 
because the public sector recruitment policies limit the number of recruits and because 
the universities, at present, still have not adapted their curricula to reflect the reforms 
in the Indonesian water sector. This means that the educational programs offered 
through the Ministry of Public Works are one of the few ways in which their capacity 
needs can be addressed. At present, a number of educational courses are being offered 
which are relevant to the water resources sector. The majority of programs offered, 
however, still have a strong infrastructure development-oriented focus rather than one 
focusing on the management of existing infrastructure. In this sense the courses 
offered through the Ministry of Public Works show the same development-oriented 
bias that the ‘regular’ courses of the universities have. Exceptions appear to be the 
asset management courses at the State Polytechnic in Bandung and the ITS in 
Surabaya. Also, the Water Resources Management course at the University of 
Brawijaya in Malang appears to have a more management-oriented focus. These are 
the exceptions, however, and the majority of programs offered to sector professionals 
in the Indonesian water sector do not reflect the reforms initiated under Law 7/2004 
(and the ‘new’ capacities required as a result).  
Apart from the types of programs being offered through the Ministry of Public Works, 
another problem relates to the number of people who are educated through these 
programs. The current level of educational programs provided are insufficient to 
address the current gap in capacity needs (which, as highlighted in the previous 
section, requires education for about 1740 people per year; ten times more than the 



Capacity Development for Improved Water Management 
 

 156 

current number of graduates from programs provided by this ministry). Moreover, if 
we take into account that the estimates are rather conservative, it means that, 
currently, not enough graduates are being produced through the Ministry of Public 
Works courses to address the capacity gaps in the Indonesian water sector.  

4.2 The Mismatch between Supply and Demand 

If the demand for capacity building is compared to the supply, there seems to be a 
mismatch between the demand for education and training activities by the water 
sector institutions and the supply of education and training activities by capacity-
building organizations. 
 
Table 7: The mismatch between demand and supply 
Demand-side Supply-side 
Large amount of training and education 
activities required 

Limited number of graduates per year 

Diverse capacity needs that are to be 
addressed 

‘Traditional’ development-oriented 
curricula 

Changing capacity needs as a result of 
reforms 

Difficulty in establishing what the demand 
is 

 
One of the consequences of this mismatch is that the Indonesian water sector will 
remain dependent on a large number of international and a few national capacity-
building organizations which have the ability to address the capacity needs that 
currently exist in the sector. At the same time, it is clear that the magnitude of the 
capacity problems facing the Indonesian water sector is such that the international and 
capable national universities are unable to deliver sufficient educational programs and 
training activities to address the existing needs, let alone the capacity needs for the 
coming 5-10 years.   
In order to ensure that capacity needs in the sector can be addressed in a sustainable 
manner, the capacity of national, and especially regional, capacity-building 
organizations in Indonesia need to be increased. In other words, if the capacity needs 
in the Indonesian water sector are to be addressed in a sustainable manner, it will 
require building the capacity of the capacity-building organizations. 
 

5 Conclusion and recommendations 
 
Addressing the capacity gaps in the Indonesian water sector will involve action to be 
undertaken at different levels within the water sector.  

5.1 Need for Coordination at the Sector Level 

The mismatch between demand and supply highlights the need for a coordinated 
mechanism in the sector. This coordinated mechanism should address a number of 
issues. First of all, the sector as a whole would greatly benefit from the development 
of a strategy on capacity building in the sector. Capacity development requires actions 
at three levels: the sector, the organization, and training and educational activities at 
individual levels. Specifically at the sector level, a capacity-development strategy is 
required. This strategy should be based on a thorough assessment of capacity needs 
which should be updated periodically. Secondly, the strategy should incorporate a 
detailed analysis of the existing ‘regular’ university courses in the fields of water 
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management and water engineering as well as the educational and training programs 
offered through the Ministry of Public Works. In case the capacity needs as identified 
and the educational and training programs offered do not match (as is currently the 
case), the strategy should highlight how the supply of capacity-building activities can 
be adapted to suit the present needs. In addition, the strategy should identify, on the 
one hand, sources of funding to address the capacity needs, and, on the other hand, 
provide opportunities for Indonesian training and educational organizations to adapt 
their curricula to address the existing (and future) capacity gaps.  
Coordination should not only focus on government agencies, but also on the private 
sector. The coming wave of retirements suggests that more services and activities are 
going to be outsourced as the (public) organizations have increasingly inadequate 
capacity to undertake these tasks and activities. As a result, a coherent effort is 
required for capacity building of the private sector, based on the new requirements 
stemming from the recent reforms. 

5.2 Challenges for Capacity Development at the Organizational Level 

In light of the constraints in the environment in which many water organizations 
operate (such as public sector recruitment policies and limited training and 
educational programs which reflect the reforms), the challenges facing water 
organizations are enormous. Within the present context, these organizations have to 
develop their human resources management and development programs. These 
Human Resources Development Programs would have to focus on the following 
issues: 
 

1. Obtaining new promising staff –  
• Increase the appeal of the organization – As mentioned earlier, almost 

10% of the staff that entered the Ministry of Public Works in 2007 had 
resigned within 3 months. Considering the difficulties of recruiting 
new staff, it becomes paramount to increase the appeal of the 
organization to attract qualified staff and at the same time, ensure that 
new recruits stay with the organization. At present this is the aim of a 
system of mentors assisting the new recruits during their beginning 
years. 

2. Developing and utilizing existing human resources –  
• Introduce career development plans (identifying potential leaders) – 

The wave of retirements that will be experienced in the coming 5 to 10 
years means that many young employees will likely have to follow an 
accelerated development through the organization. This accelerated 
career development requires career development plans to optimally 
prepare employees for future positions that will be vacated by retiring 
staff. 

• Formulate training and education needs – Capacity development 
should focus on addressing the problems that are being faced. This 
requires an accurate and up-to-date assessment of these problems and 
the required capacity to address them. This means formulating clear 
training and education needs on a periodic basis. 

• Utilize trained staff – Once staff has received training or education, it 
becomes paramount to provide the opportunity to the trained staff to 
actually utilize their ‘new’ capacities in their daily work. 
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3. Maintaining valuable human resources –  
• Make use of retiring employees who have valuable knowledge and 

experience – A danger lurks: with retirement of staff, a wealth of 
experience and knowledge is lost. Organizations have to develop 
policies to maintain the services of retiring staff who are able to 
provide added value to the organization.  

 
All the issues that should be addressed in a human resources development program 
require a pro-active HRD policy. It appears, however, that only a few organizations 
seem to be implementing such a management policy. Part of the lack of the pro-active 
policy can be explained by the magnitude of the challenges that are being faced, 
which causes many personnel departments to concentrate on plugging leaks rather 
than on developing and implementing the required pro-active HRD policy. 
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Chapter 9 

Institutional Capacity Development of Water 
Resources Management in Iran 
M. Nikravesh1, R. Ardakanian2, S.H. Alemohammad3 

 

 

Abstract 

According to the geographic and climatic situation of Iran, water has always had a strategic 
importance. Due to this importance, our ancestors in different times and by considering 
temporal and spatial needs have approved different rules and established organizations for 
appropriate and correct management. Water needs, due to an increasing population, important 
changes in economic and social situations, and exciting new technologies, have resulted in the 
compiling and gradual improvement of the “Institutional Framework” for Water Management. 
This recent trend can be divided into four periods in Iran: Preliminary, Establishment, 
Development and Alliance. As water management in Iran is experiencing a unification period, 
the following chapter will first provide an overview of the characteristics and history of water 
management in Iran, then the Integrated Water Resources Management (IWRM) Model is 
explained briefly, based on the international definitions. Next, a description of the executed 
works, especially the establishment of the needed “Legal Capacities” and “Organizational 
Reformations” is presented, followed by the final organizational situation. Finally, 
recommendations are presented for the effective and principal rehabilitation of the Integrated 
Water Resources Management, as well as ways to prepare the appropriate opportunities for 
decision-makers, decision-making and other affected procedures related to water. 

                                                           
1 Mojtaba Nikravesh, Director General for Management Improvement & Renovation, Water Resources Management Co., Iran 
2 Reza Ardakanian, is Founding Director of UNW-DPC and formerVice-Minister of Energy of Iran. 
3 Seyed Hamed Alemohammad, MSc Student, Sharif University of Technology, Tehran, Iran 
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1 Introduction to the Water Sector of Iran 
Iran, with an area of about 1,648 million square kilometers, has a population of 
around 70 million. It is located in the north moderately dry region and in the middle 
latitudes on Earth. Iran’s neighbors are Afghanistan, Pakistan, Iraq, Azerbaijan, 
Turkmenistan, Armenia, Turkey and the Arab countries of the Persian Gulf region. 
The vastness of Iran and the existence of different natural features, such as high 
mountain ranges in the northern and western parts, individual mountains in the central 
and eastern areas, and widespread plains like the central desert inside the plateau, plus 
the neighboring Caspian Sea, Persian Gulf and Oman Sea, have made Iran a country 
with varied climates. Different climates such as arid and semi-arid, mountain-
influenced and temperate can be found 
across Iran, but Iran is truly a dry country 
with very low precipitation [1]. 

As Iran is located in the arid belt, water 
shortage has been one of its main 
challenges. The average precipitation is 
only 250 mm per year, which is one-third 
the yearly average of the world (860 mm). 
The spatial distribution of precipitation is 
such that only 4% of the total area of the 
country has precipitation of more than 
500 mm per year. This area receives 
about 27% of the total precipitation of the 
country. The other 73% falls on the other 
96% of the country, which has a yearly 
average of less than 250 mm (Figure 1).  
One of the other problems of water in Iran 
is the “inappropriate” spatial and temporal 
distribution of precipitation. Most of the precipitation falls on high mountains in the 
form of snow, and the central and eastern 
parts receive little precipitation. Also, a small 
percentage of rain falls during the 
“appropriate” seasons (spring and early 
summer). In addition, there is a high level of 
evaporation and transpiration in all parts of 
the country, especially in the central and 
eastern desert, which covers more than 50% 
of the country [2]. 

1.1 Characteristics of Water Resources  

1.1.1 Six Main Water Basins  

Research and reports show that Iran can 
be divided into six main water basins; 
namely, the Caspian Sea, Orumieh Lake, Ghareghum, the Eastern Border, the 

Figure 1 - Precipitation in Iran 

Figure 2 - Iran's Main Basins 
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Central Plateau, and the Persian Gulf and Oman Sea [2]. These six main water 
basins are divided into 30 sub-basins (Figure 2). 

 

1.1.2  Water Resources and Infrastructure  

More details about the information of following tables may be found in sources 
[2] and [3]. 
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Total 3,981,731 1,702,260 233,795 1,980,596 
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1.1.3 Urban Water and Wastewater 

 The source [4] provides following data related to Urban Water and wastewater. 

Statistics Items Unit Amount 
Total Population Million Person 48.8 
Total Serviced Population Million Person 48.1 
Percentage of the Serviced 
Population 

Percent 98.5 

Number of Serviced Cities -- 935 
Supplied Water MCM per year 5,319 
Total Length of Networks Kilometer 110,600 
Number of Water Tributaries -- 10,640,807 

U
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Number of Working Treatment 
Systems 

-- 93 

Total Serviced Population Million  14.4 
Percentage of the Serviced 
Population 

Percent 29.5 

Number of Serviced Cities -- 221 
Number of Cities in which Sewage 
Networks are Under Construction 

-- 222 

Number of Cities in which Sewage 
Networks are Under Review 

-- 261 

Total Length of Sewage Networks Kilometer 29,802 
Number of Tributaries -- 2,799,081 
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Number of Working Sewage 
Treatment Systems 

-- 94 

 

1.1.4 Human Resources 

The number of employees in water companies was 8754, and in the water and 
wastewater companies the total was 24277, in 2007. Moreover, about 3500 
people work in affiliated companies (public/non-governmental). [5] 

1.2 Water Management in the Past 

As mentioned above, most of Iran is located in an arid and semi-arid part of the world 
and, due to the non-uniform spatial and temporal distribution of precipitation, our 
ancestors always faced water shortage problems. This resulted in struggles to prepare 
appropriate situations through which to exploit, in the best way possible, the limited 
available water resources. Thus, different ways for exploitation, storage and use were 
considered early on, and so it has been called “irrigation art”. 
Preparing and supplying water needs group work, and organizations of people to 
access the water, supply the financial needs and operate the irrigation installations. All 
these issues  led to the establishment of rules and procedures, as well as preliminary 
organizations for water management. Today, however, the preliminary organizations 
for water management and irrigation don’t exist. Their responsibilities, goals and 
structures have changed so much due to a variety of reasons:  technology development 
and improvement in all industrial and agricultural processes of production; the 
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development of water-related activities and related services; technical and engineering 
innovations regarding exploitation; the transfer, distribution and methods of irrigation 
and agriculture; population growth, and the major changes in the rural and urban 
population structure; and, major changes in water use that consider quantity, quality 
and variety (i.e. agricultural, urban and industrial). These issues and changes will be 
discussed in the following sections. 

1.2.1 Inventions and Methods of Operation 

In the history of ancient Iran, water has had a special holiness and respect. Our 
ancestors recognized an escort angel for water named Anahita4, as they believed 
that water is the manifestation of life and innocence. This angel has been 
respected by all of the people and, because of that, many temples and statues of 
her have been built, and in many religious ceremonies water has played an 
important role. 
Water management has been considered in different ways from those ancient 
years, too;  most of the leaders and distinctly religious people have been 
sensitive about it and because of this have prepared protocols, scrolls, 
procedures or handwritings and inscriptions in which the method of supplying, 
distributing and rationing water has been mentioned, based on a wet or dry year. 
Also, many clues have been found that show the establishment of water 
structures, and the dredging and repairing of them to supply water, especially to 
establish a thriving economy and develop villages. 
Archaeologists like Pope5 and Ghirshman6 believe that cultivating wheat was 
customary near the Orumieh Lake from 5000 to 7000 years ago, back in the 
Neolithic period. Also, there are some clues which show that aquatic agriculture 
was  started in Iran [6]. 
By developing more and increasing the population of ancient Iran, the usual 
methods became inadequate to supply the increasing demand for water. So, our 
ancestors made an invention: using a special method, they brought groundwater 
to the surface by gravitational force. This invention was unique and was called 
Kariz or Qanat [7]. 
Some of the Iranian qanats date back 5000 to 6000 years ago, the same age as 
ancient Iran. Albeit, thousands of years have passed from the date of that 
invention, yet this method is still used as an important part of rural, urban and 
agricultural water supply. Using this method, Iranians have been successful in 
the sustainable exploitation of groundwater and have withstood Iran’s drought 
conditions. These qanats have usually been managed, constructed and exploited 
by the local residents and under the supervision of the leader, the patriarch, in 
the Department of Sacred Mosques and Rural Entities. The dredger, together 
with inserting kavals7 and cleaning the canals, was the responsibility of the local 
users [8]. 
During that time, Iranians spread the technology of qanats to other countries 
such as Oman, Egypt, Spain, Germany, Mexico, America, Japan, Chile and 
North Africa. Today, it has been shown that 34 countries have used this system. 
In consideration of the importance of qanats as a water supply system which is 

                                                           

4. Anahita, Anahid or Nahid (Venus) - In Persian it means away from pollution - it is the name of a 
woman who is the god of water, rain and productivity in Iranian ancient religion. 
5. Arthur Upham Pope (1881-1969) famous American historian 
6. Roman Ghirshman (1895-1979) famous French archaeologist 
7. Kaval: An elliptical-shaped ring made of clay or cement to cover the wells or canals 
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compatible with the environment on the one hand, and the use of new 
techniques to dig deep wells which threaten the use of qanats on the other, and 
in accordance with the suggestion that Iran was a city born of qanats, the 
International Centre on Qanats and Historic Hydraulic Structures was 
established in Yazd, Iran, in 2005, as a Category II centre under the auspices of 
UNESCO. 
In addition to qanats, our ancestors used other methods, such as big dams (some 
of which are still in operation), long irrigation canals, wells, water wheels, Ab-
Anbars8 and water distributors to successfully use their limited water resources 
[9]. 

1.2.2 Major Rules 

From the date of the establishment of the government in Iran, different rules for 
the economical use of water were adopted. The Ammurapi9 Act was the first 
among those. In this Act the possession of land and water, construction of water 
installations, and the management and exploitation of them were considered. 
In the Achaemenid Empire10, the role of the government in water affairs and 
water transferring was harmonized. In the Islamic period, according to the 
importance of land improvements and agricultural and economic developments, 
and based on the statement by the prophet Mohammad that people are partners 
in three things: water, plants and fire, some rules for the exploitation of water 
resources were adopted, some of which are the basis of rules today. 
The first rule of recent times came around 1910 and was named the “Iranian 
Qanats Act”. After that, the most important acts are: the “Water Act and the 
Way to be Nationalized” (approved in 1968), and the “Equitable Water 
Distribution Act” (approved in 1982). In total, 458 rules and 206 articles related 
to water have been approved over the past 70 years, and these have led to the 
development of the Water Comprehensive Act in the Third Development 
Program of the country [10]. 

1.3 Today’s Water Management 

The hierarchical order of water management at present can be divided into the four 
following categories: 

A)  Policy-Making Structure 
o Water High Council 

This council, organized under the supervision of the highest executive 
office (the President) and with representatives of the stakeholders present, 
is a mechanism to dialogue and to harmonize the policies and general 
plans of water resources management; 

o Parliament 
It is one of the three main bodies of the political structure of the country 
and the highest authority of legislation in various sections. 

B)  Executive – Administrative Structure (Ministry of Energy) 
o Deputy Minister for Water and Wastewater Affairs 
o Holding Company of Iran Water Resources Management and related 

subset companies (Water Sector) 

                                                           

8. Ab-Anbar: A traditional tank to preserve water under the ground  
9. King of Babil (from 1750 to 1795) 
10. 550 BC – 330 BC 
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o National Water and Wastewater Engineering Company and related subset 
companies (Water and Wastewater Sector) 

C)  Technical and Engineering Structure (Private Sector) 
o 126 consulting entities 
o 216 contractors 

D)  Other Stakeholders 
o Ministry of Jihad – Agriculture, Ministry of Mines and Industries, Ministry 

of the Interior, Environmental Protection Organization, Deputy President 
for Planning and Strategic Supervision, technical and engineering 
societies, etc. 

 

2 International Context of IWRM 
The increasing importance and sensitivity of water issues in the world, together with 
the forecasts and alarms about the world’s water crisis by outstanding world experts 
and related international organizations, on the one hand, and the lack of a scientific 
model  which is approved and capable of being extended to water resources 
management because of inherent complexities and the necessity of achieving an 
appropriate international structure and model for water management, on the other, 
have attracted the world’s attention to water issues since the late 1970s. 
To achieve mutual understandings and attract international cooperation, different 
conferences and political meetings in the field of water, water management and 
sustainable development have been held. Some of those meetings were the UN 
Conference on Water, Mar del Plata (1977), International Conference on Water and 
the Environment, Dublin (1992), UN Conference on Environment and Development 
(UNCED Earth Summit), Rio de Janeiro (1992), 1st World Water Forum (1997, 
Morocco), 2nd World Water Forum (2000, The Hague), World Summit on Sustainable 
Development, Rio+10, Johannesburg (2002, Johannesburg), Bonn Fresh Water 
Conference (2002), 3rd World Water Forum (2003, Japan), and 4th World Water 
Forum (2006, Mexico). This shows how special the water management issue has 
been. 
The main outcome of these events was about water resources management and the 
ways to solve those challenges. Also, it has been recommended that all the “solutions” 
should be based on the Integrated Water Resources Management (IWRM) System 
[11]. 

2.1 IWRM in Brief 

Until the early 1990s, different aspects of water resources management (e.g. water 
quality, groundwater, water exploitation, water sanitation, irrigation, hydro powers, 
etc.) were managed separately by different entities. To solve this problem, advanced 
water resources scientists suggested a method for water resources management which 
would enable supplying the maximum benefits possible to different stakeholders. This 
multi-sector, coordinated, multi-field, participatory, flexible and transparent method is 
called “Integrated Water Resources Management” (IWRM). 
Generally, the basis of integration in water resources management is the coordination 
between all intersectional, decision-making organizations and entities at different 
levels. This is illustrated in Figure 3.  
Also, in Chapter 18 of Agenda 21, which was the declaration of the world leaders at 
the United Nations Conference for the Environment and Development (Earth Summit) 
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[12], and also one of the important outcomes of 
the Rio Summit, the topic of water resources 
management and the ways to solve this important 
challenge are addressed. As this document’s 
specific goal, programs and sub-programs related 
to water resources management have been 
compiled. In other words, the commitments of the 
governments toward water resources management 
have been determined. The following are among 
these goals: 

- Water and land should be managed in an 
integrated method; 

- Water and land should be managed at the 
local appropriate level; 

- Water and land should be understood better 
and they should be considered  economic 
products; 

- While allocating the resources, the benefits to all stakeholders should be taken 
into account. 

Some of the efforts which have been designed to reach these goals follow: 
- Improvement of legislation and an administrative system of natural resources 

management that protects the environment; 
- Integration of different sections including agriculture, mines, industry, domestic 

uses and environmental needs; and, 
- Participation among all users or stakeholders. 

2.2 IWRM Main Items 

Some of the items and main axes that should be considered for laws, organizations, 
policies and programs to achieve Integrated Water Resources Management are: 
intersectional and over-sectional coordination, public participation, institutional 
arrangements, capacity building, other executive aspects, transboundary river and 
water basin management, the relationship between quality, quantity and biological 
aspects of water resources, and environmental sustainability [13]. 

2.3 IWRM Framework and Institutional Setup 

In the Integrated Water Resources Management System, important attention has been 
given to an “Institutional Setup” which is simple, practical and understandable, and 
also capable of executing the approved policies to attain the stated goals. It has been 
recommended that this setup have the ability to supply benefits to all stakeholders in 
different situations and over a long time, and also have the fluency in executing the 
water policies and programs correctly. This should have the following elements: 

A) Specific rules, regulations and procedures to control the measurement, 
development and use of water resources; 

B) A decision-making organization for the exploitation of and operational programs 
for water resources; 

C) Different levels of relationships between decision-making organizations and 
groups that are being affected by water programs directly, and the public. 

Some of the responsibilities of an integrated institutional setup (legislation, 
organization and decision-making) for water management are the preparation of a 

Figure 3 - Integration in Water Resources 
Management 
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qualitative and quantitative inventory of water resources; water diplomacy; work 
regarding water rights; programs for water use; implementation of projects for 
improvement; the application and conservation of water; the operation, maintenance 
and supervision of water works; ending the war and other conflict situations, the 
coordination of activities related to water resources and water resources research; and, 
the transference of technology [14]. 

 

3 Institutional Development 
The organization of water management in Iran has passed through four stages since 
the 1920s as follows: 

I)  Preliminary Period 
(1925-1963)  
In this period, water 
management lacked many 
main aspects, such as 
organization, legislation 
and planning.  For the 
first time, in 1939, by 
establishment of regional 
irrigation entities in some 
cities, the idea of 
establishing official 
organizations was 
considered. In 1943 the Independent Entity of Rivers was established under the 
auspices of the Ministry of Agriculture. Also, municipalities were being 
established and through them potable water was supplied to the cities. 

II)  Establishment Period (1964 – 1980) 
In this period the Ministry of Water and Electricity was established, and then in 
1974, by concentrating the office of Atomic Energy Activities in the Ministry of 
Water and Electricity, the Ministry of Energy was established. In 1978 the deputy 
of water affairs was established in this ministry. Regional Water and Electricity 
companies also came into being. 

III)  Development Period (1981- 1996) 
In 1992 the Water Resources Management Organization was established to 
prepare strategies, policies and plans for exploiting water resources. 
Conservation, exploitation, development planning, and the execution of basic 
research were among its missions. Setting up water and wastewater companies, 
exploiting irrigation and drainage networks companies, and starting research for 
integrated planning were among the important activities of this period. 
Governmental consulting and contracting companies were established in this 
period, as well. 

IV)  Alliance Period (1997 – present) 
In this period, based on the country’s previous experiences and in recognition of 
its existing problems, and in consideration of the results of and recommendations 

Figure 4 - Institutional Capacity Development in Water Sector 
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from the technical and scientific meetings, important measures meant to 
harmonize and unify water management in Iran have been implemented. 

Based on the importance of the implemented institutional measures and their 
accordance with the international entities’ recommendations, these measures will be 
explained in details in the following paragraphs. 

3.1 Policy and Governance 

As mentioned in the previous section, it is important to establish an appropriate 
institutional setup for the Integrated Water Resources Management System. In the 
following sub-section, the important measures of water management in Iran that have 
been designed to establish or improve the above-mentioned institutional setup are 
explained. These were accomplished during the Alliance Period (from 1997 to 
present) for water management in Iran. 

3.1.1 General Policies and Laws 

� “Fundamental Policies 
The most important fundamental policies in the I.R. Iran regarding economic 
safety, energy, water resources, mines, natural resources and transportation have 
been compiled and approved by the Islamic Republic of Iran’s Expediency 
Council and with the cooperation of other organizations. These policies have 
been approved and signed by the leader of the I.R. Iran and have been 
communicated throughout the government [15]. 
Details of this approval about water resources are as follows: 

• Establish an integrated management system in the water cycle according 
to sustainable development and land use planning rules for water basins; 

• Improve the efficiency while noting the economic, safety and political 
value of water in exploiting, distributing, conserving and using water; 

• Increase water exploitation and lower natural and unnatural water losses 
in the country; 

• Compile a comprehensive plan to implement dam projects, manage 
water basins and aquifers, set up irrigation networks, equip and level 
land, conserve water quality, repel droughts and prevent floods, use 
unconventional waters, promote knowledge and technology, and 
improve people’s roles in exploitation and operation; and, 

Consider the importance and feasibility of using shared waters. 

� “Long-Term Development Strategies for Iran’s Water Resources” 
These strategies, which were approved by the Government of the I.R. Iran in 
2002, are an appropriate guide for compiling short-term and mid-term plans in 
water management. They will also cause an effective exploitation of water 
resources due to the links which are created in interdepartmental management. 
In this document, the long-term strategies have been compiled based on the 
general view of the different sectors and by considering collaborations between 
those sectors. They have been introduced in 18 articles under the following 
topics: Macro-management, Water Resources Management, Consumption 
Management, Economic Value, Quality Control, Water Supply Costs, Water 
Exchange, Land-Use Planning, Inter-Basin Water Transfer, Management and 
Structure, Water Basin Compositions, Risk Management, Urban Water 
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Distribution, Public Training, Shared Waters, Information Management, 
Preservation of Historic Hydraulic Structures and Interdepartmental 
Management [16]. 

� Basic Policies in the 4th Development Program  
After approval of the 20-year outlook plan, which highlights the development 
route of the country, the policies of the 4th Development Program were compiled 
and signed by the leader of the I.R. Iran and were shared with the relevant 
entities (government, Parliament and the I.R. Iran Expediency Council). In these 
policies, two pivotal points about water were emphasized [17]: 

• To pay attention to the economic, security, political and environmental 
values of water in exploitation, maintenance and use; and, 

• To consider importance and feasibility of using shared waters. 

� Recognition of Water as an Interdepartmental Arena 
After compiling the 4th Development Program, considering the necessities of 
and based on the position of water as a part of the infrastructure for developing 
other economic and social sectors, the water sector was considered an 
interdepartmental section and the “National Document of Interdepartmental 
Water Resources Management” was developed under the auspices of the 
representatives of all stakeholders and received Cabinet approval [18]. 

3.1.2 Water Resources Management Organizational Principles 

The most important principles that were considered during this period to 
organize the Water Resources Management Body in Iran are as follows: 

• Integration and collaboration of water resources management activities 
with other sectors: environment, agriculture, industry, sanitation, reusing 
wastes, energy production and other stakeholders; 

• Consideration of using the water basin as the basic model for water 
resources management and adopting the principle of unity for water 
basin management; 

• Integration and collaboration between various levels of water resources 
management and elements of the water resources management cycle to 
maximize the convenience for people to respond; 

• Attention to the process of the water resources management cycle (basic 
information and statistics, research, planning, construction, exploitation 
and maintenance); 

• Consideration of the principle of decentralization in organizational 
structure; 

• Consideration of the economy-of-scale to minimize administrative and 
organizational costs. 

3.2 Implemented Macro-Reforms 

During the Alliance Period (from 1997 to present), fundamental reforms were 
implemented in the water management structure to prepare for rehabilitation of the 
integrated water resources management theory in practice. The most important of 
those are: 
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• Joining the two ministries of Jihad and Agriculture to correct and improve the 
governmental structure and prepare the means for sustainable agriculture and 
natural resources development; (2000) 

• Establishing the Water High Council under the auspices of the President of the 
I.R. Iran in order to harmonize policy-making activities related to supplying, 
transferring and distributing water in various sectors and with the presence of 
representatives of various sectors such as legislators, investors, producers and 
users; (2001) 

• Establishing the “Water Research Institute” to integrate all research activities 
related to water in the country; (2001) 

• Establishing the Regional Centre on Urban Water Management (RCUWM-
Tehran) under the auspices of UNESCO, to meet the scientific, educational, 
awareness, research and consulting needs in the region; (2002) 

• Establishing the Holding Company of Iran Water Resources Management as the 
General Assembly of all regional water companies and other related and 
affiliated companies of the water sector (2002). The achievements of  Holding 
Company include following: 
o Transferring the Iran Water and Power Development Company (the 

employer of hydropower projects in Iran) from the Ministry of Energy to 
the Holding Company of Iran Water Resources Management; (2002) 

o Establishing the Water and Soil Development Company of Sistan Province 
(as a model (2003) 

o Approving the act regarding the establishment of regional water companies 
in the provinces; changing the provincial water administrations to 
provincial water companies, which is the basis for the formation of the 
provincial management of water resources along with political divisions. 
(2003) 

3.3 Reformed WRM Governmental Structure 

� Deputy Minister for Water and Wastewater Affairs 
To aggregate all of the governance activities for water in the urban water 
and wastewater management and prepare for the possibilities of 
rehabilitating Integrated Water Resources Management in Iran, the Deputy 
Minister for Water and Wastewater was established in the Ministry of 
Energy.  

� Holding Company of Iran Water Resources Management 
The Iran Water Resources Company was established in 1996. This 
company was then reformed in 2002 with a new structure and became 
responsible for managing the stocks and capital of the company in affiliated 
companies and also for executing all activities related to the recognition, 
study, development, conservation and effective exploitation of water 
resources; installations; and hydraulic structures and hydropower capacities 
(excluding the affairs related to water distribution, collection, transfer and 
treatment of wastes). The affiliated companies are: 
- regional water companies (30 companies) 
- Iran Water and Power Development Company 
- Water and Soil Development Company of Sistan 
- Farab Company 
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- irrigation and drainage networks exploiting companies (20 companies) 

� Holding National Water and Wastewater Engineering Company 
The National Water and Wastewater Engineering Company was established 
in 1990. This company, with the mission of ordering the activities of the 
Ministry of Energy in Water and Wastewater including right management, 
supervision and assessing the results, leadership and steering,  increasing 
efficiency and appropriate use of the facilities, was reformed in 2002. The 
affiliated companies now, are: 
- urban and water and wastewater companies (38 companies) 
- rural water and wastewater companies (31 companies) 

Before 1990, the municipalities were responsible for the distribution of 
water. At that time, because of incompetence and with the goal of 
concentrating the activities related to water, Parliament approved an act that 
transferred the responsibility of water distribution to the Ministry of 
Energy, and established water and wastewater companies under the 
supervision of the National Water and Wastewater Engineering Company. 

3.4 Most Recent WRM Structure 

The Water Resources Management Structure in Iran was established in 2007 on the 
basis of three national, water basin and provincial levels and was concerned with the 
following key principles: 

• Unity of water basin management 
• Decentralization 
• Convenience for people to respond 
• Economy-of-scale to minimize administrative and organizational costs 

A)  National Level 
This level is the highest technical and decision-making level for water resources 
management and is responsible for acting as the national governance on water 
resources in the country on behalf of the government. Now this level of 
management is headed by the Deputy Minister. 

B)  Water Basin Level 
As mentioned before, Iran has 6 main basins and 30 sub-basins. This level of 
water resources management was first considered in 2005, and was ultimately 
established within the structure of the Iran Water Resources Management 
Company with one deputy and 4 independent directors. In 2007, water basin 
management was established and continues to work. 

C)  Provincial Level 
Provincial water resources management is responsible for water resources 
management missions at the level of the political divisions of the country. As 
mentioned previously, because of decentralization and the structure of the 
Ministry of Energy, and because water resources management is involved with 
other political and executive departments, important problems developed: 
complicated methods of collaboration with other organizations, political and 
social challenges at the provincial level, problems in receiving the provincial 
budget for facilities and public partnership, and problems related to exploiting 
water installations. After necessary investigations, the proposed reform of this 
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structure was approved by Parliament in 2004. In accordance with this proposal, 
a regional water company was established in each province. 

3.5 The Most Important Advantages and Challenges 

The most important advantages and challenges of the present structural model are as 
follows: 

A)  Advantages 
- Possibility of acting as a unified management unit at water basin level 
- Facilitation of the implementation of national projects 
- Possibility of making more harmonized decisions 
- Existence of a small central authority 
- Possibility for appropriate distribution of human resources 
- Appropriate response to the people 
- Possibility of using the whole financial resource 
- Possibility of receiving provincial credits and public partnership 

B)  Challenges 
- Necessity of publicizing to establish this management unit 
- Need for more technical resources 
- Complexity in communication and cooperation between structures at 

national, water basin and provincial levels 
- Increase in operating costs for human resources and administrative 

installations 
 

4 Organizational Reform 
To improve and promote the current structural status, the following recommendations 
related to various levels of water management can be presented. 

A)  National Level 
The research done by the UN University shows that the water issue and its 
management is second in importance, after the population crisis, among 
important world challenges and problems of the 21st century [19]. Comparing 
the renewable water resources per capita in the world with Iran’s and its region 
shows that, if water is second in importance in the world, with no doubt it is of 
the utmost importance on a regional scale in Iran. 
Therefore, it is necessary to strengthen the comprehensive, multi-aspect and 
interdepartmental views held about water management and to generally 
improve water governance. As noted by international societies, the strategy for 
solving the existing problems is through improvement of the method of water 
governance, as one of the most important measures in reforming the 
governance structure. 
Based on this, it is supposed that the successful execution of the above-
mentioned policies and strategies in the decision-making structure of the 
country needs the water issue to weigh in more appropriately in the country’s 
governance structure. 
So, it is necessary that the national level of water resources management be 
improved, aiming at: 
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- Establishing a strong national structure which is capable of understanding 
the current situation and needs, and analyzing these two to better 
rehabilitate integrated water resources management; 

- Preparing the necessary situation for decision-making and affecting other 
processes related to water; 

- Creating necessary situations for more effective roles in regional and 
international water management; 

- Preparing to become responsible for managing future situations in the 
country according to water per capita and for forecasting the water crises. 

What their implementation needs: 
- The presence of the senior manager of water resources in the highest 

decision-making entities in the country; 
- Necessary organizational and managerial orders; 
- Effective collaboration with different executive departments which affect 

the water management process; 
- Legal capacities for affecting other departments’ policies (related to 

water). 

The establishment of an independent ministry to aggregate the policy-making, 
planning and national management of water resources should be taken into 
consideration. 
It is worth noting that governments usually change their structure to meet new 
priorities in a changing society. These new structures make possible the 
development of a new capacity regarding new governmental policies. 
Examples of these changes are the establishment of the ministries of 
“Women’s Affairs” and “The Environment”, in many countries. 
International experts and analysts have forecast the crisis of water for the 
future. They have also cautioned that water will soon be the most important 
challenge facing humanity. It is obvious that adopting appropriate policies and 
strategies and executing preventive measures, as well as making detailed plans 
for different sections, especially organizational and managerial re-ordering, 
are among the most important measures. 

B)  Water Basin Level 
One of the most approved principles in water management is re-ordering the 
management of geographical regions according to natural water basins. As 
mentioned before, according to existing documents, the regional water 
companies were first established according to the main water basins’ limits. 
But over time and because of a lack of local organizations in accordance with 
the political divisions of the country, these companies have been moved from 
their ideal positions. 
In the last structural reform that was executed in the water sector, the six main 
basins’ management consisted of four independent directors under the 
supervision of a deputy in the Iran Water Resources Management Company. 
As water management is now taking its first steps towards establishing 
Integrated Water Resources Management, the current situation is good but it 
should be advanced soon. 
One of the recommendations is the establishment of six water basin 
management companies according to the main basins of the country and make 
them responsible for technical and legal issues. In that way, local water 
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management units (provincial units) will be in a close relationship with their 
relevant basin management, and the necessary decisions related to the 
technical aspects of water management will be made in these companies and 
within the limits of their basin. After this establishment, necessary changes at 
the national and provincial levels will be needed. 

C)  Provincial Level 
Today, in the governmental domain of water management, 30 regional water 
companies (governmental) and 90 provincial (governmental), urban (semi-
governmental) and rural (governmental) water and wastewater companies are 
working. For more effective management, it is better to have a responsible 
organization for all main functions at the provincial level. After doing 
necessary research and having the necessary regulations, activities like water 
distribution issues can be put to public or private sectors, like municipalities. 
In this way, unified water management policies can be adopted and the 
principle of decision- making at the lowest level will be possible. 
The schematic structural model for water resources management in Iran, 
according to the above-mentioned description, is shown in Figure 5. This chart 
is only a perspective of the recommendations, and the exact structure of this 
model needs more work. 

To establish the Ideal Structural Model for Iran’s Water Resources Management, the 
following measures should be taken after considering the legal criteria in the I.R. Iran: 

1- Prepare a comprehensive proposal for establishing a new ministry in which 
water resources management is the main mandate and get it approved by 
Parliament; 

2- Investigate and prepare an appropriate proposal for categorizing and 
determining the responsibility and mission of each of the organizations 
involved in water management based on the new structure, and get it approved 
by  Parliament; 

3- Prepare a proposal for establishing coordinating committees between the 
decision-making organizations, groups directly affected by water plans and 
other stakeholders, with the goal of coordinating water resources activities and 
ending war and conflict situations; 

4- Design and plan training courses for: 
- Senior experts of water resources management, with the goal of 

educating them in the IWRM concepts and develop a group thinking 
attitude to propose plans to execute the concepts and promote working 
skills of the experts; 

- Employees who are directly servicing the operating companies, with the 
goal of increasing their efficiency and ability to solve problems and face 
challenges; 

5- Propose necessary mechanisms for inserting water resources management 
policies into the development plans of all related organizations (e.g. Housing 
and Urban Development, Industry, Agriculture, etc.) 
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Figure 5 - Ideal Structural Model for Iran's Water Resources Management 

5 Conclusions 
Iran is a dry country and from old times people who lived in Iran tried very hard to 
better use the limited water resources. They established organizations and entities to 
effectively manage water use. These efforts have resulted in the current structure of 
water management in Iran. Based on the recommendations of international entities 
and institutions, Iran has moved toward Integrated Water Resources Management and 
many reforms have been made in this regard. But there is a long way to go to the 
establishment of an ideal structure for water resources management. In this paper 
some recommendations for an ideal structure were made and the necessary legal 
capacities were pointed out, based on the IWRM model. It is hoped that with these 
reforms the IWRM model can be established for Iran’s water resources management. 
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Chapter 10 

Capacity Building and Optimisation of Infrastructure 
Operations: A Case of the National Water and Sewerage 
Corporation, Uganda 
Silver Mugisha1 

 

 

 

Abstract 

Water utility reforms aimed at enhancing the operational performance of utilities are 
vigorously being pursued by Africa’s water utilities. In this paper, a crisp summary of 
key capacity-building and optimisation approaches that have been applied to turn around 
the ailing performance of the National Water and Sewerage Corporation, Uganda, during 
the period 1998-2008 is presented. The paper ends with final thoughts, alluding to the 
fact that even public enterprises with focused leadership can deliver good services to its 
citizens.  

                                                           

1 Dr. Silver Mugisha is the Chief Manager, Institutional Development and External Services at the 
National Water and Sewerage Corporation, Uganda. He is a civil engineer who specializes in 
institutional development and performance management. His contact address is 
Silver.Mugisha@nwsc.co.ug and his phone contacts are +256-414-315109 (O) and +256-772-
590178 (cell phone). 
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1. Introduction 

“If the rhythm of the drum beat changes, the dance step must adapt.” 

(Swahili East Africa Proverb) 

Safe and sufficient drinking water is still not a matter to be taken for granted all over 
the world. In developing countries, the provision of safe drinking water still remains a 
daunting task. And yet, the approach to solving water supply problems is not rocket 
science! According to Hoffer (1995), there are not many variations in water supply 
systems: the raw water must be abstracted, treated if necessary, distributed, and the 
system must be financed. Despite this apparent organisational simplicity, many water 
systems worldwide have shown inconsistent performance trends and have had to undergo 
reforms. Given the importance of water infrastructure investments and operations, 
improving performance of the sector is a high priority for emerging markets. An earlier 
study details the historical background and performance improvement initiatives that 
have been implemented within the National Water and Sewerage Corporation (NWSC) 
since 1998 (Mugisha et al., 2004a). This article builds on that background, describing 
what NWSC has done up to 2006. NWSC is a public corporation wholly owned by the 
government of Uganda, having been established in 1972 by Decree No. 34 (during the 
time of President Idi Amin Dada). The corporation’s legal position was strengthened by 
NWSC Statute No. 7 of 1995, which was later incorporated into the NWSC Act of 2000. 
Under the new legal framework, the powers and structure of NWSC were revised to 
enable the corporation to operate on a commercial and financially viable basis.2 
Accordingly, the corporation is currently mandated to manage water and sewerage 
services in 19 urban areas under its jurisdiction. 

The NWSC is structured in such a way that there is a head office which acts as an 
asset holding arm. Then, there are service providers (operators) in large towns that carry 
out the day-to-day operations management in those towns. The head office is responsible 
for large-scale investments, asset management, operational support and performance 
monitoring. Since 1998, there has been a progressive increase in managerial autonomy to 
the service providers through structured, internal incentive contracts. 

According to Mugisha and Berg (2008), in 1998, NWSC was not a healthy 
organization.  The World Bank noted in its report3 that:  

Over the last 10 years, the GOU [Government of Uganda], in partnership with the World 
Bank and other donors, has made significant investments (over US$100 million) in the urban 
water and sewerage sector. These investments have contributed immensely to rehabilitating 
the existing infrastructure under the NWSC management. Unfortunately, these investments 
have not been matched with the necessary, efficient commercial and financial management 
capacity that can ensure the delivery of sustainable services in the medium- to long-term. 

                                                           
2 Before the new legislation, NWSC was operating under a decree. The powers of the corporation 
were constrained through cumbersome reporting requirements to the minister (government). The 
NWSC was not allowed to freely outsource operations management. There were a lot of overlaps 
in role definition between the government and the corporation. The new NWSC Act of 2000 was 
aimed at streamlining these inconsistencies.   
3
 World Bank Aid Memoiré Document (1998), Project Evaluation Report to NWSC Management  
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 This conclusion, based on a thorough analysis, found that the corporation had a 
sound infrastructure, abundant water resources and an enabling legislative framework. 
However, the corporation had a large and inefficient labour force with conflicting and 
overlapping roles, high unaccounted-for water (more than 50%), poor customer service, 
low collection efficiency (about 71%), substantial accounts receivables (a day’s 
receivable ratio of about 420 days) and corruption within the work force, especially in the 
field staff. There was a running monthly deficit of about Ushs 
348,000,000(~US$300,000) despite a high average tariff of Ush 1,100/m3 (US$1.00/m3). 
In other words, NWSC was nearly in a state of bankruptcy. In addition, the corporation 
had to contend with a number of threats, including debt-servicing obligations coming due 
and a value added tax law that compelled NWSC to pay taxes on any increases in bills. 
On the other hand, the government was willing to give support to proactive managers, 
and the economy was relatively stable. In addition, the government was also willing to 
freeze the debt (~US$100 million) for some time to give the corporation a chance to 
recover, if serious managerial efforts were initiated. Thus, improving operational and 
financial performance was essential to prevent further deterioration. 

This paper outlines the corrective actions and capacity-building processes undertaken 
by NWSC management and staff to turn around its performance4, the sequencing of those 
steps, and the outcomes from this reform programme. The paper demonstrates the 
benefits of new initiatives to policy-makers, analysts, and managers of poor-performing 
utilities. Such initiatives are not painless, nor can they guarantee success. However, 
citizens and political leaders in developing countries are finding the status quo 
unacceptable: organizational transformation based on feasible commercial plans and team 
initiatives can improve performance. 5 

2. Capacity-Building Initiatives Undertaken 

“If you do not listen to good advice, you will be embarrassed in public.” 

(Oshiwambo Namibia Proverb) 

Staying focused is crucial for reform champions (Mugisha and Berg, 2008). 
Sometimes, an impending crisis becomes a catalyst for change. In an effort to address 
managerial inefficiencies in NWSC, the government appointed a new board of directors. 
The new board was comprised of representatives from local governments; the business 
community; professional bodies; the environment; the ministries of finance, water, and 
health; and, small-scale industries. The composition and structure of the board enabled it 
to exercise its governance functions properly, and it was able to shield the corporation 
from political interference and patronage. The new board, in turn, appointed a new 
managing director, Dr William Muhairwe6, who was given the mandate to rethink 

                                                           
4  More details on the reform measures can be found in Mugisha et al., 2004a, b and 2005. 
5 Other African nations have also instituted programmes for improving public service: 
Rugumyamheto (2004) outlines Tanzania’s steps for reform.     

6
 Dr. William T. Muhairwe is a management specialist trained in economic and business 
management and has been managing public companies for more than the last 15 years in Uganda 
and abroad. Since 1998, he has been the managing director of National Water and Sewerage 
Corporation, a state corporation that was almost collapsing due to mismanagement. Through his 
initiatives, Dr. Muhairwe has implemented innovative change management programs that have 
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strategies for performance improvement. The appointment led to an emphasis on 
commercial viability, utilising “customer care” as an organising theme. The board and 
new management also pursued the approach of having performance contracts with the 
government in which roles and obligations were clearly spelled out.  

Fortunately for the new team, management and staff were aware that the ship would 
“sink” if nothing was done to remedy the situation. Dr. Muhairwe decided to adopt the 
approach of working with everybody. Ultimately, all the change management 
programmes that are outlined hereafter were mainly implemented by incumbent staff who 
thankfully had acquired sufficient technical skills in the past. Changing organizational 
behaviour and the work culture became the focus of the new initiatives. Consequently, in 
response to the above challenges and with limited resources at its disposal, the NWSC 
devoted its efforts to enhancing its capacity and strengthening operations through 
numerous innovative approaches. These included effective change management, water 
loss (NRW) management, water resource protection and stakeholder coordination, 
creative approaches and timely water production development. 

Change Management Initiatives: At the tactical level, the new board and 
management came up with a series of programmes: 

• 100-Days Programme (Feb-May, 1999) was a high-impact programme that 
focused on reversing operational and financial inefficiencies. It was carried out 
through aggressive revenue collection strategies and cost-cutting measures. A 
number of cost-cutting measures implemented during this programme included 
rationalization of the medical scheme and a reduction of travel costs 
(establishment costs).  

• Service and Revenue Enhancement Programme (August, 1999-August, 2000) 
aimed at restoring customer confidence in the ability of NWSC to deliver 
services. Under this programme, NWSC established customer service centres and 
front desks, conducted customer surveys to capture customer wants, and instituted 
amnesty for illegal water use.  

• Area and Service Performance Contracts (2000-2003) focused on making 
service providers reach commercial sustainability: managers had the authority to 
make important decisions and were accountable for outcomes. 

The corporation had to improve operating margins by reducing bureaucracy, increasing 
staff productivity and encouraging worker involvement. The NWSC management also 
collaborated with the union to reduce excess staff by half, from 1,800 in 1999 to 900 staff 
in 2001, without any industrial unrest.7 NWSC designed these programmes to improve 
morale and to instil confidence in managers who were able to alter the expectations of 
operating staff.  Two other initiatives promoted organizational change: 

                                                                                                                                                                             

successfully turned around NWSC from a loss-making organization to a profit-making 
government parastatal which is now a benchmark for best practice, both nationally and 
internationally among water utility organizations.  

 
7 Kelman (2006) argues that crisis can inhibit responses by government organizations in the area 
of downsizing.  This case study suggests that extreme pressure can improve organizational 
performance, but management needs to address employee issues in a participatory manner.    
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• Stretch-Out Programme (2002-2003) emphasized teamwork through work 
involvement and a reduction of the “boss-element” typical in bureaucratic 
organizations. For example, the programme promoted informal Fridays, where all 
staff wore NWSC “T-shirts”, symbolically demonstrating that staff at all levels 
were making contributions to achieve a common objective.  

• One-Minute Management Programme (2003) created procedures for promoting 
individual performance accountability, a problem identified when teams were the 
focus of organizational development. The programme promoted individual staff 
accountability by asking each staff person to come up with a vision, mission and 
goals describing his/her planned role in achieving corporate objectives. The 
achievement of goals was then a subject of periodic appraisals and incentive 
awards.  

Currently, NWSC is implementing Internally-Delegated Area Management Contracts 
(IDAMCs) aimed at giving more autonomy to area managers (partners8), defining roles 
and responsibilities more clearly, and creating better incentive plans that allocate more 
operating risks to partners. By passing more risks to partners, the head office is able to 
encourage greater innovation and work commitment. In this regard, the partners are paid 
through increased incentives for taking on these risks. To rationalise the monitoring and 
evaluation activity, a “checkers” system has been introduced to strengthen the IDAMC 
implementation process, emphasising both processes and outputs. The IDAMCs have 
also been recently (December, 2008) reinforced with a Water Raving Fan (WRF) 
initiative that operates on three “secrets”: developing an internal vision of customer 
perfection, knowing what the customer wants, and delivering that plus 1%. The WRF is 
not a programme but a cultural change activity aimed at exceeding customer satisfaction 
and moving to the customer “delight” frontier. The corporation has introduced facets like 
serving free drinking water to visiting customers, providing a dedicated customer parking 
area, sweeping city streets as a way of giving back to customers, donating to the needy, 
among others. The WRF has the ultimate objectives of increasing customers’ willingness 
to pay and enhance public perceptions of the services on offer.  

Of course, no organization can be successful in isolation: collaboration allows 
managers to learn about the strengths and weaknesses of peer companies. To facilitate 
such exchanges, NWSC carries out regional networking through a recently established 
External Services unit. Through this unit, the corporation has established a mechanism 
for sharing experiences and rendering consultancy services to outside companies, on a 
cost-covering basis. 

The organization’s experiences in Private Sector Participation (PSP) and with other 
commercialization activities have provided NWSC professional staff with experience; the 
internal evaluation process serves as a mechanism for internal learning. When shared 
with peers, programmes such as those listed above provide lessons for others. Recent 
activities provide examples of cases that help other organizations better understand how 
                                                           

8 Under the IDAMCs, the head office enters into an internal, non-legalistic contractual 
arrangement with partners in Areas. The partners are a team of senior managers in the 
Areas/Water utilities, who are bound together by a Partnership Deed detailing how business shall 
be conducted during the period of the internal contract. The partners are headed by a lead partner, 
who is the accounting officer of the water utility/Area.  
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to create value. These initiatives, which have, to a large extent, been financed by 
internally generated funds include: 

•  Reducing accounts receivable and uncollectibles: Kampala Revenue Improvement 
Project (KRIP): 1998 - 2001, under Gauff J.B.G. 

•  Improving financial performance further through enhanced monitoring of 
managerial performance: Kampala Water Supply and Sewerage Area 
Management Contract: 2002 - 2004, Ondeo Services. 

•  Evaluating the impacts of rate design: Tariff Review (since 2001-to date) 

� Reduced connection/reconnection fees  

� Tariff indexation against inflation  

•  Expanding customer base: New Connection Policy, which NWSC introduced in 
2004, aimed at giving free access for pipe lengths up to 50m (with a nominal fee 
of about US$30). 

•  Modernizing information technologies: Computerization of systems (billing, 
financial, procurement, payroll, voice over IP, Lotus notes, customer complaint 
tracking, call centre, etc). NWSC implemented major computerization initiatives 
in 2003, and these were funded by the German Development Cooperation through 
the GTZ (the German foreign aid agency).  

•  Improving customer services: Introduction of account balance checking system 
with local telephone (2003) and direct-debit (DD) system with local banks (2006). 
The administrative costs of these initiatives are minimal and are being met 
through internally generated funds.  

These initiatives illustrate the range of managerial and engineering programmes 
introduced to promote financial sustainability and credibility with consumers and 
government agencies. 

One factor supporting the favourable outcome to date is the performance contract 
between NWSC and the government of Uganda, represented by the Ministries of Water 
and of Finance. The targets and reporting procedures have institutionalised 
accountability, without introducing a separate agency to monitor the corporation. At some 
point, current arrangements will come under review. However, the arrangements have 
been beneficial to date, in contrast to patterns observed elsewhere. It may be that the 
second generation of performance contracts have benefited from the experiences of 
others. 
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The ambiance at one of NWSC Water Works created by change management 
initiatives 

The implementation of these change management programmes in NWSC has given 
rise to a number of lessons. It is important to involve and empower staff to make 
decisions at appropriate levels of operation. In this case, devolution of power from the 
centre is a key prerequisite. In addition, customer focus and incorporation of “private 
management style” efficiency (less bureaucracy, performance-based pay, “customer-
pays-for-a good service” principle, etc.) are key success factors. Furthermore, good 
planning and continuously challenging management teams with new performance targets 
keeps the momentum of performance programmes alive. Other success factors include 
outsourcing non-core activities, systematic use of external contracts versus short-term 
internal performance programmes/contracts, clear oversight and monitoring through the 
checkers system, and information sharing through benchmarking.  

Emerging Managerial Tools and Principles: Besides the above initiatives, an extensive 
computerization drive to network all its operating areas was undertaken in order to 
strengthen the communication mechanisms, which was vital for accurate decision-making 
and planning purposes. Further, the tariff policies were reviewed and new measures 
instituted, including reduction of new connection and reconnection charges. At the same 
time, regular tariff indexation against inflation was introduced, which enhanced financial 
sustainability through improved revenue generation. In all these change management 
programmes, one may ask: ‘what type of management best enhances water availability 
for citizens, especially in places of abundant fresh water sources?’. A number of 
emerging management tools (EMTs) can be distilled from the NWSC case study. These 
include improving governance through a series of innovative performance 
contracts/programmes, use of performance-based incentives and strong customer focus. 
Furthermore, empowerment and continuous staff development, efficient and well-
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targeted investments to address scarcity, and a constructive dialogue with government 
and donors on how to best address water scarcity are also critical ingredients. Last, but 
not least, utility managers MUST incorporate strong research and development to explore 
new ways and technologies to address water scarcity. 

With respect to the principles for all the implemented programmes in NWSC, the 
underlying considerations were proper identification of the driving forces for key 
performance areas and strategy formulation with clear prioritization of the activities. In 
all cases, a well- and strategically-formulated monitoring and evaluation (M&E) 
framework was developed to ensure continuous improvement. The programmes adopted 
relevant PSP-like mentalities (i.e. a commercial orientation, customer care, and incentive-
based pay) and encouraged ownership, collective decision-making and a balanced 
bottom-up and top-down management approach. 

Unaccounted for Water (UFW) Management: A substantial amount of water loss in 
the system was attributed to illegal use and other types of commercial losses. However, 
without well-established hydraulic zones and a demand management system, it was not 
possible to establish the percentage that illegal use contributed to such losses.  In an effort 
to curb the rampant illegal use, dedicated and well-facilitated illegal use management 
units were established in all operating areas with clear outputs that formed the basis for 
their remuneration. The units were responsible for identifying and taking proactive action 
on all illegal-use cases in their respective areas. The organizational structure of the 
operating units was also streamlined to emphasise leakage control activity, and leakage 
management teams were established with delineated responsibilities and performance 
targets. The teams’ activities were enhanced by a full-fledged call centre, which is the 
registration point of all reported leaks and bursts which are immediately routed to the 
responsible leakage management teams. The call centre database is also used to record all 
other actions with respect to faults that have been discovered by the teams themselves. 
This approach has significantly reduced the response time to leaks to within 2 hours. 
Apart from physical leakage management, the metre management and replacement 
policies were reviewed, leading to the effective definition of procedures to ensure correct 
levels of maintenance for customers and bulk metres. On the other hand, proactive 
strategic alliances with security agencies and communities played a vital role in 
addressing the challenges of metre vandalism in the system. 

Water Resource Protection and Stakeholder Coordination: NWSC experienced a 
number of external problems affecting service delivery that arose from climate changes, 
and involved the quantity and quality of raw water in most areas. A continuum of 
approaches was adopted to respond to these challenges. Among these approaches was the 
enforcement of compliance with abstraction permit conditions, including, among others, 
the need for the utility to restrict raw water abstraction within allowable limits. In this 
way, emphasis was put on the ‘optimisation of every drop’ abstracted to ensure reliable 
supply, especially during times of short raw water supply. The NWSC managers also 
increased vigilance in the surveillance of the source and coordination with the 
environmental protection agencies and communities where measures were undertaken to 
protect the source and minimise any devastating human impact. The recent (2004-2006) 
drop in water levels, especially in Lake Victoria, necessitated innovative approaches that 
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required modification of the intake system to extend the abstraction point further into the 
lake to guarantee reliable abstraction, in terms of both quantity and quality. 

Timely Water Production Capacity Development: The heavy investments carried out 
prior to 1998 resulted in excessive idle plant capacity for most infrastructure systems. 
Consequently, as in 1998, the overall plant capacity utilization for all NWSC plants was 
only 55%. The excessive idle plant capacity gave rise to uneconomical depreciation costs, 
increasing operating costs due to the oversized system. This inefficient investment 
activity also meant that funds were tied-up and there was not enough to carry out network 
expansion programmes. However, arising from the free new connection policy, expansion 
of the customer base and improvement in service delivery have significantly improved 
the idle capacity of the system to about 75%, as in 2007. In this respect, a plant capacity 
utilization of 85-90% is considered a sufficient inflection/trigger point for capacity 
upgrading. Furthermore, in NWSC’s case, the majority of heavy investments in the 
system have been implemented through grant financing to avoid negative tariff effects, 
given the limitations in implementing full cost recovery.  In order to ensure long-term 
sustainability of the investments, all capital projects are implemented taking into full 
account accompanying institutional, operational and maintenance managerial 
implications. 

Creative Approaches to Enhance Internal Reforms  

“Between imitation and envy, imitation is better.”  

(Ekonda, Democratic Republic of Congo Proverb) 

Creating Strategic Rivalry among Operating Teams: This might seem like a provocative 
approach to management but it worked wonders for NWSC’s internal reforms. The 
underlying performance driver here is competition. For example, by sending an invisible 
signal from the supervisor telling water distribution teams, secretly, that the other team is 
better organised and therefore performing better creates a sense of competition. In this 
case, supervisors have had to be careful not to go into details of proving who is right and 
who is wrong, initially. The idea is to create anxiety and envy among teams so that they 
can streamline and improve their production technologies. Of course, the final verdict 
must be delivered through a transparent evaluation activity showing the teams’ 
performance trends and target achievements. One caution that has to be borne in mind is 
that the teams must not take the supervisor’s criticisms as ‘business as usual’. The 
criticisms must appear like they have been well researched and should roughly predict 
true trends after a transparent compilation of empirical evidence. This calls for the 
supervisor’s effective use of key invisible and genuine informants. This approach, 
however, requires significant situational management and readjustments to avoid 
demolishing teams rather than building them up. This approach has worked well, 
resulting in improved water leakage management in NWSC water network systems.  

Flexibility in Restructuring Operating Teams: According to Chandan (1987), each 
organizational structure must suit the situation and be optimally useful in meeting 
organizational objectives. Good organizational design is a function of factors including 
the environment, technology, size of the company and philosophy of the central 
management (ibid.). Furthermore, Bennis (1956: quoted in Chandan, 1987), contrasts an 
organic structure with a bureaucratic structure, pointing out that the latter is more suitable 
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under fairly stable conditions while the former is more desirable in times of dynamic and 
rapid technological changes. In this regard, an organic structure is more informal in 
nature, it de-emphasises authority and concentrates on problem solving. In water network 
systems management, indeed the organic model is preferred for two reasons: First, 
technical problems, especially in African water utilities, are complex and uncertain, 
requiring flexibility in the structuring of management teams. Secondly, there is 
significant variability and a transient character in the qualities and commitment of 
operating staff due to inadequate remuneration systems and subsequent copping 
arrangements. Such organizational flexibility has also been tried in water reforms in the 
NWSC and proved profoundly helpful.  

3. NWSC Benefits from the Capacity-Building Initiatives  

“Be the change you want to see” 

(Mahatma Gandhi) 

Implementation of the above management strategies has resulted in significant 
efficiency gains (see Table 1 below) for the corporation for the period 1998-2008. 
Specifically, service coverage has increased from 48% to 71% and the level of UFW has 
been reduced from 51% to 33% - with all towns, other than Kampala, registering UFW 
levels between 15-18%. The corporation registered a financial surplus after depreciation 
in 2008, which is a reflection of the positive impact that the changes had on financial 
sustainability.  Most importantly, the capacity-building initiatives lifted the spirits of all 
staff in the corporation, and enhanced performance through increased accountability, 
increased customer focus, prompt decision-making, increased autonomy and initiative 
taking. The programmes also allowed for rational allocation of operating and commercial 
risks through well-structured performance incentives.   

Table 1: NWSC Performance Improvements 
Performance Indicator 1998 2008 

Service coverage 48%  71% 

Total connections 50,826  205,000 

New connections per year   3,317     24,000 

Staff per 1000 connections 36 7 

Collection efficiency 60% 93% 

Unaccounted-for water 51%   33% 

Proportion of metred accounts 65%  99.6% 

Annual turnover USH21.9Bn  USH84.0Bn 

Profit /(Loss) after Depreciation Loss: (USH2.0Bn) Profits: USH3.4Bn 

4. Focusing on Real Issues: Disregarding Rhetoric  

The successful implementation of these performance-enhancement initiatives across 
NWSC’s operating units suggests that the conventional wisdom regarding non-
performance by public companies is incorrect (Mugisha and Berg, 2008).  The NWSC 
experience clearly shows the benefits of focusing on what works:  there is no single 
textbook solution to the myriad of problems facing water utilities, especially in low-
income countries. Most of these problems are caused by local managers, poor 
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organizational cultures, citizen non-payments and political intrusiveness. These groups 
are potentially the change-agents who can address those problems.  Familiarity with the 
problems can be an advantage when attempting to solve them, although this is not always 
the case. 

In some cases, the person who is the source of the problem needs to be removed from 
his or her position of responsibility.  However, the person should be given the 
opportunity to change—to become part of the solution. NWSC leaders believe that the 
one who causes the problem and lives with it is best placed to give information about it, 
and even provide input about how to solve it. It is essential that the internal governance 
system provide the right incentives and a good framework to enable such people to 
diagnose the situation and come up with solutions. Developing sound incentives requires 
several steps: strong leadership articulates the right vision for the company, guides staff 
in problem analysis, and motivates them to come up with strategies to address gaps. It has 
been established that this ought to be a continuous process. The principle “ never be 
satisfied with the status quo”  works well for any business – including water supply – 
where the challenges are clear.   

Conventional thinking reflects the view that managerial practices under public 
management settings are fundamentally flawed, reflecting frustration with poor 
performance of public companies. Sometimes that poor performance is attributed to the 
non-economic objectives given to public enterprise (such as job security, employment, or 
regional development), so standard financial performance measures may be 
inappropriate.  The situation has been most problematic in “basic needs” infrastructure 
utilities where governments say that they do not want citizens to lack access to clean 
water or to suffer the health impacts of contaminated water.  The general record suggests 
that nations often become trapped in what Savedoff and Spiller (1999) label a “low-level 
equilibrium” involving low prices, low quality, slow network expansion, operating 
inefficiencies and corruption. The situation is “stable” in a sense—as managers pretend to 
manage, their utilities pretend to deliver services, and customers pretend to pay.  
However, the outcome is most unfortunate. 

When the water utilities lack cash flows, those responsible for public funding 
recognise that using limited treasury resources to finance inefficiencies is not sensible, so 
promised funding disappears; the situation remains bleak. This dilemma has often led to 
what could be called “desperate solutions”: the privatization of such companies. 
However, an independent consultant for NWSC remarked, “Governments should never 
expect to privatize their problems to international companies and think it will work” 
(Richards, 2003). Indeed, the private sector participation experience at NWSC suggests 
that international operators do not come to manage problems but to earn returns on their 
investments.  They will exit and leave the country if the combination of their skills and 
the institutional environment lead to low cash flows. Those cash flows may be low 
because of internal problems (their lack of needed skills and misunderstanding of local 
conditions) or external circumstances (their reasonable expectations regarding 
institutional changes were unfulfilled). This fact partly explains why NWSC could not 
continue contracting arrangements with Gauff at one time and later with Ondeo.  

Fortunately, nobody has a monopoly on approaches to improving performance. From 
NWSC’s experience, excellent performance can be home-grown, but such an outcome 
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requires a set of conditions.  Do-it-yourself works if the implementing team has strong 
leadership, the right tools (legal framework), appropriate skills and a clear set of (shared) 
objectives.  Nevertheless, one wonders why current managers have knowledge and skills, 
but they often lack the incentives to put forth the extra effort and make some difficult 
decisions. For many utilities, local managers are the starting point for improvements in 
performance. In the case of NWSC, Dr. Muhairwe’s insistence on self-actuated internal 
reforms paid off in this way. Initially, some stakeholders thought that NWSC’s problems 
needed imported management. The management and board insisted that they had the 
tools and vision that more than matched the capabilities of outsiders. Of course, weak 
performance would have been evidence that the new MD and his reform team were 
incapable of turning around the organization. That meant establishing baselines, 
identifying past trends and setting realistic targets. No longer were numbers proprietary 
(or, as has been the case for many public enterprises, “unavailable”: transparency and 
accountability guided the process). Data reflected reality, not the wishful thinking of 
managers or the hopes of politicians.  The results supported the team’s confidence and 
gained stakeholder support.  

In some cases, particular stakeholders (consultants, reform managers and technical 
advisors) might overestimate institutional problems (or underestimate the capabilities of 
state-owned enterprises). Such groups must be handled carefully, since their actual 
intentions may not be consistent with public statements (or with local values or 
aspirations).  Some of them are representatives of stakeholders (such as national donor 
agencies) identifying national investment opportunities for the firms they champion. 
Other stakeholders, such as those representing international banks, might support the 
policy “flavour of the month”. While both groups can provide capital through a variety of 
arrangements, they can prematurely damage initiatives that the company is planning 
and/or implementing. “Conditionality” becomes another word for “policy being dictated 
by those who are unfamiliar with issues” on (and under) the ground.  Communicating 
with powerful, multilateral donor agencies and convincing their representatives that the 
local team can succeed requires a substantial investment of time. However, that 
investment is necessary:  in some cases, the dialogue leads to better plans; in others, the 
local team is able to persuade these important stakeholders that the highest payoff will 
come through local talent, insulated from volatile political forces. As NWSC entered the 
process, managers realised that they needed to identify their roadmap, accept constructive 
advice, respect differences of opinion, and ensure that company values and objectives 
were at the centre of everything. International consultants have a role in the process, but 
the ultimate decisions cannot be delegated to professionals who lack a deep 
understanding of national institutional constraints and unique local opportunities.   

5. Making the Case for Public Enterprises 

According to Muhairwe (2008), managers of public enterprises seem to take their 
usefulness or their roles in the economy and society for granted. They seem to assume 
that they deserve to exist simply because they were established to perform preordained 
statutory mandates. Otherwise, why would they have been established in the first 
instance? Managers see their corporations as victims of government interference, 
meanness and under-capitalization, and of donor conditionalities and technical and 
capacity constraints. This self-pity, mourning and “blame-storming” can only lead to a 
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dead end. Public enterprises have to earn a living in accordance with the rationale for 
which they were established in the first place. They have to justify their existence and 
continuity through their performance and achievements. They have to make their case to 
win over the shareholders, development partners and other stakeholders through results, 
not words.  

If a public enterprise performs well, other stakeholders will notice and back it. Should 
public enterprise managers present credible diagnoses and prescriptions, other 
stakeholders – including the government and donors – will listen, or at least give such 
propositions the benefit of the doubt. Since 1998, the capacity-building initiatives at 
NWSC have demonstrated that even sceptics and doubting Thomases can be converted 
into friends, allies and partners by incremental performance improvements. Take the case 
of the government, the sole shareholder of NWSC. By 1998, the government was bent on 
privatising the corporation, preferably into “international operators” with lots of resources 
and expertise. Accordingly, the privatization of public utilities was supposed to resolve 
their management and performance problems at a stroke. However, the government was 
stuck with NWSC because there were no serious international bidders. Public utilities like 
NWSC are much more than ordinary commercial enterprises whose paramount purposes 
are to make money for the shareholders. Over and above commercial considerations, 
public utilities are vested with “social-mission” objectives, but few international 
operators are willing to carry such a burden. In any case, at the moment, our water market 
is too small to attract foreign investment.  

 

 

One of the NWSC Branch Offices in Kampala City 

When NWSC’s home-grown internal reforms strategy began to turn the corporation 
around, the government gave it a big “thank you” for a job well done. Not only did the 
government grant the corporation operational autonomy through successive performance 
contracts (2000-2009), they also agreed to settle the arrears which had accumulated over 
the years, and, henceforth, to settle new water bills on time. As a result, the spectre of 
privatization that had haunted the corporation began to recede. This provided time to 
consolidate performance improvements through even more ambitious change-
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management initiatives. By 2005 the government had become a supportive owner in 
implementing internal reforms, which goes to show that governments are flexible enough 
to back the winning horse when they see one. This has been a useful lesson for NWSC 
managers as an organization.    

Similarly, at the beginning of change-management programmes, donors, especially the 
World Bank, had grave reservations about the chances for success of home-grown 
capacity-building reform initiatives at NWSC. For example, the 100-days Programme 
was dismissed as an ingenious gimmick to hoodwink the public and to delay divestiture 
and privatization. Fortunately, actions always speak louder than words. Therefore, as the 
change-management initiatives began to transform the corporation into a viable entity, 
donors realised that there was the utmost seriousness and warmed up to the reforms. In 
addition, instead of seeing conditionalities as a suffocating yoke around our neck, NWSC 
managers saw them as challenges to overcome. Surely, conditionalities such as improving 
revenue collection, reducing UFW and arrears, and increasing staff productivity could 
only be seen as meant for the corporation’s own good, rather than that of the donors.  

In making the case for public enterprises, it is important to cultivate the support of the 
print and electronic media, for example by providing information, keeping an open-door 
information policy, publicising activities and achievements, and participating in phone-in 
programmes. Needless to say, the media are the eyes and ears of the public. The media 
raise public issues, shape the nature and direction of public debate, mould public opinion 
and can make or unmake the reputations of public enterprises. Since 1998, NWSC 
managers have done their best to cultivate media support and to win their confidence. 
There was extensive use of the media as the channel of communication and feedback. 
Through the media, NWSC publicised capacity-building activities, programmes and 
achievements, and responded to public criticisms and complaints. As a result, the public 
has become more sensitised to what NWSC has been doing and, by so doing, the 
corporate image has been boosted in the popular imagination. The corporation has 
become a favourite household name and an oft-quoted example of what other public 
enterprises and authorities should be doing to improve their public approval ratings. 
Managers who ignore the media do so at their own peril. They miss opportunities to make 
the case for their organizations. 

6. Final Thoughts: Looking Back to Forge Ahead 

Upon looking back, one sees that NWSC managers have made progress over the last ten 
years by transforming the corporation into one of the most successful public enterprises 
in Uganda.  The NWSC has indeed become a model public utility in the water industry 
and has begun to share its experience with sister utilities in Africa and other parts of the 
world through its External Services Department. In this respect, consultancy services 
have been rendered not only to sister water utilities in Zambia, Tanzania and Zanzibar, 
Rwanda, Kenya and elsewhere in the world, but also to private enterprises in Uganda.  

For example, in April 2005, NWSC External Services signed a contract with the Alam 
Group of Companies in Kampala to “provide a wide range of professional support in 
respect of development and implementation of organization behaviour change 
management programme”.  Similarly, in partnership with ARD Inc. of the United States 
of America, and under financial support from United States Agency for International 
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Development (USAID), the corporation won the contract to provide water utility 
technical and managerial support services to two towns in Northern Uganda: Kitgum and 
Pader. In addition, NWSC External Services was contracted by Kampala City Council to 
help review and recommend strengthening measures in revenue generation activities for 
the city. The External Services Department has also been actively involved in providing 
various forms of capacity-building programmes to the local private operators in Uganda. 
All these activities clearly point to a “management revolution” which has been carried out 
through local initiatives and programmes, without prompting or guidance from the 
outside world. Managers have revolutionised the corporation’s organizational behaviour 
and transformed its work environment.  

The corporation has built a professional team of managers and staff with the capacity, 
skills, brains, knowledge and experience to match their peers around the world. The 
NWSC experience has proved that it is possible to transform public enterprises using 
home-grown solutions.  It also demonstrates that that it is possible to apply private-sector 
principles, techniques and motives to public enterprises through delegation, 
decentralisation and operational autonomy. The emphasis on home-grown change-
management initiatives does not mean that development partners have not made useful 
contributions to the transformation of NWSC since 1998.  Indeed, donors have provided 
significant technical assistance in terms of money, input and expertise.   

 

 

NWSC External Services Staff making a presentation to a Nigerian Delegation  

Without donor support to some service delivery activities, the corporation would not 
have accomplished as much as it did. NWSC could not have done everything on its own 
without a helping hand from outside development partners.  They have been useful in the 
past and the present, and no doubt will continue to be so in the future.  However, the 
point is: charity begins at home.  The NWSC experience shows that change management 
must be conceived, borne and nurtured from within.  The lesson to draw from this is that 
whatever they do, outsiders cannot be a substitute for local management initiatives. 
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Of course, it should be noted that the NWSC has not yet won the war of the quest for 
excellence or corporate perfection. The change-management case marks the early stages 
of a long journey toward the ultimate realisation of the corporate vision of ‘being one of 
the leading water utilities in the world’ through a corporate mission of ‘providing 
efficient and cost-effective water and sewerage services, applying innovative managerial 
solutions to the satisfaction of our customers in an environmentally friendly manner’. 
NWSC ought to continue to aim at perfection in its service delivery, and not be oblivious 
to the challenges, or even to the internal and external threats, to the sustainability of its 
performance in the years ahead. In any case, experience has shown that every success is 
invariably pregnant with new challenges that require new solutions. After all, enhancing 
performance to improve service delivery is bound to be a process without end, for 
perfection is always elusive and shifting even in the most efficient of business 
enterprises. However, a strong, solid foundation has been built through a series of 
change-management initiatives, and gained sufficient experience, confidence, capacity 
and momentum to forge ahead into a prosperous and sustainable future for NWSC. The 
current and future managers of the corporation must take care because of the possibility 
of sliding back if hard work is not sustained.  
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CHAPTER 11 

Lessons Learned from Capacity-building Approaches 
in the UN-Habitat Water for African Cities Programme 
G. Alabaster1 
 
 
 
Abstract  
This paper describes the Training and Capacity Building (TCB) Programme of the UN-
Habitat Managing Water for African Cities (WAC) Programme Phase 1. The TCB 
programme was conducted between May 2002 and August 2005. The programme was carried 
out by UNESCO-IHE, supported by Network for Water and Sanitation (NETWAS) 
International, based in Nairobi, and the Centre de Formation Continue (CEFOC), based in 
Burkina Faso. It brought together participants from 6 cities in Western, Eastern and Southern 
Africa. The cities selected in West Africa included Accra (Ghana), Abidjan (Cote d’Ivoire) 
and Dakar (Senegal). The cities selected in Eastern and Southern Africa were Addis Ababa 
(Ethiopia), Nairobi (Kenya) and Lusaka (Zambia). The city of Johannesburg (South Africa) 
contributed as a resource organization. 
 
The programme sought to build capacity in the participating cities in the water sector through: 
• Making information available on best practices in urban water management, and 
• Linking sector professionals with each other and with other networks, institutions, 
governments, municipalities, NGOs and the private sector. 
 
The Training and Capacity Building Component specifically focused on the three inter-linked 
thematic priorities of the WAC I Programme, which were: 
• Improving efficiency of water use through water demand management 
• Preventing the negative environmental impact of urbanization on freshwater resources 
• Enhancing public awareness in African cities 
 
The programme was implemented over a period of three years. It started with a survey in the 
different cities to identify on-going pilot projects that could be used as training materials and 
potential local training institutes/trainers. Following this, the TCB component began with a 
training of (local and regional) trainers (ToT) who would lead the training in each of the 
cities. During the ToT, the trainers gained knowledge and expertise in the field of water 
demand management, pollution prevention and control, public awareness and planning, 
knowledge needed to train the target groups. The target groups included middle level 
managers (MLM), senior level managers (SLM) and top level managers (TLM) in the water 
sector of each of the six cities. The training courses were carried out in two cycles with a 6-
month period of break time. In the first cycle, action plans were defined and developed for 
implementation during the period between the two cycles. In the second cycle of training, 
evaluation of the progress made in the implementation of the action plans were made and 
recommendations were suggested on experience learnt from the actions. During the training 
process, discussions and recommendation from the lower level were used as input and 
learning points for the higher level training. The training strategy was important to create a 
conducive environment for the lower and higher management levels to interact and discuss 
openly the important issues of water management. The course contents were designed to give 
the participants a holistic approach on? integrated water management. 
 

                                                      
1 UN-Habitat 
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During the training of trainers, a team of 22 professionals was trained from the participating 
cities that carried forward the process at the local level. These professionals contributed to the 
training of about 130 managers (MLM, SLM, TLM). Action plans were developed after 
discussions in the various levels and at different periods of the training. The action plans 
resulted in measurable achievements, e.g. in the field of reduction in unaccounted-for-water, 
environmental protection and public awareness campaigns. Moreover, training materials and 
training reports were prepared for each training activity that would be used for further 
reference. 
 
Overall, the participants evaluated the programme as successful, however, there were some 
limitations and challenges with respect to roles and responsibilities of the different partners 
and actors, as well as to the budget. The lessons learnt from WAC I, if addressed adequately, 
would provide a strong platform for future training and capacity building programmes in the 
region. 
 

1 INTRODUCTION 

1.1 PROJECT BACKGROUND 

The goal of UN-HABITAT's Water and Sanitation Programme is to contribute to the 
achievement of the water and sanitation related MDGs/WSSD targets in urban areas, 
with particular focus on Africa, by supporting the creation of an enabling environment 
for pro-poor investment.   
        
The strategic vision of the UN-Habitat Water for African Cities Programme is to 
reduce the urban water crisis in cities through efficient and effective water demand 
management, build capacity to reduce the environmental impact of urbanization on 
freshwater resources, and boost awareness and information exchange on water 
management and conservation. 
 
The Water for African Cities Programme (WAC) has been addressing the need for 
improved management of urban water and sanitation resources in urban areas of 
Africa since 1999. Phase 1 of the programme consists of 3 main components: pilot 
studies, water education, and training & capacity building (TCB). The programme 
was initially funded by the United Nations Foundation for International Partnerships 
(Turner Foundation) and other agencies2. Matching counterpart support is also 
obtained from the participating cities/countries. 
 
Phase 1 of the programme involved 3 cities from West Africa, and 3 cities from 
Eastern and Southern Africa. The cities from West African included Accra (Ghana), 
Abidjan (Cote d’Ivorie) and Dakar (Senegal). The corresponding cities from Eastern 
and Southern Africa were Addis Ababa (Ethiopia), Nairobi (Kenya), Lusaka 
(Zambia). Johannesburg (South Africa) is contributing to the programme as a resource 
city. 
 
In the first phase of the TCB programme, three specific groups are targeted - middle 
level managers, senior managers and policy and decision-makers. Separate and 
sequential training is carried out at the three levels, with the aim of enabling the 

                                                      
2 World Bank, UNDP/UNV, the Governments of the Netherlands and Finland and the European Union. 



Capacity Development for Improved Water Management 
 

 197 

individual trainee to understand the subject area and his/her own contribution in 
realising an appropriate strategy to address it.  
 
UN-HABITAT contracted UNESCO-IHE Water Institute in the Netherlands to advise 
UN-HABITAT in the supervision of the training and capacity-building component of 
the WAC programme. UN-HABITAT contracted two regional resource centres to 
carry out the training and capacity-building activities: Centre de Formation Continue 
(CEFOC) for the West Africa region, and Network for Water and Sanitation 
(NETWAS) in the Easter and Southern Africa region. The range of activities and the 
relationships between the different organizations involved in developing and 
delivering the TCB programs are shown in the flow chart in Figure 1.   
 
The pilot studies and the TCB specifically focused on the following inter-linked 
priorities: 
 

• Developing realistic and effective Water Demand Management (WDM) 
strategies in seven demonstration cities for efficient water use; 

• Building capacity at the city level to monitor and assess sources of pollution 
loads to freshwater bodies, and to set up early warning mechanisms for timely 
detection of emerging hotspots of urban pollution; 

• Enhancing region-wide information dissemination and awareness-raising on 
water conservation in African cities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Relationship between the partners involved in the TCB program. 
 
The TCB component was designed not only for the training of African professionals 
in water demand management and pollution control but also as a tool for capacity 
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building at regional institutions to independently lead training of a similar scope and 
scale in the future.  
 
Water sector capacity building is defined as the process of providing individuals, 
organisations and other relevant institutions with the capacities that allow them to run 
the water sector with optimal performance, now and in the future. In the context of a 
water sector that often performs poorly under severe resource constraints, capacity 
building provides a holistic approach that takes into account the environment, the 
managerial system and institutional as well as human resources development. 
Capacity building is a process that is characterised by: 

• being supportive of local capacity builders and water sector institutions,  
• integrating the relevant technical, economic, behavioural and management 

disciplines, 
• being both issue-centred and output focused, and  
• aiming at the creation of effective and learning-oriented organisations. 

 
The subject of training and capacity building was discussed subsequently by the 
Programme, during several meetings of the City Managers. During this meeting the 
City Managers were consulted and reached agreement on the concept and approach of 
the intended training and capacity building programme. Preceding the consultation, a 
training needs analysis was conducted by means of a questionnaire circulated to the 
City Managers.   
 
 

1.2   THEMES IN THE TCB 

In order to effectively achieve the aims of the WAC Programme, the TCB component 
focused on the following important themes: Water Demand Management (WDM), 
Pollution Prevention Control (PPC) and Public Awareness (PA): crucial themes in the 
understanding and implementation of integrated water management in cities and 
regional scales.  

1.2.1 Water Demand Management (WDM) component 

Historically, the dominant approach to water resources development has focused on 
developing new supplies and structures to exploit available supplies in order to meet 
perceived water needs. The results of this strategy are often characterized by large 
dams, rivers, and diversions, as well as major water supply, waste treatment and other 
related infrastructure. Although these structures may be necessary in some cases, this 
conventional approach to water supply management tends to define water usage as a 
requirement that must be met, and not as a set of demands that are variable and 
changeable. This can and often does lead to overuse of water resources, 
overcapitalization, waste and other problems. 
 
Governments are now beginning to understand that solving these types of problems 
requires fundamental change. Thus increasingly the water demands themselves, not 
structural supply solutions, are becoming the focus of policy and decision-making. This 
alternative policy strategy, focusing on water demand management, relies on proven, 
cost effective approaches for modifying water demand patterns, and in many cases 
lowering these demands substantially. 
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Water demand management emphasizes the socio-economic characteristics of water 
use. Water users are seen as consumers who can be influenced and governed by 
incentive structures, technology modifications, public education and regulations. 
Through a mix of these instruments, significant savings and better management of 
water resources can be achieved. Only after opportunities have been fully analysed for 
lowering or mitigating water demands should new capital-intensive supply systems be 
considered. (source: Strategic Plan (2001-2005) of the International Environmental 
Technology Centre (IETC) from the United Nations Environment Program (UNEP) – 
Nov. 2000.) 

1.2.2 Pollution Prevention Control (PPC) component 

Urbanisation is causing a continuous increase in the population size and density of all 
major African cities. Utilisation of resources within these cities generates wastes. 
Both the population size and density cause waste and pollution generation to exceed 
the natural carrying capacity of the environment in and around the cities. Therefore, 
waste management is required. Various stakeholders are involved in waste 
management, ranging from government institutions and NGOs to individual citizens. 
A proper mix of appropriate infrastructure and its operation and maintenance is 
required to deal with the wastes. Depending on the socio-economic, climatic and 
geographical situation, the emphasis in a pollution control strategy may be on 
centralised large-scale infrastructure development or on decentralised waste 
management by local stakeholders and their organisations. A proper mix of measures 
should be designed, which is affordable, acceptable and sustainable. For sanitation 
systems, the required water consumption to operate these systems and the treatability 
(costs, technical complexity of treatment systems required, reuse potential) of the 
generated wastes are important. Proper urban waste (water) management is an 
important step towards the development of sustainable urban centres.   
 

1.2.3 Public Awareness (PA) component 

It is believed that community participation is an important tool towards achieving the 
goals of the program. In this regards promoting Public Awareness among the 
community becomes essential and the TCB program considers this an important 
theme. 
 

1.4 OBJECTIVES OF THE TCB PROGRAM 

The overall objective of the TCB program was to improve the efficiency of water use 
and management through the training of professionals and to increase public 
awareness of the communities in the selected African cities. Moreover, it aimed at 
building the capacity of local training institutions to promote the process. Each of the 
activities had specific aims set.  
 
The TCB program consists of a training of trainers (ToT) followed by the training of 
various management levels.  The objectives of the ToT course were to prepare future 
trainers on content and methodology for the MLM (and in some cases for the SLM) 
training course. Moreover, this aimed to equip and update participants with tools, 
skills and necessary knowledge for the development and implementation of the MLM 
(and MLM) training course and action plans.  
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The MLM training was planned to help participants understand the relationship 
between WDM, PPC and PA and the importance of an integrated approach to water 
management. The training was also designed to improve cooperation and coordination 
between the different role players within the utility, to develop an action plan and 
monitoring framework, and to present and share action plans with senior and top 
managers. 
 
The SLM training was prepared to give the utility heads the opportunity to survey the 
action plans prepared by the MLM and evaluate their feasibility as well as to define 
their own tasks in implementation of the action plans and ensure timely monitoring. It 
also aimed to discuss and prepare an awareness-raising plan and to suggest changes in 
policies that should be discussed between the TLM. 
 
The objectives of the TLM training were to enhance the capacity of the top WAC city 
managers and decision-makers in integrated urban water management with particular 
emphasis on key challenges, as well as to review achievements in action plans and 
make necessary adjustments. 
 

2 METHODOLOGY  

2.1 TARGET GROUPS 

The programme developed separate training approaches in terms of content, training 
methodology, duration and implementation for three target groups of professionals 
from the six cities. The target groups were identified as follows (see also Figure 2): 
 

• Top Level Managers (TLM) – This category included policy and decision-
makers, managing directors and administrators, as well as political figures. 
The training was of the seminar/exposure/workshop type, and it addressed 
policy, strategy and programme development. This group consisted of about 
three people from each city. 

• Senior Level Managers (SLM) – This category included heads of technical and 
financial departments. The training was of the seminar/exposure/workshop 
type, and addressed project planning, resource allocation and coordination. 
This group consisted of three people from each city. 

• Middle Level Managers (MLM) – Included heads of distribution districts, 
plant managers, etc. The training was of the workshop/exposure type and it 
addressed project preparation and implementation in the areas of water 
demand management and pollution control. This group consisted of about 15 
persons from each city. 

 
In total, 130 professionals (approximately 21 from each city) participated in the 
program. 
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Figure 2: Relationship between the target groups - the cascade concept. 

2.2 TRAINING STRATEGY 

This training and capacity-building programme was implemented along two parallel 
tracks. As its first objective, the project sought to enhance the capacity of managers 
and decision-makers in water utilities, other service providers and regulatory bodies in 
integrated urban water resources management with particular emphasis on water 
demand management and water quality management. Secondly, the programme 
sought to anchor the enhanced capacity within the region and ensure sustainability of 
this effort by institutionalising the training programme through capacity building in 
the form of a Training of Trainers programme and technical support to existing local 
training institutes and regional resource centres. 
 
The TCB was designed to include the three upper levels of management in urban 
water delivery. It was planned in a sequential manner: to first train the MLM, then the 
SLM, and finally the TLM. This sequence was consciously selected with the 
following rationale: During the implementation of the training programmes for the 
MLM, participants would work on their action plan and identify limitations beyond 
their control in terms of resources at their disposal to undertake the work. During the 
training of the SLM, the resource constraints at the MLM would be introduced as an 
input to be discussed and addressed at that level. The SLM training would identify 
shortcomings in policy, regulations and instructions that were in turn an input to the 
training for TLM.  
 
The TCB was carried out in two cycles, with a period of six months in between to 
implement the action plans developed in the first cycle. The first cycle of training 
focused on content such as WDM, PPC, PA, the exchange of experiences between the 
cities and planning tools and it resulted in the formulation of action plans. The second 
cycle of training provided opportunities to evaluate the progress made in realising the 
action plans, identifying bottlenecks, improving skills related to these bottlenecks, and 
it produced revised action plans. The aim of these training activities was to make the 
individual trainee understand the subject area and what his/her own contribution 
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should be in realising appropriate water demand and water quality management 
objectives in her/his city. 
 
Local trainers implemented the training for the MLM with support from the regional 
resource centres. The regional resource centres implemented the training for the SLM 
with support from UNESCO-IHE. The training for the TLM was implemented by 
UNESCO-IHE with support from the regional resource centres.   
 
The proposed approach for the TCB program was developed with close cooperation 
between UN-HABITAT, the WAC city managers, UNESCO-IHE and the two 
regional resource centres. The two regional centres NETWAS and CEFOC covered 
the cities in the Eastern and Southern African region and the West African region, 
respectively. The local trainers covered the cities in which they were situated. 
 

2.3 TRAINING DELIVERY 

The training program started with the training of trainers. A team of trainers from the 
resource centres and each of the various participating countries was trained to conduct 
the training for the MLM at the various demonstration cities.  
 
In the first cycle, duration of the training sessions were 3 weeks for the MLM and 1 
week each for the SLM and TLM. The training was structured in three parts: a general 
part (20% of time), a WAC-specific part (30%) and an action planning part (50%).  
 
The general objectives of the trainings were mainstreaming and operationalising of 
the WDM, PPC and PA through participants from the various organizations.  
 
The general part aimed at: 

• Increasing the insight and inter-relationships between the WDM, PPC and PA 
• Educating the trainees with the approaches and methods for integrated water 

management.   
 

The aims of the WAC-specific part were to:  
• Make familiar strategies being used in the WAC  programme; 
• Understand related WDM, PPC and PA activities, demonstration projects and 

results (being implemented in the WAC cities) 
• Examine own position and role, expected contribution to WDM, PPC and PA 

and required levels of cooperation. 
The objectives of the action planning part were to: 

• Increase the understanding and ability to design a project matrix using Log-
frame Analysis and a schedule using the software MS-Project, or an 
equivalent, 

• Enable them to prepare a situational analysis of work situation; to identify and 
evaluate alternative WDM/PPC/PA projects; to select and implement most 
beneficial project(s) 

 
The content of the second cycle of trainings was fixed after evaluation of the first 
cycle and after analysing  feedback from and needs expressed by the participants.  
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In general, the training content focused on key issues and challenges in urban water 
resources management, which were partly location specific. In order to realize the 
listed objectives, the training focused on topics such as the reforms at sector and 
utility levels, MDGs, water governance, water and poverty, institutional and 
organizational reforms, communication, and information sharing and personal 
management skills.   
 

2.4 SELECTION OF REGIONAL TRAINING AND RESOURCE CENTRES 

In order to select the best available training and resource centres in the selected cities, 
consultations were made with WAC program staff and WAC city managers in March 
2002. UNESCO-IHE conducted surveys in each of the participating cities in the 
region to identify qualified resource centres and selected trainers from the centres that 
would conduct the trainings. This initial survey was conducted in the period June 
2002 to August 2002. A meeting and telephone conference were conducted in June 
2003 to help prepare and finalize the course curricula with the WAC city managers 
and to prepare the terms of references for the recruitment of the regional centres. The 
initial city surveys were used to identify potential regional and local training 
institutions (and trainers), and to get familiar with WAC strategies and activities in the 
different cities. 
  

2.5 CAPACITY BUILDING OF RESOURCE AND TRAINING CENTRES 

Strengthening the capacity of the local training centres and the regional resource 
centres was an important component of the programme. This capacity building 
activity focused on key technical components such as content (WDM, PPC and PA), 
as well as curriculum development, course development, and the development of 
didactical and managerial skills. The services of UNESCO-IHE were required for 
capacity building at the regional centres and local training centres. The regional 
centres recruited local trainers to carry out the job. 
 
In terms of institutional capacity building, the efforts of UNESCO-IHE were directed 
towards a team of 4 regional trainers and 21 local trainers. A limited budget was 
deemed necessary to upgrade the training facilities of the regional and local centres. A 
workshop was conducted with the selected regional and local training centres to share 
the TCB project information, and to decide on the capacity-building agenda, input and 
coordination (June 2004). The workshop brought together relevant staff in managerial 
positions from the participating institutes, and one staff member from UNESCO-IHE. 
 
 

3 ACHIEVEMENTS 

3.1 PROJECT COMMISSIONING 

A short brochure, describing the project, its goals and the training methodology, was 
prepared. The printed brochure was used by the WAC city managers to look for and 
recruit trainees, and eventually to look for local and regional training centres.  
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3.2 SELECTION OF LOCAL AND REGIONAL RESOURCE CENTRES 

The initial survey (March 2002) identified local training institutions that had full 
training facilities and convenient venues for the purpose of the WAC training. 
Moreover, the survey identified trainers (although experienced trainers were not 
immediately available at the training institutions), which included professionals and 
academics. This was assisted by the WAC city managers.  
 
In June 2003, in response to UNESCO-IHE’s assessment of local trainers and training 
centres, UN-HABITAT decided to contract only the two regional resource centres, 
letting both organisations the responsibility of sub-contracting the local training 
centres. UNESCO-IHE’s assessment was made available to the regional resource 
centres to help them prepare their offer. Because of budgetary constraints, both 
regional resource centres proposed to make use of local trainers without any 
connection to local training centres. 
 
The regional centres were selected based on the following criteria: 

• Qualifications 
• Documentation and training experience in subject areas of water and 

environment 
• Expertise in the multi-disciplinary WDM and PPC subject areas. 

 
The tasks of the regional training institutions were following: 

• Carry out the regional seminars for senior (SLM) and local mid-level (MLM) 
training/seminars 

• Assist in the development of training materials for all trainings 
• Contribute to the ToT 
• Assist in TLM training. 
 

In the period September 2003 to March 2004, UNESCO-IHE supported UN-
HABITAT in the selection process of the regional resource centres and made 
comments on the proposal presented by three organisations. The technical evaluation 
clearly showed that NETWAS, for Eastern & Southern Africa (Addis Ababa, Lusaka, 
Nairobi), and CEFOC, for West Africa (Abidjan, Accra, Dakar) were the best 
candidates to carry out the project in the regions.  
 
When the resource centres and the name/profile of the trainers were known, the 
training of trainers programme was finalized. The training was tailor-made, focusing 
on specific topics that would augment the knowledge and experience of the selected 
trainers. The information collected during the initial city survey, such as strategies and 
pilot activities in the programme, have been made available to the ToT trainees. 
 
UNESCO-IHE  & UN-HABITAT  held a workshop with the regional resources 
centres (NETWAS and CEFOC) to finalize the details of the training programme. 
 

3.3 TRAINING OF TRAINERS (TOT) 

A two-week ToT course was carried out by UNESCO-IHE in Nairobi between 21 
June and 2 July 2004. There were four trainers from UNESCO-IHE and an additional 
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four from the regional training centres. To increase the quality of the outputs of the 
training, UNESCO-IHE added one trainer to the team initially proposed.  
 
The course brought together a total of 22 professionals, 11 of whom came from the 
three participating cities in Eastern and Southern Africa, and the remaining 
participants came from the corresponding cities in West African.  
 
Topics addressed during the workshop included: 

• Getting to know each other 
• Understanding the TCB components of the WAC programme, such as 

organisation and relationships among ToT, MLM, SLM and TLM trainings 
• Discussion about the ToT based on the concept proposed by UNESCO-IHE 

• topics on WDM, PPC and PA 
• guest lecturers, trainers, training materials   
• date, location, travels 
• selection of participants 

• Discussion on the content of the MLM, SLM, TLM trainings 
• Discussion on the monitoring of the effects of the trainings  
• Identifying roles & duties of the different partners  
• Outlining the general planning of the programme 
• Arranging administrative and contractual matters 
• Agreement on the way forward to prepare the training materials 

 
At the end of the ToT the trainees were equipped with enough skills and materials to 
be able to develop training materials for the MLM. Approaches and methodologies, as 
well as program and some content of the MLM training, were prepared. A large 
majority of the participants agreed on the usefulness and relevance of the course in the 
preparation of the MLM training. Evaluation of some French-speaking trainees was 
difficult as expression in English during the ToT was limited.  
 

3.4 TRAINING OF THE TARGET GROUPS 

3.4.1 General  

The training for the MLM was arranged at the local level due to the large number of 
participants (15 from each city), and it was decided that the training should be given 
in English in English-speaking countries and in French in French-speaking countries. 
Training centres were identified in each of the 7 cities where the two cycles of 3-week 
training seminars would be conducted. Local trainers, who participated in the ToT, 
conducted the trainings. Local trainers developed the training materials for the MLM 
after the ToT, based on basic materials made available during the ToT. The MLM 
training was given by the local trainers with full supervision of the resource centre’s 
staff and with partial supervision by UNESCO-IHE.   
 
The target groups of SLM and TLM in each city were too small (3 to 5) to justify 
local level training for each city, so training for the SLM was carried out at the 
regional level, and training of the TLM in Delft, the Netherlands, gathering delegates 
from all cities. This approach had the added advantage of allowing the exchange of 
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views and experiences between the various cities. The regional centres and UNESCO-
IHE jointly prepared the training materials for the SLM and TLM, and the courses 
were conducted by relevant staff members from the three organisations.  
 
The training workshops were carried out as planned, in two cycles. The first cycle 
trainings were designed to develop action plans by each of the participants in the 
MLM, SLM and TLM. The implementation of the action plans (at the MLM level) 
were to be monitored by the local trainers and communicated to the regional trainers 
and the monitoring of the SLM and TLM action plans by the resource centres.  
 
An assessment workshop was conducted in March 2005, in preparation for the second 
cycle of the MLM, SLM and TLM training. During the workshop, an evaluation of 
the first cycle training was carried out. Evaluating the experiences gained at all levels 
provided a valuable platform for discussion and preparation of the second cycle of 
training workshops. The second cycle of training was then designed and organized 
with all the feedback and output from the first track. 
 
In the second cycle of training, participants came up with revised action plans. 
However, the implementation of these action plans was beyond the scope of the 
project.  

3.4.2 Training for the MLM  

Two series of MLM courses were held in each of the demonstration cities: the first in 
the period September/October 2004 (depending on the city) for three weeks, and the 
second series in April 2005 for one week, simultaneously. The key facilitators for 
both cycles of the training course were the local trainers who had attended the ToT 
course in June 2004 supported by trainers from the regional centres NETWAS and 
CEFOC, and UNESCO-IHE. Table 1 below displays the participants of the different 
trainings. 

 
At the end of the first cycle of training, it was possible to understand and apply: 
� WDM, PPC and PA theories and practice in the WAC context, 
� The ins and outs of the WAC programme, 
� Overall logical framework of utility and logical frameworks of departments 

and sections 
� Action plans and project schedules 
� Monitoring framework 
� Overview of resource constraints, including shortcomings in policies, 

regulations and instructions  
 (SWOT and Log-frame techniques) 
 
Table 1: Number of participants in the MLM training from the participating cities.  
 
City Cycle 1 Cycle 2 Distribution of Participants 
Nairobi 14 13 Nairobi Water and Sewerage Company; Nairobi City 

Council Environment Department; Ministry of Water and 
Irrigation 

Lusaka 12 11 Lusaka Water and Sewerage Company; Environmental 
Council of Zambia 

Addis Ababa 15 15 Addis Ababa Water and Sewerage Authority 
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Abidjan 9 11 Ministère de la Construction et de l’Urbanisme,  
Ministère d’Etat, Ministère de l’Environnement, Ministère 
d’Etat Ministère des Infrastructure Economiques, Société de 
Distribution d’Eau de la Côte d’Ivoire 

Accra 12 10 Ghana Water Company Limited 
Dakar 11 8 Office National de l’Assainissement du Sénégal, 

Sénégalaise des eaux, société Nationale des Eaux du 
Sénégal, Direction de Gestion et de Planification des 
Ressources en Eaux du Sénégal 

Total 73 68  
 
 
Action plans that addressed the key issues of concern in each of the cities were developed and 
implemented by the trainees in between cycle 1 and cycle 2 of the training programme. 
These action plans were reviewed and further refined in cycle 2 of the training 
programme. Implementation enabled participants to:  

• sharpen focus on their day-to-day activities, 
• clearly define individual contributions to action plan achievement, 
• identify the driving factors and limitations for their achievements, 
• identify the required support for attaining them.  

 
The second cycle was conducted for one week in all of the participating cities 
(Abidjan was held together with Dakar in Senegal, due to the unstable political 
situation in the Ivory Coast). The course aimed to enhance the capacity of the MLM 
to implement and manage their activities better, to review progress made, to identify 
achievements and constraints, to share lessons learned and to determine the way 
forward. The second cycle training was completed with: 

• Mainstreamed personal plans in specific measurable attainable relevant time-
bound (SMART) terms, 

• Clearly defined messages for senior level managers, 
• Clearly defined message for UN-HABITAT. 

3.4.3 Training for the SLM  

Two training courses were carried out for the SLMs from the various participating 
cities. The first cycle of training was organised and hosted by NETWAS International 
in Nairobi, in November 2004. The second one was organised and hosted by CEFOC 
in Ouagadougou, Burkina Faso in June 2005. Facilitation of both courses was done 
jointly between NETWAS, CEFOC and UNESCO-IHE.   
 
About 20 participants from all the participating cities successfully completed both 
phases of the training activity. The key outputs of SLM training were increased 
knowledge of participants on specific content issues and a design of action plans (first 
workshop), a review and further refinement of the action plan and acquisition of 
knowledge in terms of personal management skills, etc. The action plans were made 
more specific by assessing the favourable factors for and limitations of their 
achievements. This training also reviewed and refined key messages from the MLM 
and defined their own messages to the TLM for support.   
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3.4.4 Training for the TLM 

The first and second cycles of training workshops for the TLM were hosted by 
UNESCO-IHE and they were carried out in Delft, the Netherlands. The first one was 
conducted between 22 and 25 November 2004, and the second one was between 27 
June and 1 July 2005. The course was facilitated jointly by UNESCO-IHE, NETWAS 
and CEFOC. About 18 participants attended the second cycle training. In the first 
cycle, there were only 13 trainees (Abidjan was not represented due to travel 
difficulties from Cote D’Ivoire). 
 
The course aimed at enhancing the capacity of the top WAC city managers and 
decision-makers in integrated urban water resources management with particular 
emphasis on the key challenges in WDM, PPC and PA from the top level. The course 
particularly aimed at bringing the participants together to exchange experiences and 
ideas, as well as to make firm commitments in the implementation of action plans 
developed by the MLM and reviewed by the SLM. 
 
During the first cycle of training, there were various activities including brainstorming 
sessions, which used various means such as cards, group discussions and 
presentations, presentations by various speakers, video-conferencing with an African-
based water utility company (SONES, Senegal), as well as field visits to a water 
utility company in the Netherlands (Amsterdam Water Company). In the second cycle 
of training, field trips were made to WMD (water supply company) and the 
municipality of Utrecht. Participants also developed their own action plans that they 
would implement upon return to their workstations. These were the major outputs 
from the TLM training.  
 
Other key outcomes of this workshop were: 

• Participants shared their experiences, the key challenges they were facing, as 
well as key strategies to address the challenges 

• Participants appreciated the key challenges in WDM, pollution prevention and 
control, as well as public awareness 

• Participants also learnt some key strategies on how to deal with policy, 
regulations and reforms 

• Participants understood the integration of and relationships between some key 
themes as related to the urban water resources management, for example water 
and poverty, and the Millennium Development Goals (MDGs), among others 

• Participants also developed their own key action points that they committed to 
implement, as well as prioritised key actions from their city action plans for 
implementation within the next six months. 

 

3.5   DEVELOPMENT AND IMPLEMENTATION OF ACTION PLANS 

A number of action plans were developed and carried out in the different cities. A 
number of encouraging results have been noted, and some of the more important ones 
are discussed below. All the cities reported that the increased levels of awareness on 
water demand management are now yielding fruit in the reduction of UFW. In Addis 
Ababa and Nairobi, massive awareness campaigns were launched and these were 
coupled with improved revenue and billing systems. This resulted in an increased 
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number of customers paying their bill. As part of the Value-Based Water Education 
Programme, the Addis Ababa Water and Sewerage Authority has embarked on 
construction of water education classrooms and are about 80% complete. Efforts in 
water management have included reforestation programmes (for example, in Addis 
Ababa over 20,000 trees have been planted) while also working with partners to 
improve catchment management. Sample studies on pollution from industries were 
carried out in Addis Ababa and in Accra, solid and wastewater  disposal sites were 
identified. 
 
In an effort to address the pro-poor issues, various efforts were put in place and, as a 
result, there is now an increased supply of water to the informal settlements in Nairobi 
and Lusaka. In Accra, the process has helped to establish the multi-stakeholder Densu 
River Board. The Public Private Partnerships (PPP) efforts in Lusaka have been 
identified as a resource for strengthening the work of the WAC initiative.  
There were a number of factors that contributed to the success of the action plans. 
These included: 

• High commitment of staff who are also qualified and competent 
• Regular evaluation of the action plan implementation, e.g. in Addis 
• Interest at the various levels in the WAC programme in general 
• Success of the WAC pilot studies related to the action plans 
• Achievement of results from long-term planning (beyond the duration of the 

project phase) 
• Consistency in implementation of the plan as part of a mainstream company 

work plan 
• Improved interaction between the company & community, e.g. LWSC has 

opened an office in an informal compound 
• Benchmarks set by regulators on reducing UFW in order for company to raise 

tariffs – motivator 
• Better communication channels between MLM & SLM on issues pertaining to 

the program. 

 

4 LESSONS LEARNED AND SUGGESTIONS FOR THE FUTURE 

There are clearly two kinds of lessons learned in the TCB component of the WAC 
programme: one related to the content of the programme itself and the other one 
related to the process.   

4.1 LESSONS LEARNED ABOUT THE CONTENT  

4.1.1 Content of the training workshops 

As the training programme was implemented, some adaptation from the initial TCB 
methodology was required to fit the local needs and requirements of the WAC city 
managers and the participants, while still staying within the defined framework. 
 
CYCLE 1 
The participants evaluated the training component of the WAC I programme in a very 
positive way. WDM, PPC and PA were considered very relevant topics for training. 
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There was a good balance between these topics, the exchange of experiences between 
the participants from one city (at MLM level) and between the cities (at SLM & TLM 
levels) and the planning process. The planning process was found to be very 
interesting and useful. Suggestions were made to train more people from their own 
and other organisations, creating a critical mass of people aware of and 
knowledgeable about WDM, PPC and PA topics. Creating contacts between 
organisations in one city is seen as very valuable, not only for the WAC city activities, 
but also for cooperation in general. 
 
Inter-Cycle period 
As expected, participants faced difficulty implementing the action plans. In some 
organisations, a higher managerial level (or even boards, with respect to expenditures) 
did not approve the action plans. Organisations have their own annual plans in which 
MLM action plans should have been taken into account and within the proposed six 
months. The MLM action plans should be better adapted to provide technical and 
management guidance. For their success, MLM action plans should be incorporated in 
the long-term plans. As stated, lack of communication, delegation, and non-
availability of time for carrying out the plans were expected to occur and are 
fundamental experiences in the learning process of the participants.  

 
CYCLE 2 
 
Suggestions were made to have more time at the MLM level to increase the exchange 
of experiences (also from other cities) and to increase a better understanding of issues 
(WDM, PPC and PA) at the policy level. Comments were made that the work plans of 
MLM, SLM and TLM were far from optimal. As the programme is not mainstreamed 
and as the available budgets are often limited, the programme did not produce enough 
results, as it did not get enough priority from already over-loaded staff members. 
 
In conclusion, the concept of 2 cycles of training was very much appreciated by the 
participants that joined both trainings.  

4.1.2 Target groups  

The training programme was considered by participants as very positive, in terms of 
human resources development. The programme increased the motivation of staff 
members at all levels,  reinforced the linkage between MLM, SLM and TLM, and 
improved communication between peers and between hierarchical levels intra- and 
internationally. The second cycle of workshops, in particular at SLM and TLM levels, 
created a very trusting environment, allowing the participants to share experiences in 
a very participatory and open way. Informal networks were developed that created a 
critical mass to tackle issues. 
 
In some cases the WAC city manager was expected to play a more prominent role and 
was missed in promoting the WAC programme. There were, in some cases, problems 
in selecting the participants, and in others the selection happened at the last moment 
due to lack of communication. The process of selecting the participants was not 
always optimal as a result of existing gaps in the MLM, SLM, and TLM chain. For 
example, in one city, staff from one organisation was selected for the TLM and MLM 
level but not for the SLM level. In the first cycle, some people were not able to come 
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and were replaced by other staff members. This was due to a lack of understanding of 
the concept of the training. Furthermore, in some countries, reorganisation and staff 
transfer contributed significantly to the discontinuity between cycles 1 and 2, in 
particular when people were replaced and there was no transfer of information about 
the WAC programme. 
   
Nevertheless, one of the results of the trainings is that motivation of the MLM has 
been increased and that motivation of the SLM and TLM has been reinforced. 
 

4.1.3 Communication  

The cascade model for training was identified as a good model for training 
development by the participants. Nevertheless, it became obvious during the training 
that strong communication was needed for such a model to give optimal results.  
 
The main comment expressed by the participants was that when they had 
communicated with the higher hierarchical level, timely feedback should have been 
provided (on MLM training and plans by the SLM, and on SLM training and plans by 
the TLM). Moreover, the lower levels indicated that they were not well informed by 
the higher levels. In many cases, the roles of the WAC city managers were not clear 
for the participants and, even in some cases, for the WAC city managers themselves. 
 
As an important lack of communication between hierarchical levels, intra- and 
international, was brought to light, the second cycle of training provided a clear focus 
on this issue, giving tools for improving communication and dialoguing between 
MLM, SLM, and TLM for organising and developing communication systems to 
remove any communication gap. Each participant was encouraged to identify the most 
suitable skills to be used within his/her organisation and culture. 
 
Lateral communication between organisations at one given level (MLM) and between 
cities (SLM and/or TLM) has also been improved through the training, giving the 
participants the opportunity to reflect on other experiences and ways of acting. The 
groups of trainees at MLM, SLM and TLM levels can be considered informal 
knowledge networks. 
 
In general, the TCB programme has shown that many participants had unfulfilled 
expectations, most of the time because the expectations were not shared with others. 
This tendency was discussed during the TLM 02, opening good possibilities to 
improve communication  for WAC II.  

4.1.4 Financial aspects 

In most cases, the trainees did not develop plans that fit into the annual plans of their 
own organisations. Mainstreaming of the planned activities was the major bottleneck 
for successful implementation. The most successful city was Dakar, where all 
activities planned were developed in the broader context of the World Bank Project. 
The financial support of the WAC programme was considered seed money to develop 
innovative approaches (pilot projects). The conceptual idea was that pilot projects 
could lead to full-scale actions with financial support from other sources. In the other 
cities, the mainstreaming of WAC activities was less successful. In Abidjan, the 
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positive results are seen to be related to the relative isolation of the country in the last 
months, allowing staff of different organisations within the city to really carry out the 
activities with the resources locally available and to have more time for 
communication with peers (no external “disturbance” from many visiting donors, 
consultants, etc).  
   
MLM and some SLM trainees indicated that they had lobbied for increased budgetary 
and resource support during the entire programme so that their plans could be 
developed. The request was to their superiors to allocate the required resources (time, 
money and materials) for achieving the action plans. But in most cases, they did not 
succeed: their activities were not mainstreamed into the planned activities of their 
departments or were not provided in time (for example, budgets for 2005 plans were 
already fixed in fall 2004). 
 
4.1.5 Timing 
 
The timing of the training was a very important factor. The initial approach was to 
have some pilot studies already running to serve as material for the training. During 
the process, and due to delays,  in most cases the training was carried out after the 
pilot was completed. It is much better for the learning approach to have the action 
plans developed when the pilot is starting, to combine both WAC activities and create 
synergies. 
 

4.2 LESSONS LEARNED ABOUT THE PROCESS 

4.2.1 Planning/Training schedule 

Some delays in the implementation were experienced, such as the initial delay in 
contracting the resource centres. To avoid more delays in the completion of the 
programme, UN-HABITAT requested that UNESCO-IHE review the overall planning 
of the TCB programme to see what was possible, in order to complete the programme 
as quickly as possible. UNESCO-IHE reviewed the planning in such a way that the 
TCB component could be carried out as quickly as possible without too much loss of 
quality. In particular, the following changes were recommended and adopted: 
 

• The period for MLM training was shortened.  
• The MLM trainings took place at several locations at the same period and not 

sequentially (instead of one city after the other) as initially planned.  
• A shorter feedback period between the trainings of the different levels (between 

MLM and SLM and between SLM and TLM) was used.  
• For financial reasons, UN-HABITAT decided not to make use of video-

conferencing for de-briefing the trainers after the different trainings.  
• The limited time period for classic feedback turned out not to be optimal due to 

technical communication problems between the different partners (mainly 
Internet problems). 
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From the moment that the ToT was given, the methodology was followed as initially 
planned, allowing the completion of the two cycles of training within 1 year (initially 
1.5 years). 
 
The duration of three weeks for the MLM 01 was experienced as too long. The 
content of the programme was interesting but the participants found that they were out 
of office too long. It was suggested to split the training MLM 01 into two parts. 
Another recommendation made at the MLM level was to have the training given 
outside the city to prevent participants from being disturbed by their daily work, since 
the training was given at a location too close to their office. 

4.2.2. Staff involvement 

UNESCO-IHE 
UNESCO-IHE required more time inputs than originally budgeted for. The proposal 
for the selection of the regional resource centres and national training centres was 
reviewed and commented on several times, each time by the new project leader. This 
delayed the final selection of the resources.  
 
Further, the quality control problems of contractual arrangements with the resource 
centres, UNESCO-IHE took the initiative to enhance its own control over the total 
quality of the TCB programme delivered by the regional resource centres and local 
trainers.  
 
Due to the limited capacity available at the local level, in terms of trainers in the 
relevant fields (WDM, PPC, PA), UNESCO-IHE decided to reinforce their team 
involved in the training of trainers (ToT). More staff were made available for the ToT 
to increase the interaction between the UNESCO-IHE trainers and the trainees (future 
trainers of the MLM).  
 
As the MLM trainings were carried out in parallel and not sequentially, and as the 
feedback period between the trainings was shortened, UNESCO-IHE took some 
measures to increase the quality of the training. Initially, one UNESCO-IHE staff 
member was supposed to travel to only one city for three weeks and to support the 
staff of the resource centres during the training, if needed. Then, the staff at the 
resource centres would be able to replicate to other cities. In fact, after reviewing the 
plan, each MLM had been visited for one week by a UNESCO-IHE staff member 
(total 6-week mission) as the resource centres was not able to have the same staff 
visiting all cities. This was compensated for by shorter MLM trainings in cycle 2. 
 
Last, but not least, UNESCO-IHE contributed to two workshops with UN-HABITAT 
and the regional resource centres (before each cycle of training): one was initially 
planned, the other one was considered part of the general coordination of the 
programme. 
 
RESOURCE  CENTRES 
Two staff from each resource centre were involved in the ToT. But the follow-up of 
the MLM and SLM involved (in Western Africa) many more people, some of them 
being consultants hired to fill the role of supervisor without appropriate preparation. 
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In some cases, the fact that some staff members from CEFOC were not fluent in 
English created problems. 
 
LOCAL TRAINERS 
Not all local trainers had the same level of quality. In general, there were more experts 
in one field than teachers. For this reason, more on didactics and moderation 
techniques should have been given at the ToT training. As local trainers were hired by 
the resource centres on a short-term basis to do the job, the level of commitment for 
continuity was non-existent. For this reason, it is impossible to talk about capacity 
building at the local level as long as the trainers are not aware of some continuity of 
work with other partners, based on a trusting relationship.  
 

4.2.3 Contractual aspects 

For the implementation of the TCB component, the chosen contractual model appears 
to be complex and not fully satisfying. UN-HABITAT has a contract with UNESCO-
IHE as the international capacity-building Institute and a separate contract for both 
regional resource centres. Those centres were given the responsibility to subcontract 
local training centres. This contractual model has major limitations, as stated below:  
 
UNESCO-IHE had no contractual power to influence the way to working with the 
regional resource centres (NETWAS, CEFOC). The contractual arrangement which 
was used could have worked nicely if the contract had indicated clearly the roles and 
duties of all partners and had specified clearly the delegations. In particular, there was 
no contractual relationship between UNESCO-IHE and the regional resource centres 
(NETWAS and CEFOC).  UNESCO-IHE was to be responsible for the overall quality 
control of the programme, yet without a contractual relationship with NETWAS and 
CEFOC requiring them to follow the requirements from and report to UNESCO-IHE, 
this was impracticable. UNESCO-IHE was not able to carry out quality control as 
expected by UN-HABITAT as the training materials were not made available 
following the procedure proposed by UNESCO-IHE. 
 
Due to financial constraints imposed on the regional resource centres, the expenses for 
the local training centres were significantly limited. Freelance consultants and 
professionals were hired as trainers. These trainers, even when qualified, had no long-
term relationship with the regional resource centres. For this reason, the TCB of local 
training centres was not possible.  The conditions of the contracts for the local trainers 
and the contracting procedure applied by CEFOC and NETWAS implied that it was 
not possible to have adequate training materials designed as proposed by UNESCO-
IHE. Trainers were contracted too late with insufficient time made available for the 
development of materials. A follow-up of the plan in the period between cycle 1 and 2 
was very limited (for NETWAS trainers) to non-existent (for CEFOC trainers). 
 
In general, the training materials used for the MLM 01 training was limited to the 
materials made available by UNESCO-IHE during the ToT. Adaptation and 
implementation to fit the local needs were not sufficient. For the second cycle of 
MLM training, some of the training materials were developed by NETWAS, the rest 
were made available by UNESCO-IHE. For both cycles of the SLM and TLM, the 
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materials were mainly developed by UNESCO-IHE with some specific input mainly 
from NETWAS and a very limited input from CEFOC. 
 
The effects of the language issue were underestimated in the design of the 
programme. The official language of the WAC programme was English. But two 
cities are French-speaking, three are English-speaking and one Portuguese- and 
English-speaking.  This issue was not really a problem at the MLM level, since 
French- and English-speaking trainers were available for their respective trainees. But 
at the SLM and TLM levels, simultaneous translation was deemed necessary. The 
materials were supposed to have been made available in French and English at the 
MLM level (which was done partially) and in English at the SLM and TLM levels. 
The ToT was conducted in English and materials were prepared in that language. 
Several comments were made by participants about the non-availability of French 
training materials at ToT, SLM and TLM levels.  
 
For the future, the main recommendation is to make the roles and duties of the 
different partners clear in the contract with specific, measurable results. This could be 
done in several ways, the easiest being for UN-HABITAT to contract a reliable 
consortium of international, regional and local training organisations to carry out the 
work. With this approach UN-HABITAT leaves the responsibility of administrative 
matters to the international TCB institute with a clear schedule of control points for 
itself. Another alternative is for UN-HABITAT to contract independently all partners 
(international, regional and local centres) with clear contractual arrangements between 
the partners, in terms of responsibilities. In the case of the WAC I programme, this 
approach would have led to nine contracts (UNESCO-IHE, NETWAS, CEFOC, and 
six local training centres). To avoid too many contracts, UN-HABITAT decided to 
reduce it to three contracts (UNESCO-IHE, NETWAS and CEFOC), requesting 
CEFOC and NETWAS to contract the local training centres.  

4.2.4 Financial aspects 

The contract between UN-HABITAT and UNESCO-IHE was signed in April 2002. 
All financial values were agreed on in US dollars. Most of the activities were carried 
out in the year 2004 and 2005. This means that the contract lost more than 20% of its 
value due to unfavourable currency exchange rates. These kinds of risks were not 
taken into account in the contract and no revision of prices was made.  
 
The financial arrangements with the regional resource centres showed a discrepancy 
between what UNESCO-IHE considered was necessary for the development of 
quality training materials and delivery and what was available in the UN-HABITAT 
budget to pay the regional resource centres for preparing the materials. The 
consequence was that training materials were a collection of good PowerPoint 
presentations and relevant background information, but not real lecture notes as such. 
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4.3 SUGGESTIONS FOR TCB FOR FUTURE PHASES 

4.3.1 General suggestions 

The WAC programme as a whole needs much more political support than was the 
case at the time of implementation, and the TCB component will benefit from it. 
Political support was initially very high but decreased because of the delay in delivery 
(time span was too long to see the first results). In order to improve the outreach of 
the TCB component, it needs to be much better embedded in the actions planned by 
the WAC programme. Further, it is very important to implement the programme in the 
designed timeframe. Commitment from all partners to work along this line will make 
the follow-up of the TCB programme successful.  

4.3.2 Suggestions for content 

Training on relevant topics and skills 
The educational backgrounds of participants were demonstrated in the varying skills 
of the participants,  a few of them presenting very good managerial skills (from 
education) and others being very experienced water experts. Some participants 
showed weaknesses in formulating a report or presentation. The difference in 
managerial capacity was the most visible at the SLM level. This means that the target 
group is not homogeneous, and this will always be the case. For this reason it is very 
important to design training that is interesting for all participants.  
 
Improved interaction between the different components of the programme 
It was agreed that the WAC II programme would have a greater impact on the 
performance of the participants if there were greater interaction between the training 
and capacity-building workshops, the pilot studies within a city and between cities, 
etc.  
 
Training materials  
The development of training materials should be given greater emphasis in WAC II. 
The way this will be done needs to be reviewed as it appears unrealistic to expect that 
the local trainers can produce them without direct interaction with UNESCO-IHE 
(takes too much time, lack of experience in structuring the contents in English, 
insufficient supervision of resource centres, etc.). As the local trainers (who are in 
charge of a specific topic) in different cities are not working together, the quality of 
the results is inconsistent and efficiency is limited. In theory, it would save much time 
and improve quality when trainers develop a common basic product per topic (i.e. 
training manual), and afterwards each trainer could develop his/her own teaching 
material, based on this common training manual. But taking the general level of the 
local trainers into account, it should be considered that UNESCO-IHE, together with 
the regional resource centres, should make a major contribution towards the 
preparation of a standardised basic training package. The regional and local trainers 
can enrich the basic package with, for example, local case studies that could be 
exchanged between the cities. 
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4.3.3 Suggestions for process 

Training form 
It is proposed that the cascade system of training (MLM-SLM-TLM) be replicated. 
The training in WAC II should focus on selected topics (pro-poor governance, etc), on 
the development of action plans to continue the work done in WAC I, and on personal 
management skills. More consultations between MLM/SLM/TLM should take place 
in order to synchronize the action plans. Recommendations were made to organise a 
city workshop with MLM, SLM, TLM and WAC city managers at the start of the 
WAC II, to define the strategy of the city or, when it exists, to identify priorities to 
work on. This will allow a better coordination of activities within the city. It was also 
recommended that an UN-HABITAT representative and UNESCO-IHE are 
represented. The role of the city manager in the TCB process should be defined in a 
better way.  The city manager should be the coordinator and provide a central point to 
collect and share the information given by WAC. 
 
Knowledge exchange 
Another important point is the opportunity to increase the knowledge gained through 
the WAC programme and share it with others by exchanging experiences between the 
different cities, UNESCO-IHE, UN-HABITAT and the regional centres. It is very 
important that pilot studies and activities developed in the WAC II are well 
documented to be used as a base for training materials. 
 
Exchanges between cities should be organised (e.g. study tours) to improve 
dissemination of knowledge. Furthermore, participants of the WAC I programme 
could be involved as resource people in the training of WAC II cities, where needed. 
 
Make better use of existing materials of the WAC programme 
Pilot studies (of WAC programme and others) should be used for taking better 
advantage of what has been done. In the same way, some experiences from others 
who have already implemented the programme could be added.  
 
Translation 
For the first cycle of SLM training, translation was insufficient. Translation at SLM 
and TLM levels was not planned and was added (at the last minute, in the case of the 
first SLM). Some participants with excellent English further assisted the simultaneous 
translation. For the second cycle of SLM training, simultaneous translation was very 
useful. For the TLM trainings (workshops in Delft), translation was available and 
useful but turned out to be very expensive. 
 
Recommendations were also made to ensure the availability of training materials in 
French and in English for all levels of trainings (MLM, SLM, TLM) and not only for 
the MLM, as initially planned. 
 
Cooperation in training chain 
The cooperation between UNESCO-IHE, the resource centres, UN-HABITAT and the 
WAC city managers was a key issue in the programme. Participants had a lot of 
expectations that were not expressed at all or not communicated to the relevant 
organisation. A clearer definition of roles, tasks and duties will be needed in the 
future, maintaining as much flexibility as possible for a high level of efficiency. 
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Improved press coverage  
As stated earlier, the WAC programme as a whole needs much more political support 
than is the case now. For this reason, press coverage has to be improved. Prior to this, 
it was very important to define a clear message, depending on the target group. 
 
Improved gender balance 
Unfortunately, gender aspects were not a priority in the first phase of WAC project. In 
the second cycle of the training, some time was dedicated for this issue but mainly 
limited to traditional approaches of gender awareness. This was very appropriate to 
help the participants understand that gender is a major issue in their own action plans. 
But at the level of participation, it was obvious that too few female participants were 
involved in the training. In the future, gender should also be taken into account, such 
as how to promote more women becoming active in the water sector.  
 
Target group  
In future rounds of training, it would be very valuable to include the representatives of 
finance and administration along with the technical staff. In principle, both should 
come from the same company. A consistent approach should be applied in selecting 
the participants, for example target one organisation/company and pass through all the 
structures. It can also be acceptable to mix technical people from organisation A and 
financial people from organisation B. Mixing backgrounds is very enriching for 
discussion, as well as gathering peers from different organisations. 
 
It is obvious that, for one’s own personal development, the staff involved in the first 
phase of WAC training was interested in being involved in the second phase of WAC. 
Continued training of these people will increase the sustainability of the actions of the 
WAC programme. At the same time it is very important that additional people are 
trained to create a critical mass for achieving results in different cities.   
 
Local trainers 
In general, the local trainers were more expert than the teachers. More on didactics 
and moderation techniques should be given in the next round of ToT. To really build 
capacity of regional centres, it is fundamental that local trainers be involved in the 
activities of the resource centres in a more structured way, to ensure sustainability of 
the efforts. Hiring staff is not the way to get continuity between the trainings and the 
dissemination of knowledge.  
 
WAC project management  
Both regional centres had difficulties carrying out the programme. Major reasons 
were limited human resource capacity at the resource centres, limited capacity to pre-
finance activities, and limited capacity to invest in local trainers in a structured way. 
As the WAC programme is not giving a guarantee of full-time work for several 
months, the resource centres were obviously not willing to commit themselves to the 
long term, by recruiting the staff.  
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Fixed team of trainers 
In the first phase of WAC, enough experience was gathered and some trainers 
appeared to be better than the others. It was recommended to compile a standard 
Anglo-French team to support the capacity-building activities. Creating continuity of 
the trainers between the MLM-SLM-TLM levels was fundamental to improving 
communication between and across the three levels. These core trainers will develop 
the training materials for all the groups. 
 
Improved commitment of participants 
A suggestion has been made to increase the commitment of the participants by asking 
them to sign a kind of training contract in which it is clearly stated which indicators 
will be used to evaluate the performance of the training. 
 
Platform 
Making use of an interactive online platform will be a useful tool to support the 
programme’s activities. Such a platform will centralise the available training materials 
and all kinds of background documents, and will improve the exchange of information 
between the cities. The platform will be useful for the participants of the training and 
also as a source of information for external participants (not involved in the WAC 
programme). This will improve the dissemination of knowledge and experiences. The 
platform is also very useful for the programme management, by creating another 
community of users (gathering UN-HABITAT and the resource centres, the trainers, 
the WAC city managers, etc.). 
 
Tele- and video conferencing 
Telephone and video conferences could be considered as ways to facilitate 
communication between the cities to avoid travelling. It was obvious, for example, 
that some TLM participants had to travel often out of their city/country for project 
work, donor conferences, upon ministerial request, etc., and it is not possible to 
assemble all TLMs at any given time for a short feedback (for meetings less than two 
days). Making use of telephone and video conferences at some crucial points in the 
planning would improve communication, with higher flexibility during the follow-up 
of the planning process in between the training.  

 

CONCLUSIONS 

Achieving the MDGs in water and sanitation will require improved capacity at both 
national and local level in many aspects of water and sanitation management. The 
WAC-TCB project clearly shows how multi-level capacity-building initiatives can 
contribute greatly to the improved delivery of services. The multi-level interlinked 
programme enables organisation-wide objectives to be reinforced, which builds 
synergy and improves the longer-term sustainability. 
 
The choice of technical components on water demand management and catchment 
protection, linked with information and advocacy, was recognized by all stakeholders 
as efficient, effective and targeted. The topics could be expanded to include 
components on improved revenue collection and business development to further 
improve sustainability, particularly of the smaller utilities. The focus of the WAC-
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TCB was on utilities. Future components could also focus on other key stakeholders 
in the sector including government policy-makers and those who allocate funding 
from related sectors, and community-based and non-governmental organisations. 
 
The capacity of locally-based institutions is still weak, but this is because there is little 
sharing of locally-developed ideas and approaches rather than a lack of technical 
capacity. The implementation of such capacity-building initiatives still needs more 
focused investment in follow-up actions plans if it is to achieve a major impact. 
 
The vast majority of the training material and curricula benefited from local 
knowledge and solutions; without the participation of local institutions in the 
development of training materials, there would have been a reduced impact. 
 
The identification of local institutions which are strong enough to deliver well-
structured training is greatly lacking. Although highly-skilled experts and knowledge 
are available locally, there is little incentive to promote “centres of excellence”. Many 
experts would rather focus their efforts on lucrative personal contacts. It is, indeed, 
extremely important that promoting centre of excellence would have a dramatic effect 
on water and sanitation-sector training. 
 
In order to improve the impact in WAC , it would have been better to more closely tie 
the capacity building to investment packages. That way, the long-term aims and 
aspirations of  personal action planning approaches could be could optimised. 
 
In terms of overall coordination and next steps, more efficient contractual processes 
need to be developed. Quality assurance of local training institutions cannot be 
ignored, especially in terms of multi-source funding arrangements. 
 
A future phase of the WAC-TCB is currently being considered by UN-HABITAT. In 
the meantime, there has been some evidence that the local capacity-building centres 
have sought to re-run the training programmes, however, no details were available at 
press time. 
 
Overall, the final conclusion is that there is an urgent need to follow initiatives such as 
WAC-TCB  to support more focused investments and to identify and promote locally 
developed solutions to local problems. There is also considerable scope for the 
twinning of utilities and sharing tolls and approaches more readily.  
 
At the outset of the programme in the early 90s, the use of web-based training was in 
its infancy. At the present time, the opportunities for web-based training and e-
learning present new and exciting areas for future consideration. 
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CHAPTER 12 

Water Education: Bridging Divides for Future 
Generations 
John E. Etgen1, Teddy Tindamanyire2, Dennis L. Nelson3, Amy C. Fuller4  
 
 
 
Abstract 
The question: “How can youth and educators in schools and communities help 
address global water issues in local settings?” is addressed in depth from a regional 
and global perspective. These audiences play a key role in every community and are 
often overlooked in their ability to affect change and implement solutions to water 
issues.  
 
Educational systems are as diverse as watersheds – basic principles apply to all, while 
each has its own unique identity and characteristics. Survey results demonstrate that 
water education is not applied consistently across the globe and within countries, and 
that there are numerous barriers to water education.  
 
Successful methods of surmounting these barriers come from a case study of Project 
WET’s global approach, Uganda’s comprehensive approach, and through discussions 
of other water education programs. The most successful programs combine the 
scientific and technical expertise of water professionals with formal and non-formal 
educators. The collaborative development of materials and distribution channels can 
help scale-up the dissemination of important messages and materials, which can lead 
from awareness to action that creates positive changes and solutions to water issues.  
 
The water and education sectors have a unique opportunity to design, develop and 
deliver water education materials and training to countless people through new and 
innovative systems. The formal and non-formal educators are an underused resource 
and high-quality, hands-on educational materials and the networks to deliver them are 
the key to water education being a stronger tool in the water manager’s portfolio.  
 
 
 
 
 
 

                                                 
1 Senior Vice President, Project WET Foundation 
2 Principal Environment Officer, Uganda Ministry of Water and Environment 
3 President and CEO, Project WET Foundation 
4 MS/MPH Candidate, University of Pennsylvania 
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1. Water Education as a Key Water Management Tool 
 
Over the past quarter-century, global water problems have continued to escalate. 
Every day, the health and well-being of the 6.72 billion people on our planet is 
affected by the availability of clean water resources. To face these challenges, 
governments, international and non-governmental organizations, private institutions 
and many communities are making efforts to build capacities in multiple water-
emerging issues.  Nevertheless, water education remains a forgotten priority. There 
have been many disperse, isolated efforts to strengthen environmental and even water 
education, but few have had success or continuity.  
 
Through water education, learners identify their watershed address, discover their role 
in the hydrological cycle, and recognize that water flows through and connects us all. 
Through water education, students, teachers, parents, business and community leaders 
are empowered to take action in their local communities. These ActionEducation™ 
projects contribute to a healthier local environment and economy. On a worldwide 
scale, water education helps learners recognize the relationship between the 
availability of clean water and global stability.  
 

 
 
An understanding of water resources is critical for educators, students, business 
professionals, political leaders and others to meet the water challenges of the 21st 
century, because tomorrow is already here. 
 
 
 
 
 
 

What is ActionEducation™? 
  
ActionEducation™ is defined as education that empowers learners to take positive 
and appropriate actions to solve a local water resource issue. AE was initiated by 
Project WET Foundation after being asked by a major philanthropic foundation what 
a water education program like Project WET can do to reduce the number of deaths 
caused by waterborne diseases. Through the ActionEducation™ initiative, Project 
WET has evolved from learner awareness to empowering students to take action 
leading to sustainable solutions for community water resource issues.  
 
This initiative is strengthened by the emphasis of the global water community on 
local actions highlighted at the Fourth World Water Forum and a key emphasis of the 
Fifth World Water Forum, especially in the Global Water Education Village. 
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2. Challenges and Barriers to Effective Water Education 
 
Considering the importance of water education for students and community leaders 
alike, it is critical for water professionals to be aware of the current state of 
educational programs. Project WET created a survey to address the lack of 
information surrounding the prevalence of water education in communities across the 
globe. The following sections are challenges and barriers to water education as cited 
by local water officials, teachers and community leaders. 
 
Funding 
The current global recession has tightened most state budgets. In the United States, for 
instance, state deficits have affected teacher salaries and access to materials. Countries 
in the European Union have also suffered from the troubled economy, with Irish 
schools increasing class size to cut back on the number of salaried teachers. Nearly 
half the water education survey responses listed funding as a major barrier to 
providing water education in schools. Monetary resources went to teaching required 
subjects, leaving little for added topics such as water conservation. Materials could 
not be purchased unless distributed by the government, and there was no money for 
teacher training or field trips. 
 
Time  
Despite the importance of water education programs and materials, survey responses 
revealed a lack of cohesiveness for water curricula around the world. Water education 
has been determined a voluntary subject behind such necessities as math and reading. 

Why Do We Need Water Education? 
 

Escalating global water problems 
Global water problems continue to intensify and affect the quality of life for billions of 
people. 
 
An elastic global economy 
The global economy of the 21st century will grow or stall based on banking, industry and 
commercial professionals and others understanding sustainable water management.  
 
Disproportionate water distribution 
Because of inequitable distribution of water and increased demand, the expansion of 
existing technologies, as well as innovations still to be imagined, will be necessary to 
ensure clean water for the predicted population of 8 billion in 2025. 
 
Transboundary water conflicts 
International stability depends upon nations protecting and sharing transboundary water 
resources, both above and below the ground’s surface.  
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The 2002 No Child Left Behind Act (NCLB) is a United States of America law based 
on “stronger accountability for results, more freedom for states and communities, 
proven education methods, and more choices for parents” (U.S. Department of 
Education, 2001). Though NCLB has the potential to improve student achievement by 
setting standards for educational programs in schools around the country, it is 
currently under review by Congress. Opponents have commented that NCLB’s 
standards have created an incentive for teachers to “teach to the test,” only covering 
the material that will appear on the standardized tests by which the school systems are 
evaluated. As such, topics such as water education are often not covered because they 
don’t fall under the standard curriculum. In fact, when asked why water education is 
not taught in schools, many local educators cite time constraints in the classroom as 
the primary factor. Though many curricula include some water education in their 
science programs, there is simply not enough time to cover the material in depth when 
other standardized test topics are required by the state.  
 
Lack of Knowledge of Water Issues 
In developed countries such as the United States, water education focuses on 
conservation of the natural resource. Water professionals have cited ignorance of 
water issues as one of the greatest barriers to water education: how can the public be 
educated about a problem if they do not believe one exists? However, as evidenced by 
expanding drought conditions in Georgia, South Carolina, Texas and California, water 
conservation is imperative for use by future generations (Edwards, 2009). Globally, 
the United Nation’s Commission on Sustainable Development (CSD) has stated that 
eight percent of the world’s population lives in an area with high water stress and 
twenty-five percent with moderate stress. CSD warns that two-thirds of the population 
will live in a country with moderate water stress by 2050 if current usage trends 
continue. A lack of required curricula (as mentioned with NCLB) increases ignorance 
of this water conservation issue: omission of water education from class teaches 
students that the problem isn’t important, while a quick overview of the topic does not 
properly educate the students about what needs to be done. The introduction of 
required curricula into study plans could solve this problem.  
 
School Attendance 
While water education faces curriculum and time-constraint barriers in developed 
nations, developing countries also suffer from the burden of not having children 
attend school at all. In stable nations, children often have to help support the family 
instead of attending school. Even if work conflicts don’t occur, the parents of large 
families may not be able to afford the school fees for all their kin. This situation 
becomes graver when considering the effect of civil unrest. In Zimbabwe, for 
instance, the United Nations believes that school attendance rates have fallen from 
ninety to twenty percent. This problem has been worsened by the August 2008 
cholera outbreak, the increased cost of necessities from the global food crisis, and a 
backlash from economic recession. 
 
Lack of sanitation also hinders school attendance. The World Health Organization 
estimates that 2.6 billion people worldwide lack access to improved sanitation: 75 
percent of this population resides in Asia, 18 percent in Africa, and 5 percent in Latin 
America (UNICEF, 2006). Girls are particularly hindered by the lack of sanitation 
services, unable to attend school during their menstrual cycles or if there are no toilets 
separate from the boys’ facilities. Furthermore, the absence of sanitation services 
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forces girls to collect water from local sources, often walking miles per day, which 
severely impacts the time allotted for their daily education.  
 
Literacy 
The World Bank (2005) estimates that half of the children who do not attend school 
globally do not speak the language of their local school. For instance, in Togo (the 
Togolese Republic) the official language is French, though three other major 
languages are also spoken throughout the country: Ewe, Mina, and Kabye. Water 
professionals in the country have cited language as a barrier to education in schools. 
Materials given to schools may be in French while teachers lecture in a local 
language, or teachers may even be unable to communicate in the native tongue of 
their students. Save the Children has promoted mother tongue-based multilingual 
education (MT-based MLE) to help address this problem. Under this model, education 
begins in the child’s native language while a second language can be added as a 
subject (Alidou, 2006). Teachers may eventually switch entirely to the new language, 
but only after six years of instruction.  
 
 
3. Methodology and Approach: Empowering Youth 
 
Project WET’s Global Program 
Over the past quarter-century, global water problems have continued to escalate. 
Every day, the health and well-being of the 6.72 billion people on our planet is 
affected by the availability of clean water resources. To help students, their teachers, 
parents and community leaders meet 21st century water challenges, Project WET, an 
award-winning nonprofit global program, believes that water education has never 
been more important.  
On a worldwide scale, Project WET helps learners recognize the relationship between 
the availability of clean water and global stability.  
 
Initiated in 1984 as a local water education project in the USA, Project WET was 
developed by teachers, for teachers, with the guidance of water specialists and 
scientists. It soon became a national program in the United States and then grew 
internationally. Today, there are Project WET Coordinators in all fifty US states, and 
in more than forty countries. Project WET materials have been localized and 
translated into English, Spanish, Vietnamese, Arabic, Hungarian, Italian, French, 
Korean, Japanese, Urdu, Thai, and Chinese (in progress). Over 400,000 educators 
have been trained in hands-on workshops with 40 million students reached.  
 
Methods 
Its curriculum and main tool include over 300 educational activities or lesson plans to 
be used with children, young adults, educators, and business and community leaders. 
Key program features include: 
 
1. Lesson Plans: The cornerstone of Project WET is its methodology of teaching 

about water resources through hands-on, investigative, easy-to-use lesson plans. 
Skills such as teamwork, decision-making and problem-solving that students 
develop through these activities help prepare them for the water resource 
challenges of this century. Following are the qualities of Project WET activities: 
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• Interactive: Learners participating in Project WET activities are not passive 
observers. Engaging students through questioning and other inquiry-based 
strategies, educators become facilitators involving students in hands-on lessons and 
encouraging them to take responsibility for their own learning. For example, 
students design investigations to seek answers to real-world problems; play games 
to explore scientific concepts; reflect; debate; seek common ground to resolve 
conflicts, and creatively share their findings through songs, stories and dramas.  

• Multi-sensory: Activities engage as many of the learner’s senses as possible. 
Research has shown that stimulation of multiple senses enhances learning.  

• Adaptable: While adaptable for any environment, many Project WET activities are 
ideal for outdoor settings and encourage children to be physically active.  

• Contemporary (21st Century Skills): Project WET activities help students develop 
skills necessary for success in the 21st century. In most activities students work in 
small, collaborative groups; many activities engage students in higher level thinking 
skills requiring them to analyze, interpret, apply learned information (including 
problem-solving, decision-making and planning), evaluate and present.  

• Relevant: Information is not delivered in isolation; educators are encouraged to 
localize activities to give them relevance.  

• Solution-oriented (ActionEducation™): Through education, Project WET 
empowers students, teachers, parents and leaders to take action and find solutions in 
local communities.  

• Measurable: Project WET activities provide simple assessment tools to measure 
student learning. 

2. Interdisciplinary: Lesson plans can be used by teachers of different disciplines 
such as art, physics, language, literature, biology, history, geography, government, 
mathematics, chemistry, environmental science, ecology, health and so forth. The 
activities can also be used by non-formal educators representing community 
organizations, government agencies, NGOs (non-government organizations), 
corporations, museums and parks. 

3. Complementary existing educational programs: Project WET activities are 
designed to satisfy the goals of educational programs by complementing existing 
curricula rather than displacing or adding more concepts.  

4. Friendly format: The lesson plans were designed to respect the time and resources 
of educators. All activities have been extensively field tested.  

 

Development of the Project WET International Network 
Project WET has proven to be a sound, creative, useful, accurate and fun tool to 
educate people on water issues regardless of country, culture or language. The rapid 
growth in programs adopting Project WET as their key water education tool is 
evidence of its success. Project WET works through strong local partners who contact 
Project WET requesting materials. A leadership workshop is conducted to train the 
key country leaders, and then the WET materials are localized and translated for use 
by the host institution. These local partners then set up train-the-trainer networks to 
reach key audiences and regions with customized water education lessons.    
 
Adaptation process 
Project WET methodology has been successfully adapted and applied; this was 
confirmed by educators’ evaluations at many international workshops. Many of the 
curriculum activities do not require adaptation at all. This is the case of activities 
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highlighting physical and chemical characteristics, water and Earth systems, water 
and life, and water as a natural resource. Nevertheless, some adaptation is required 
when we talk about water management or water and social and cultural constructs. 
Some countries, like Canada, decided to use the original guide and added a 
supplement with country-specific information. Mexico translated and adapted the 
guide to Mexico’s history, issues and teaching methods, added three activities and an 
appendix about water in Mexico.  
 
Japan translated the guide and is currently adapting it. The Philippines used the 
original guide for some years while they developed their adapted guide. For countries 
in Latin America and the Caribbean, the publication, Water and Education, adapted 
from the Project WET Curriculum and Activity Guide is available in Spanish and 
English and has been modified for Argentina and Costa Rica.  
 
 

 
Summary 
The mission of the Project WET Foundation is to reach children, parents, educators 
and communities of the world with water education. The Foundation accomplishes its 
mission by producing water resource publications; training educators, business and 
community leaders; establishing an international network of educators, water resource 
specialists, scientists and citizens interested in their local water resources; conducting 
events such as community Make a Splash with Project WET festivals or the Global 
Water Education Village™. Its experience is already an example of international 
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cooperation—promoting an understanding of water resources through education, 
irrespective of political boundaries, to empower communities to take action to solve 
local water resource challenges. 
 

4. UGANDA CASE STUDY: WHY YOUNG PEOPLE’ S CAPACITY TO MANAGE WATER 

RESOURCES IS PIVOTAL  

Youth have an important role in source water protection and water research 
based on traditional experiences and oral folklore. Individually, as members of 
a family and community, and as future citizens, the youth of today have the 
power to act as catalysts to initiate change and guide the development of future 
activities to ensure the health of the nation's drinking water sources. Yet, little 
has been done to motivate them. The potential remains untapped to date. 
 
Youth make up 70 percent of the global population and are the natural bridges 
between the very young and the old. The characteristics they exhibit make youth the 
natural bridges to different generations that aid in relaying water education and 
information about water sources, thereby helping to mold future users, leaders and 
consumers of water throughout their communities. These bridges include a growing 
interest in the future of their water resources, familiarity with technology that makes 
information available on demand, connections to their community and a broader 
world through the internet and multi-lingual experiences, and a thirst for making a 
difference as evidenced in the many United Nations youth conferences and their high 
rates of participation. This scenario makes youth participation in water education not 
only critical but also an inevitable venture that the global partners need to consider.  
 
Education and capacity development targeting the children and youth is the best 
strategy for protecting the waters of the world. Inspired action can be inculcated at an 
early age.  
Education as a tool to improve water management has also steadily risen onto the 
center stage of water managers. The youth, as a category within the population, still 
have a low profile in water education and water management, yet they are the future 
managers and users of water. Recognizing this fact reveals that strategic moves need 
to be made to address the youth as large stakeholders who can extend education and 
develop action education in their environments.  
 
In Uganda, for instance, an analysis of the water and sanitation sectors over the last 
year shows that youth are responsible for fetching water for domestic use at the 
household level. It is an aggregated number of such youth that forms a critical mass of 
the population. They are often left out of the capacity-building process because the 
focus is on engineering professional expertise aimed at solving issues related to the 
supply and quality of water. Young water users are not given the attention that they 
deserve. Over the last century, a lot of professionalism has been inserted into 
academic institutions to handle water issues, but little has been done to empower the 
youth in Uganda. 
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Youth as Water Education Facilitators 
Project WET’s approach to water education provides educational materials that are 
interactive, practical and enjoyable, and are adaptable to situations in the school 
environment and out of the school environment, but with basic skills and knowledge 
to disseminate to the relevant community members and knowledge consumers. The 
youth need to understand water quality in a language that matches their environment 
and situations. 
 
Thus, curricula use an integrated approach that has inspired the stewardship of water 
by children in schools and an outreach approach that encourages renewal and 
revitalization of civic life as a methodology to help the youth focus on water 
education. This is an education that shapes the youth culture, and values local 
‘distinctiveness’ and ‘richness’. The methodology emphasizes education that is based 
on understanding the neighborhood as useful, critically important and unique.  
 
The children in school seem to be a focus of water education with the hope that they 
will duplicate the information and the experience with parents, peers and the school 
community, thereby influencing the larger community.  
 
Background 
At a glance, the hydrological overview of Uganda portrays the country as a well-
endowed basin in surface water resources. The country’s surface area of about 
241,500 square kilometers is made up of 15 percent open water, 3 percent permanent 
wetlands and 9.4 percent seasonal wetlands. The open surface water bodies include 
lakes such as Victoria, Kyoga and Albert and rivers like the Nile, Katonga, Kagera 
and many others. Groundwater exists in both the fractures and weathered aquifers. 
The major input into the national water resources, apart from the Nile flow from the 
upstream countries, is the rainfall, which ranges between 600 mm to 1600 mm. 

Figure 1: 
Youth at a protected water source in a 
peri-urban setting in Masaka.  
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However, spatial and temporal distribution of rainfall is not uniform on the national 
level, and despite the seemingly abundant water resources of the country, their uneven 
distribution both in space and time poses big challenges to the water resources 
managers and decision-makers. There is increasing pressure on the already vulnerable 
water resources from factors such as rapid population growth averaging 3 percent per 
annum, increased industrial activities, environmental degradation, soil erosion, 
drainage of wetlands and pollution of groundwater, rivers and lakes. Consequently, 
there is a need for strategic resource planning and management that will ensure the 
protection of the available water resources, and satisfy conflicting demands while 
ensuring sustainable water resources development. A number of stakeholders are 
critical in this endeavor.  

Water is vital for sustaining life, promoting development and maintaining the 
environmental safeguard for water resources.  The provision of safe water supplies 
and sanitation facilities, and their proper management and utilization, are necessary 
conditions for health and economic development and are vital for the welfare of 
society. The Water Sector is, therefore, one of the government’s priority areas under 
the Poverty Action Fund (PAF). 

The context of the write-up in this paper is based on the fact that the rural water 
supply and sanitation sub-sector is the mainstay of the majority of the population in 
Uganda. It defines rural communities of up to 500 people and rural growth centers 
(RGCs) with a population of up to 5,000. The average water used per capita in 
Uganda is only half the recommended amount, and some 30 percent of constructed 
facilities do not function properly. 

RURAL WATER SUPPLY &  SANITATION  
On the sanitation side, national household latrine coverage is estimated at 48 percent. 
There is, however, wide variation of coverage from district to district (with a low of 4 
percent in Karamoja District and over 80 percent in districts in the southwest part of 
the country). Coverage of public latrines is also very low (19 percent), with most of 
these latrines located in schools, markets and health units. In terms of water supply, 
the number of constructed facilities does not necessarily reflect actual usage by all 
intended users (e.g. due to facility cleanliness and/or cultural taboos and beliefs). 

Figure 2: 
Wetland ecosystem-based 
water source for the urban 
community in Masaka district 
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Presently, about 40 percent of the population lives without access to clean water while 
about 57 percent is without a safe place to go to the toilet. Women in Uganda often 
have to walk over 20 km a day to collect potentially unsafe water from rivers and 
muddy holes, thereby carrying disease. This is the only option open to them as, 
otherwise, their family would die from dehydration.  
 

 
 
 

 
 
 

GETTING UGANDA’S YOUTH INVOLVED IN WATER EDUCATION 
Uganda’s youth are categorized as those in school and those out of school. In a 
country where literacy levels are only as high as 45 percent among the girls and 30 
percent among the boys, the approach of using interactive methods and easily 
adaptive lessons that are enjoyable and easy to grasp is ideal.  
 
A case study of Uganda water educators reveals some new experiences that are 
moving knowledge out of traditional classroom teaching and rhetoric-rich community 
presentations. The traditional education from those who know to those who don’t 
know is moving towards interactive, practical, hands-on experiences that can be seen 
as a new step towards achieving wider knowledge about water issues and the 
discovery of multiple methods of handling water access issues, water diseases and 
water use in a variety of audiences. Everyone involved has a role to play in handling 
knowledge about water and passing it on to the community as appropriately as they 
can.  
 
There is a need to motivate youth to be active participants in educating other youth 
and the community with a focus on individual cases of water problems and issues 

Figure 4:MOVE 
The quality of water and the surrounding 
environment are at stake. Children have 
no water alternative. 

Figure 3: MOVE 
Some community members still use such 
muddy water for domestic consumption. 
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affecting their immediate community. This will encourage those youth to start 
thinking about potential outcomes for youth water education as well as to design 
relevant programs and develop skills important to water education. By giving youth 
opportunities to express themselves, they will be motivated to think of youth 
programs that are characterized by voluntary actions aimed at maintaining a healthy 
environment; they will be motivated when they understand how their choices can 
improve their lives and communities, and they will become valued partners in local 
water problem-solving initiatives. The level of influence in the community that each 
youth category can provide is a scenario that has not been fully exploited in the water 
education experience in Uganda. 
 

PROGRESS IN CAPACITY BUILDING FOR CHILDREN AND YOUTH IN UGANDA 
Uganda is among the African countries that have 
participated in different water management 
activities in line with the Millennium Development 
Goals and the UN Year of Water and Sanitation. 
An African, tailored-made curriculum is one such 
endeavor, in line with Sobel’s principle of place-
based education. This is a timely strategic move to 
address the unique African water issues as part of 
the global initiative and part of the Poverty 
Reduction Agendas that focus on children in school 
and synergies with the community. 
 
For many years, Ugandan youth and students have 

been learning through the teacher-based education 
system. Interactive learning and hands-on activities 
have gained popularity and, no doubt, these will 
have more impact than the traditional methods for 
sanitation and water education in schools. The 
exposure of teachers in Uganda to Project WET 
activities has shown that teachers and students - the youth of tomorrow - are positive 
about the field-based interactive, experimental learning mixed with classroom-based 
programs. The few monitoring exercises indicate that students’ attitudes and 
knowledge have generated responsive behaviors to manage water and related 
ecosystems within their reach. It is, therefore, hoped that this approach will have an 
even greater impact on students, youth and other learners in advancing better 
sanitation and water stewardship.  
 
Use of Project WET’s materials, tested so far in about 12 schools, has indicated that 
youth can have a big impact in the future management of water. The motivation that 
enjoyable, interactive fun games have a lasting impression on the minds of the 
learners is unequaled. This is the kind of learning that would help Uganda both now 
and in the future. 
 
It has been fascinating to observe Envita School teachers build synergies between the 
schools and the community in peri-urban and urban school community               
environments – where community sanitation and school linkages have been 

A guided youth of such 
status can be different if 
educated and mentored in 
water quality testing  
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strengthened through the education materials that have been pre-tested since February 
2008. 
 
The main challenge is that the teachers are accustomed to the traditional systems of 
teaching and, as environment educators, they are short on facts and long on cultivating 
unnecessary fears as a way of passing on knowledge. Teachers often are more 
comfortable advocating for action to address a fundamental concern than critically 
analyzing and considering the many sides of complex issues. 
 

THE STRATEGIC ISSUES THAT UGANDA NEEDS TO ADDRESS 
Youth and children are the focus and core of water education at all levels. There is 
also a potential to involve the whole community in the education of children through 
targeted educational materials that both groups can take pride in. This approach would 
be a departure from most people sending kids off to school and trusting the local 
educators, thus inviting a dimension of ownership in the education process. 
 
Currently, Project WET is music to our ears in Uganda, but our vision for future years 
is to see evidence of water education outside the walls of the school classroom. We 
wish to see youth and children do something important for themselves, for the 
community and for the country as a whole, as they contribute to better sanitation 
conditions and better health for many who see those conditions as dreams for our 
society. We would like to see:  
 

� students engaged in real water improvement projects at the community level as 
their contributions to a better future and healthy, clean environment. 

 
� a water educator in every school doing some direct teaching and serving as a 

kind of support; teachers ‘connected’ to water and sanitation education 
materials, organizing interactive experimental learning and helping to use the 
schools grounds and community to teach water issues in the framework of the 
African Curriculum (developed in February 2008). 

 
� teams that would provide vision, guidance and support so that these new 

efforts result in a change that will help the local community to enjoy clean 
water and protect the catchments at local levels (Strange Bedfellows 
Principles). 

 
The seed team would be useful in connecting the community and school projects 
around water use, water protection and sanitation improvement at the local level. 
The seed teams would have a teacher, a student, and youth facilitators whose main 
task would be to build connections between schools and communities so that the 
outreach efforts emerge as a scaled-up process. 

 
 
5. Meeting Water Challenges Around the World 
 
The combined efforts of governments and NGOs have formed collaborations meant to 
increase water literacy both in school and throughout the greater community. In 
developed nations, officials have created materials and distributed them through 
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government agencies, such as the Environmental Protection Agency in the United 
States. Despite a lack of a required curriculum in the country, the United States has 
resources for teachers who would like to introduce water education into their 
classrooms. NGOs assist the government by providing materials to more rural areas or 
serving as presenters in special classroom sessions. 
 
Because of the hardships placed on governments in developing nations, water 
education often begins as a project conceived by NGOs. Collaboration usually occurs 
with Ministries of the Environment and Ministries of Education, but resources are 
often provided by aid organizations. For instance, the Southeast Asian Ministers of 
Education Organization convened a meeting in 2005 with the United Nations Human 
Settlements Program, the Asian Development Bank, and the Society for Preservation 
of Water to create a proposal requesting that the Ministries of Education in Southeast 
Asia include water education in their national education plans. 
 
The following sections describe similar efforts of NGOs, aid organizations and 
government agencies to educate youth on important water issues: 
  
2020 Vision for Water  
South Africa’s Ministry of Water Affairs and Forestry answered the need for water 
education in schools by creating the 2020 Vision for Water and Sanitation Education 
Programme (VFWSEP), a collaboration between the Ministry and the Stockholm 
Water Foundation. 2020 VFWSEP oversees three projects: curriculum support, the 
Baswa Le Meetse Awards and the South African Youth Water Prize. Curriculum 
support helps educators throughout South Africa by creating water materials, 
including Project WET, for students and providing training opportunities in 
collaboration with the Ministry of Education. The Baswa Le Meetse Awards and 
South African Youth Water Prize encourage grade six and high school students, 
respectively, to engage in water research. It is hoped that these incentives will invite 
further research on water topics of interest, as well as encourage students to enter 
careers in the water sector. 
 
Juenes Volontaires pour l’Environnement 
Thanks to the efforts of Juenes Volontaires pour l’Environnement (Young Volunteers 
for the Environment, or JVE), in collaboration with the Regional Center for Water and 
Sanitation at low cost (CREPA), Togo launched its Water and Sanitation Network in 
November 2008. JVE was created in 2000 by a group of Togolese youth who were 
upset by environmental degradation in their communities. In 2005, JVE adopted 
Project WET as their primary water education curriculum. With steady growth, the 
NGO has grown to an organization with UN accreditation and the largest membership 
in the country. JVE is currently working on water relief projects as well as 
environmental education in classrooms. It is through their guidance that many 
Togolese teachers have received training in and materials for water education. 
 
6. Conclusions and Future Actions 
 
The research conducted by the Project WET Foundation over the past twenty-five 
years has clearly documented the value and importance of educating children and 
young adults about water and its use, management and protection.  The most 
successful water education programs combine the scientific and technical expertise of 
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water professionals with formal and non-formal educators.  When water and 
education sectors work together, children win.   
 
The water and education sectors have a unique opportunity to design, develop and 
deliver water education materials and training to countless people through new and 
innovative systems.  The first step in the design process is to ask: “What does every 
person need to know about water and its use, management, and protection?”  A global 
survey of a broad cross-section of people is suggested.  The results will be used to 
identify priority content for educational materials targeted at user groups (children, 
young adults, laypeople, school educators and community educators).  The universal 
nature of water will allow education and program developers to publish materials that 
can be used around the world – a water education content template.  Project WET has 
documented that its water science methods can be translated, adapted (localized), and 
successfully used by educators worldwide.     
 
The question now becomes one of delivery.  There has never been a unified effort to 
scale-up water education with a goal of annually reaching large percentages of 
children and young people.  The concept of World Water Forum events focused on 
children, such as the Global Water Education Village and Water School, is 
recommended as one unifying idea to scale-up.  At the Fifth World Water Forum, the 
Global Water Education Village and Water School will have digital components so its 
water education content can be made available to all people.  A series of 
WaterCourses™ ranging from general water science and water management to more 
focused and in-depth courses on specific priority topics such as groundwater, 
wetlands or sanitation will be designed and made available to education providers and 
learners of all ages.  The materials and programs will be available for use by any 
government, agency, organization or business interested in educating people about 
water and thus support scaling-up. 
 
Finally, water and education sector leaders should establish a certification program to 
give credibility and value to the educational programs and to the people who take 
their courses.  The key question is: “Does learning occur and can the learner use the 
information in their daily life to better manage and improve water conditions?” If the 
answer is yes, we have done our job. 
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Chapter 13 
 

An Overview of Capacity Building on Gender Equity in 
the Water Sector 
Prabha Khosla1 

 
 
 

 
Abstract 
Capacity building on gender equity in the water sector covers almost all water sub-
sectors. However, capacity building to enable equality and equity between women and 
men requires initiatives to focus on both - women and men, as well as women-only 
constituencies. This paper provides a brief review of capacity-building materials on 
gender and water. It identifies the production of guides, manuals and checklists as the 
dominant materials which encompass multiple functions, such as for information 
sharing, education, advocacy, and as lobbying instruments. The paper identifies 
resource materials on specific subjects and those geared to particular population 
groups. It also briefly profiles some water-sector organizations specifically working 
on building capacity on gender equity as well as organizations that also focus on 
women’s groups and women and men in communities. Capacity-building materials on 
gender equity in the water sub-sectors are identified for a range of sub-sectors as well 
as for institutional change processes. Some closing comments offer a reflection on the 
experience of gender training and provide recommendations for strengthening 
capacity building on gender equity in the water sector. 
 

                                                 
1 Women for Water Partnership (WfWP) 
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Introduction 
As with capability-building interventions in other disciplines and sectors, capacity 
building on gender2 equality and equity in the water sector takes many forms and 
methods, and interventions take place at all levels of the sector - from the global stage 
to small villages and towns. However, what makes capacity building on gender 
equality3 and equity4  different from capacity building in other sectors is the 
importance of focusing initiatives on both women and men, and on women-only 
constituencies. Additionally, capacity building on equality between women and men 
requires trainers who are committed and engaged in advancing women’s rights and 
gender equality. This is particularly so, as it is important that the trainers have 
experienced and engaged in the complex dialogues about (in)equality of power in 
gender relations and their implications for women, men and children with regards to 
access to resources and decision-making. 
 
Interventions in capacity building include influencing and shaping the development of 
gender and poverty-focused participatory national water policy-making to gender-
appropriate and affordable technologies, such as water pumps for women farmers 
working on small land holdings. Indeed, the water sector is vast and includes many 
sub-sectors, such as irrigation and agriculture, coastal zone management, wetlands, 
river-basin management, fishing, trans-boundary water, aquifers, portable water, 
sanitation, hygiene, grey water management, water and disasters, and water and 
climate change. Notwithstanding the newer and holistic approaches as articulated in 
Integrated Water Resources Management (IWRM), which is theoretically also 
committed to integrating gender analysis5 as a cross-cutting issue, many of the 
institutions of the water sector continue to operate in silos of old and are slow to make 
the political and institutional paradigm shift required for gender equity and IWRM. 
 
Not surprisingly, the capacity-building methods and interventions for gender equity in 
the water sector reflect the diversity of the societies, cultures and their water 
organizations and institutions. Capacity building  on gender equity in water focuses on 
all aspects of the sector, such as international bodies; national, regional, and local 
governments, institutions and organizations; non-governmental organizations 

                                                 
2 Gender is the culturally specific set of characteristics that identifies the social behaviour of women 
and men and the relationship between them. Gender, therefore, refers not simply to women or men, but 
to the relationship between them, and the way it is socially constructed. 
3 Gender equality means that women and men have equal conditions for realising their full human 
rights and potential to contribute to national, political, economic, social and cultural development, and 
to benefit from the results. Gender equality is about the equal valuing by society of both the similarities 
and differences between women and men and their work in social production, and production of goods 
and services. 
4 Gender equity refers to the process of being fair to women and men. It recognises that different 
measures might be needed for women and men where: (a) they express different needs and priorities; or 
(b) where their existing situation means that some groups of women or men need to be supported by 
additional measures to ensure that they are on a ‘level playing field’. This may require specific actions 
to enable equality of opportunity between women and women, or men and men, or women and men. 
5 Gender analysis is a process that assesses the multiple and differential impact of proposed and/or 
existing institutions, legislation, policies, and programmes on women and men. It is a systematic way 
of looking at their different situations and relations and is a tool for understanding social processes, and 
for developing equitable options. 
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(NGOs); environmental non-governmental organizations (ENGOs); women’s groups; 
schools and health services; as well as legislation, policies, budgets, programmes, 
project implementation, operations and maintenance, data collection, monitoring and 
evaluation. 
 
Before going further, a caveat is in order. While this paper presents a critical lens in 
its review of capacity building on gender issues in the water sector, let us recall the 
international climate on women’s rights and gender equality and equity. For decades 
now, the international community, national governments, global water organizations 
and institutions have made countless declarations, conventions, resolutions and other 
pronouncements about the importance of equality and equity for women and 
especially poor women, men and children in water and sanitation, governance and 
decision-making, and for sustainability. However, the political will, commitment, and 
funds necessary to translate these noble words into deeds have not been forthcoming 
to the same extent; and, this is especially so in capacity building on gender issues and 
for the transformative action implicated in this development of human resources and 
institutional capacity. Capacity building in gender analysis and gender mainstreaming 
are critical to realizing the above-mentioned pronouncements. 
 
This paper is based on a brief and non-comprehensive review and assessment of 
existing capacity-building materials, as well as the author’s experience with and 
engagement in women’s rights, gender, water, sanitation, environmental and capacity-
building issues over the years. 
 
A limited review of capacity-building materials on gender and water indicates there 
has been extensive development of certain kinds of materials and less so of others. 
This also implies that some sub-sectors of the water sector have had a greater 
encounter with questions and challenges raised by feminists and gender activists, than 
have others. The paper begins by assessing guides and manuals on gender and water. 
Some materials are overviews, and others are specific to certain constituencies or to 
particular areas for enabling gender analysis and gender mainstreaming, such as for 
gender-sensitive policy, gender audits, and for gender mainstreaming water-sector 
organizations and institutions. In the following sections, this paper highlights some 
capacity-building materials created for engineers and water managers, and discusses 
the work of some key organizations in the ‘water world’ working explicitly on gender 
equality and women’s empowerment. A section is devoted to a discussion about sex-
disaggregated data collection, and monitoring and evaluation, as these are two areas 
that are essential for gender analysis and gender mainstreaming and need a much 
stronger focus and investment of resources and expertise than has been the case so far. 
Some reflections and remarks about issues and debates on capacity building on gender 
equity and water and thoughts about the way ahead conclude the paper. 
 
Gender and water guides, tools and checklists 
The greatest production of materials is what has been called and classified as guides, 
i.e. guides to gender and water in the broadest sense of these terms. Numerous guides 
have been produced over the years. These guides were largely funded by bilateral 
institutions, the UN, or international financial institutions, and have some common 
objectives. They were developed for a wide range of audiences and serve multiple 
functions, such as for information sharing, education, advocacy, and as lobbying 
instruments. They provide cogent arguments as to why a gender analysis is needed in 
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the water sector and the implications of gender-blind policies and projects. Examples 
primarily focus on the drinking water and sanitation sub-sectors. Most of the guides 
also include practical tips, checklists or a step-by-step process demonstrating how to 
integrate, for example, a gender perspective into the project implementation cycle. For 
a sample of guides see Baden (1999), Swiss Agency for Development and 
Cooperation (2005), Thomas et al. (1996), and UNDP (2003). For guides on 
agriculture and irrigation water, see Chancellor et al. (2000) and FAO (1999). 
Additionally, see the ‘Minimum agenda for effective gender mainstreaming6 in water 
management in agriculture’.7 
 
Guides and manuals also exist for other water sub-sectors such as hygiene, the 
environment, climate change and water-related disasters, coastal zone management, 
etc. For an example of watershed management from a gender equity perspective see 
IUCN and HIVOS (2004). See Gender in Integrated Water Resources Management 
(GWA and UNDP, 2006) for extensive listings of guides, studies, books, on-line 
resources, and training materials in 13 water sub-sectors. 
 
Manuals and guides for ‘engendering’ policies, organizations and institutions 
Another set of tools include manuals and guides for the development of gender-
sensitive policies, and for the engendering of water-sector organizations and 
institutions.  
 
On the policy front, the Gender and Water Alliance has produced both an excellent 
Policy Development Manual (see Derbyshire, H. et al. 2003), as well as an overview 
to inform those interested in the development of gender-sensitive water policies.8 
Additionally, see the Policy Brief produced by the Global Water Partnership (GWP, 
no date). 
 
Today, the two gender-inclusive national water policies - of South Africa and Uganda 
- have themselves become capacity-building tools. They offer much food for thought, 
both from the policy analysis point of view as well as from the point of view of policy 
implementation. A comprehensive critique of the policies and their implementation 
would have much to offer all actors in the water sector.  
 
The process for the development of gender-sensitive and poverty-focused water 
policies needs to be accompanied by a parallel process for the engendering of relevant 
water-sector organizations and institutions. Transforming the institutional culture so 
that it is informed by the principles of equality, equity, and sustainability - especially 
inclusiveness, transparency and accountability - is critical to changing the culture of 
water management. However, the water sector is far from showcasing its success in 
                                                 
6 Gender Mainstreaming is the process of accessing the implications for women and men of any 
planned action, including legislation, policies and programmes in all areas and at all levels. It is a 
strategy for making women's as well as men's concerns and experiences an integral dimension of the 
design, implementation, monitoring and evaluation of policies and programmes in all political, 
economic and societal spheres, so that women and men benefit equally and inequality is not 
perpetuated. The ultimate goal is to achieve gender equality (ECOSOC, 1997, emphasis added). For the 
full document see: http://www.un.org/documents/ecosoc/docs/1997/e1997-66.htm 
7 http://www.iwmi.cgiar.org/assessment/Synthesis/minimumagendagender.htm 
8 See the following section of the Gender and IWRM Resource Guide 
http://www.genderandwater.org/page/2859 
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this area. There are some institutions that are attempting this transformation, such as 
the South African Department of Water Affairs and Forestry; however, few others can 
demonstrate their commitment to this indispensable transformational change. 
 
Nevertheless, the Gender and Water Alliance (GWA) has attempted to engage the 
Asian Development Bank (ADB) in an initiative to assess the gender-sensitivity of its 
policies and operations. In partnership, they identified a methodology for the 
assessment – a Gender Scan. The Gender Scan was structured into four areas of 
activity: a review of key documentation, particularly the Policy on Gender and 
Development, “Water for All” (the water policy of the 
ADB), The Poverty Reduction Strategy and progress reports on policy 
implementation; a review of a 25% sample of loan documents approved since 1995; 
field visits to two countries [Sri Lanka and Viet Nam] to review four projects under 
implementation; and, key informant interviews and questionnaires (Derbyshire, 2005, 
p.1).  
 
Briefly, the recommendations include: a review of the water policy to strengthen 
gender mainstreaming as a cross-cutting theme in the context of poverty reduction and 
IWRM; increased attention to mainstreaming gender effectively in the water sections 
of the countries’ strategies and programmes and the water sector road maps; the 
formation of a committee with staff from the Regional and Sustainable Development 
Department (RSDD) and the gender and water networks to elaborate priorities and 
actions arising from the Scan; the production of a ‘gender typology chart’ of the 
different water projects to monitor and support gender mainstreaming; production of 
an advocacy package for policy dialogue in the executing agencies to deepen their 
understanding about implications of gender relations in water policies and activities; 
the collection of gender-analytical information by engaging gender consultants in loan 
fact-finding, appraisal, inception, reviews, etc; and the identification of ways of 
supporting the executing and implementing agencies for the effective implementation 
of their gender action plans. 
 
Another example from and experience of engendering institutions worth noting is 
from the International Labour Organization (ILO). The ILO began its first gender 
audit in 2001 and has been consolidating and refining its gender mainstreaming 
process since. Guidance for engendering policy and institutions is readily available 
and the experience of mainstreaming gender in development organizations will be 
instructive for water-sector organizations and institutions.  
 
Capacity building on gender equity for engineers, water-sector managers and 
policy- makers (and others) 
That gender equity capacity-building initiatives should focus on engineers and water-
sector professionals and managers - professional categories dominated by men - was 
recognized by women’s rights and gender equality activists early on. Recent years 
have seen the development of materials specific to different water professionals, such 
as engineers. During the last decade, the Water, Engineering and Development Centre 
(WEDC) of Loughborough University in the UK produced some very useful and 
accessible materials geared to engineers in the developing world. For further reading, 
see Reed and Coates (2007), Reed, Coates et al. (2007), and Reed and Smout (2005). 
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The formation of the Gender and Water Alliance (GWA), the Women for Water 
Partnership (WfWP), and various Women for Water networks all testify to the 
urgency and mobilization to put women’s rights and equality between women and 
men on the front page of the water sector. All these networks of women and women 
and men devote considerable resources and time to capacity building, evidence-based 
policy development and programmes, and knowledge networks. They work with 
water-sector professionals as well as communities of women and men. 
 
The Gender and Water Alliance (GWA) was created to build the capacity of its 
members and partners in gender mainstreaming. Over the years, it has produced a 
tremendous amount of material advocating for gender equity in the water sectors, 
Training-of-Trainers (TOTs) courses, and collaborative research initiatives with water 
sub-sectors. Today, it is creating regional hubs for building capacity on gender and 
water. Perhaps, an indicator of their success is that the demand on them and their 
expertise for capacity building on gender and water far exceeds their own capacity 
and resources. 
 
The Women for Water Partnership (WfWP) is an alliance of women’s groups and 
networks working in almost all water sub-sectors. They are committed to linking 
macro- and micro-level interventions and creating conditions that enable women and 
their organizations to become partners in the development of their own environments. 
Every six months WfWP organizes Regional Working Conferences where initiatives 
of member organizations are developed into concrete projects. Relevant stakeholders 
are invited to participate in the joint development and subsequent implementation of 
these projects. The knowledge and experiences about partnerships, appropriate 
technologies, micro-finance, and up-scaling of successful initiatives are exchanged 
and put to practice.   
 
Through WfWP’s methodology of Dynamic Networking, all stakeholders arrive at a 
shared-needs perception and jointly develop the most appropriate solution. In the 
resulting project(s), all parties involved work together on an equal footing, 
contributing their specific expertise within the overarching principles of sustainability. 
 
The members of GWA and WfWP encompass a broad range of stakeholders and build 
capacities of both women and men. WfWP member-organizations are primarily 
women’s or women-headed organizations. They are committed to working on the 
ground directly with partners and communities of women and men to create solutions 
by working together. Their capacity-building efforts are given shape as they jointly 
create solutions to water problems. The example below of WfWP member, 
NetWwater from Sri Lanka illustrates one such approach. 
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NetWwater, Sri Lanka9   
 
NetWwater (Network of Women Water Professionals) is a voluntary group of Sri 
Lankan women who are committed to promoting the principles of holistic water 
management to meet the current freshwater crisis and to create awareness about the 
relevance of gender in water resources management. NetWwater was created in 1999 
and its work engages both women and men in all aspects and sectors of water. 
 
NetWwater incorporates capacity building on gender by building the knowledge and 
capacities of women and men in technical issues and incorporating a gender analysis 
in their technical capacity development programmes. They begin with Integrated 
Water Resources Management (IWRM) and link this to the Dublin Principles.10 
Depending on the constituency and the region of the country, they address issues such 
as floods, irrigation and farming, water pollution, climate change, river sand mining, 
sanitation in schools and rain water harvesting. Broadly speaking, their approach 
follows the following elements: 
 
1) Create platforms where water issues can be discussed, including hot topics such as 
river sand mining, river ecology, sanitation, and the filling in of critical urban 
wetlands. Platforms are enablers for discussions between women and men, 
professionals and non-professionals, state and non-state actors, and provide 
opportunities for questions about gender differentiation in water resources use and 
management. 
 
2) Foster a holistic approach and ecosystem analysis of water sectors and related 
activities. 
 
3) Demonstrate gender analysis by linking it to what people are facing in day-to-day 
living with the relevant water issue(s) they are engaged in. 
 
4) Link capacity building to activities and actions in specific water sectors and 
geographical regions. 
 
This approach to building capacity in gender equity in water has worked for 
NetWwater as they do not always have the resources to put 30 people in a room for a 
given number of days of capacity building only on gender and water. Furthermore, it 
has also assisted them in engaging many women and men who would otherwise not 
be open to discussing gender and the unequal power relations between women and 
men that are inherent in the water sector and the society. 
 
How does NetWater gauge their impact on capacity building in gender in the water 
sectors? The example below illustrates the difference ten years and a commitment to 
gender equity in the water sector can make. 
 

                                                 
9 This information is based on the author’s interview of Kusum Athukorala of NetWwater. For 
additional information on NetWwater check http://www.womenforwater.org 
10 For information on the Dublin Principles see: http://www.gwpforum.org/servlet/PSP?iNodeID=1345 
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“Ten years ago, we were considered a joke by almost everyone and every institution. 
Today, we are able to access the highest levels of government and water-sector 
institutions for the poorest women in the driest part of Sri Lanka. For example, last 
year when we had a school programme, we examined toilets in a school in the Central 
Province. The school had 1000 students and six toilets for girls and six toilets for 
boys. None of the girls’ toilets were functioning. Only one of the boys’ toilets was 
still working. We took photographs of the toilets and showed them to the people 
responsible for school sanitation in the Province. 
 

 
Photo of girls’ toilet 
 
The Sri Lankan database on sanitation speaks of extensive sanitary coverage for the 
country, with percentages from 70% - 90% being quoted. However, the reality on the 
ground is very different. Toilets may be there, but they are not useable. Within five 
days of showing the photos, we got appointments with senior decision-makers and 
they immediately gave us access to all the schools in the district to carry out a 
sanitation sensitization programme.” 

 
 
There are innumerable international, regional, and national capacity-building 
organizations that focus on the water sector. It would be a very positive development 
if all of them were to include gender training as an integral part of all their trainings 
on the water sub-sectors. However, that is far from the case as the experience of Cap-
Net, a partnership of autonomous international, regional, and national institutions and 
networks committed to capacity building in IWRM demonstrates. 
 
Cap-Net11 has attempted to raise the awareness of the need for capacity building on 
gender in its network and with professionals and practitioners. It has stressed the 
importance of selecting women participants in training and capacity-building courses. 
The table below provides a breakdown of female and male participants in their recent 
courses. 

                                                 
11 Thanks to Simone Noemdoe from Cap-Net/UNDP for this information about Cap-Net. 
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Table 1. Course participants by sex 

 
Year No. of 

Courses* 
Women Men Total 

2007 21 273 (43.4%) 356 (56.6%) 629 
2008 27 285 (32.46%) 593 (67.54%) 878 
Total 48 558 (37.02%) 949 (62.98%) 1507 

(*This refers to courses where the participants’ list specified participants by sex.)  
 
Table 1 indicates that there are fewer women participants despite there being many 
courses. The numbers above were a surprise for Cap-Net. This example also 
demonstrates the importance of the collection of sex-disaggregated data in the water 
sector. The Cap-Net secretariat is now attempting to improve the participation of 
women in the courses it directly facilitates and especially in the context of the 
development of materials. Additionally, they hope to highlight to the member 
networks the drop-off in the participation of women and support them in their efforts 
to recruit more women for their courses.  
 
Yet another method under consideration by Cap-Net is to increase women’s 
participation in the capacity-building networks by selecting women as resource people 
and facilitators in the training-of-trainers courses and other capacity-building 
interventions, such as in the development of case study research materials. It would be 
revealing to examine the sex-disaggregated enrolment statistics of other water sector 
educational and training institutes and see what they illuminate in terms of women’s 
(in)equal access to educational and training opportunities. 
 
SaciWATERs,12 the South Asian consortium for interdisciplinary water resources 
studies, in their pioneering initiative  ‘Crossing Boundaries, regional capacity 
building for IWRM and gender and water in South Asia’, works with academics and 
postgraduate students in the water sector. Crossing Boundaries is changing the 
technical and civil engineering curriculum by introducing subjects which address 
IWRM, gender, participatory management, equity, sustainability and environmental 
concerns. The initiative has successfully developed new curriculum for targeted 
technical and engineering universities and colleges in South Asian countries and 
raised the number of women Masters and PhD students in engineering.  
 
 
Sex-disaggregated data collection and monitoring and evaluation 
Two additional and related areas of importance for building capacity in gender equity 
in the water sector are the collection, dissemination and use of sex-disaggregated data 
and the development, dissemination and use of gender-sensitive and poverty-focused 
targets and indicators for monitoring and evaluation. Recognizing that the water 
sector is large and encompasses a vast array of sub-sectors, clearly it is not realistic or 
feasible to see only one system of sex-disaggregated data collection or one set of 
gender and water indicators. Sex-disaggregated data collection systems need to be 
developed in conjunction with national statistics offices and national and local 
systems of data collection and dissemination. Gender-sensitive and poverty-focused 

                                                 
12 To learn more about them see: http://www.saciwaters.org/ 
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indicators are ideally developed to suit the change process they are intended to 
monitor and measure.  
 
Capacity building in both these areas is of key importance to advance equality 
between women and men, to measure the impact of policy and project initiatives on 
women and men and especially on poor women, men and children, as well as for 
monitoring changes in organizations and institutions engaged in gender 
mainstreaming. There are some initiatives attempting to define and develop 
indicators, such as Van Koppen’s work on the development of gender performance 
indicators for irrigation (2002). The Mainstreaming Gender Dimension into Water 
Resources Development and Management in the Mediterranean Region 
(GEWAMED) is a new initiative that also proposes to prepare a set of gender 
indicators for monitoring gender mainstreaming in water resources management.13 
 
In December 2008, the UN Department of Social and Economic Affairs (UNDESA) 
and the UN-Water Decade Programme on Capacity Development (UNW-DPC) 
jointly organized an Expert Group Meeting (EGM) on ‘Gender-disaggregated Data in 
Water and Sanitation’.14 The meeting had several goals; namely, to take stock of sex-
disaggregated data on water and sanitation at global and regional levels, to identify 
obstacles to sex-disaggregated data collection and capacity, and to identify data needs 
and priorities. Recommendations were made on policies, practices and priorities to 
improve the state of sex-disaggregated data in water and sanitation. As this process 
evolves, it will have much to offer the drinking water and sanitation sub-sectors. 
 
Frequently, it is difficult to obtain data at the local level, and specifically data that are 
disaggregated by sex and other social relations such as ethnicity, poverty, age, race, 
caste, etc. The Community-Based Monitoring System (CBMS)15 is a unique 
experiment in the Philippines and was developed due to the lack of data at the micro-
level which was essential to address poverty locally. The CBMS is an organized and 
participatory method of collecting information at the local level for use by local 
government units (municipalities), national government agencies, non-government 
organizations, and civil society for planning, programme implementation and 
monitoring. It is a tool intended for improving governance, and for greater 
transparency and accountability in resource allocation. It is currently in use in 161 
municipalities and 13 cities covering about 4,438 barangays (neighbourhoods) in the 
Philippines.16 The CBMS offers an enormous potential as a methodology for 
collecting data for many water-related programmes and projects. 
 
Issues and debates in capacity building and training in gender equity 
The methodologies for gender training have perhaps not been a point of critical 
reflection and analysis compared with the feminist critiques of water and 
development. There is some debate about how much gender training reflects the 
pedagogical traditions of the dominant paradigm of patriarchal societies (i.e. those 
informed by positivist and linear approaches to knowledge acquisition and learning), 
compared with those that reflect a feminist epistemology of knowledge, or what is 
popularly referred to as ‘women’s ways of knowing’, and that women’s ways of 
                                                 
13 For additional information about GEWAMED see: http://www.gewamed.net/index.php 
14  For information about the meeting see: http://www.unwater.unu.edu/file/EGM+summary+report.pdf 
15 For information on CBMS see: http://www.pep-net.org/NEW-PEP/index.html 
16 http://econdb.pids.gov.ph/index.php?option=com_content&task=view&id=25&Itemid=40 
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acquiring and sharing knowledge is not necessarily linear and often based on learning 
that is experiential and relational. While not wanting to ‘essentialize’ women and 
water, this difference is particularly important for recognizing women’s knowledge of 
their environments, their knowledge about water issues, and the solutions they present 
and can present. Additionally, women’s decision-making approaches can be more 
inclusive than men’s and women are and can be a powerful force for the resolution of 
water-related conflicts. Capacity-building efforts would benefit from valuing the 
differences women bring to decision-making, and their engagement in a holistic 
approach for natural resources management. For a larger and more nuanced 
discussion of feminist epistemologies and their relationship to methods of learning 
and knowing, readers are encouraged to explore the work of, for example, Harding 
(1987) and Smith (1987). 
 
An inspirational example of women-specific and poverty-reduction training from 
Kerala, India, is provided below. 
 
New Skills, New Lives: Kerala's Women Masons – Thresiamma Mathew 
 
Socio-Economic Unit (SEU), Kerala, was established in 1988 to implement water and 
sanitation projects in Kerala through community participation from planning to 
monitoring. SEUs have been involved in the construction of 53,763 household 
latrines, 253 institutional latrines, and two pay-and-use latrines with full community-
group, local government and user participation. To meet the shortage of skilled 
masons for such construction work, the Jeevapoorna Women Masons Society 
(JEEWOMS), an offshoot of SEU, was formed in 1989 and trained the first group of 
12 women from Thrissur, one of the panchayats (local rural governments) in Kerala. 
As these women began to marry outside their villages, they dropped out of the 
programme and therefore, in 1990, the second group of 14 women had to meet certain 
criteria; namely, that they had to be married, below 45 years of age, from below-
poverty-line households; that their children should be more than 3 years old; that 
women in greater need of extra income were preferred; and, that all candidates should 
have previous experience as a mason's helper. The women learned such skills as 
cement-block making, bricklaying, reinforcing steel work, and how to construct low-
cost twin-pit latrines.  
 
In the beginning, what proved difficult was persuading women that they could learn 
masonry, and overcoming their fears of violating the cultural norm. A participatory 
training programme was developed to build up women's confidence that they could 
become skilful masons, to strengthen team-building so that women could face 
opposition, and to awaken the women's obvious but latent potential. To reinforce this, 
trainees and the facilitator formulated the "Ten Commandments" which included 
participating attentively, being determined, persevering, being confident, cooperating, 
working hard, and being honest and loyal. Training also involved savings and money 
management and hygiene so that the women could be agents of change within their 
communities. The women were trained by male master masons and gained experience 
in different panchayats. Once trained, they earned equal pay to men. Over the next 
few years, the women of Thrissur became a crucial component of SEU's sanitation 
programme. Despite some local problems and opposition, they also received publicity 
and appreciation. In 1996, JEEWOMS ventured into machine-operated hollow-block 
production, which developed their skills and boosted their earnings. Twelve masons 
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completed one- month training courses in house construction, and some trainees 
became trainers. Seeing this success, more of Kerala's district panchayats are training 
women in masonry as a main plank of their women's-empowerment initiatives. The 
women participants have gained confidence to speak in public, leadership abilities, 
managerial skills, dignity, and an improved status in the community.  
 
Source: Waterlines, 1998.Vol. 17, No. 1, p. 22-24  
 
Some reflections 
A significant portion of gender training is focused on understanding language and 
concepts such as sex, gender, gender equality, equity, etc., but their actual cultural 
meanings and implications on the ground where the training takes place are not 
discussed and explored sufficiently. For example, see the PowerPoint on gender-
sensitive training, monitoring and evaluation for MPAP.17 Identifying the example of 
MPAP is not to isolate them as a special case, but to demonstrate that this approach is 
common to capacity building on gender equity. 
 
Tools such as checklists have come in for particular criticism as they have been used 
in an instrumentalist manner, devoid of engagement with social relations on the 
ground or in the organizations promoting them. While they are useful educational 
tools and reminders, a deeper gender and diversity analysis is required in practice. 
 
There has not been sufficient reflection on and assessment of our work as activists and 
professionals engaged in building women’s capacities to engage on their own terms 
and with their knowledge as legitimate and of value in the water sector; and as gender 
trainers, training women and men in organizations and institutions in the water sub-
sectors. There is a need to reflect on both the production of knowledge and training 
materials, as well as on the application of methods and tools. 
 
Additionally, there is a need for trainers, whether in the development of curriculum or 
in the conduct of trainings, to reflect on their own location and position as the ‘trainer’ 
and the implications of this in water-sector institutions and with the actors with whom 
they engage. 
 
The United Nations Educational, Scientific and Cultural Organization (UNESCO) has 
fairly extensive engagements in the production of knowledge materials for capacity 
building on gender equity, as well as on gender and water. UNESCO has also 
conducted numerous in-house capacity-building trainings on gender. Their reflection 
on the practice of gender training is an informative assessment and is produced below. 

                                                 
17 See: http://www.iwmi.cgiar.org/southasia/ruaf/CD/s26.html 
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UNESCO 
 

Tips and Good Practices  
for conducting Gender-Training for UNESCO staff 

 
In addition to operational gender-mainstreaming tools, gender training is one of the 
key methods to support behaviour and organizational change. Providing training is, 
however, on its own not sufficient. Training is helpful if it is part and parcel of a 
comprehensive corporate culture of learning. This means that both the organizers and 
the trainees draw lessons from the training, and apply this new knowledge to improve 
their daily work.  
 
Below you will find the lessons learned by those who have organized gender-training 
sessions for UNESCO staff both in headquarters and in field offices.  
 
If you are planning to organize a gender-training workshop for your office, division, 
bureau or programme, we suggest you carefully read through these.  
 
Planning 
• External gender expertise was proven very useful to both facilitate and plan the 

training sessions. The voice of someone who is not UNESCO staff and who has 
worked with many different development institutions adds credibility to gender 
work. It also offers the Gender Focal Point who is co-organizing the workshop the 
opportunity to acquire new skills.  

• It appears that UNESCO staff value learning from other staff more highly when 
the group is composed of staff from several offices or different sectors and 
services.  

• The role of the Office/Division/Institute director in encouraging participants to 
attend and in giving a thought-provoking opening speech adds legitimacy to the 
training. This certainly helps participants justify investing their time.  

• Having the Office/Institute/Sector Gender Focal Point co-facilitate the workshop 
also reinforces the 'value-added' expertise she/he can bring to programme 
specialists. It also creates a natural transition for their collaboration in following 
up the training.  

• HQ + BSP presence (i.e. representative of the Section for Women and Gender 
Equality in BSP) is helpful to establish the importance the Organization gives to 
gender work. 

• Men should be encouraged to take part in the training. Their participation is not 
only necessary to promote the integration of gender issues in UNESCO’s 
programmes; it brings new perspectives to the issues being addressed. 

Design and implementation 

• Key gender terms and language should be clarified in a non-threatening way at the 
start of the training. This creates a common foundation of 'gender understanding' 
among participants that is conducive to interaction.  
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• If the training is to be conducted in French, or will be run with non-English native 
speakers, time should be foreseen to discuss issues of translation. Language 
directly affects the way that people think about and see the world. 

• Participatory + experience-based training is the most effective way to get 
participants to internalise new information. This approach builds comfort and 
competence with gender issues.  

• Participants are actively engaged in the training when they are given the 
opportunity to develop, during the session, a ‘product’ that they will be able to use 
when they go back to their workplace. (examples of products: Gender 
Lens/Checklists, or post-literacy material, recommendations for future actions, 
outline for common project)  

• The experience of working in small groups to review a UNESCO project from a 
gender perspective proved especially useful in workshops. This exercise appeared 
to be one of self-discovery for many participants. Several seemed surprised that 
there was so much to consider and equally surprised that 'they got it and got it so 
quickly'. Many found they simply needed to clearly focus on gender. The same 'ah 
hah' could not have been achieved through passive listening/learning.  

• Participants were very appreciative of the handouts/resource materials provided. A 
number of these can be used in discussions or activities with partner groups.  

Monitoring and evaluation 

• Gender training increases demands and expectations of the Office/Institute/Sector 
Gender Focal Point. Resources need to be foreseen to respond to the demands for 
gender technical assistance that gender training and advocacy generate.  

• Maximizing the benefit of these training workshops can be done in many ways. 
Among them: refresher trainings or discussions; recognition of employees who 
perform well in advancing gender equality, institutionalising the use of the gender 
tools developed in the workshops.  

Source: http://portal.unesco.org/en/ev.php-
URL_ID=14405&URL_DO=DO_TOPIC&URL_SECTION=201.html 
 
Another area in need of critical review is an assessment of the use and utility of the 
capacity-building materials that exist and, hopefully, are in circulation. While 
numerous guides, checklists, manuals on ‘how-to integrate gender’ in various aspects 
of the water sector and its activities exist, there has been very little evaluation of 
whether these  reach the practitioner or engineer, or the irrigation, agricultural, 
fisheries and environmental extension workers; the managers of water utilities; the 
professors and directors of water training and academic institutions; the policy- and 
decision-makers; or, the women and men in rural and urban areas whom they are 
supposed to assist. A report by Udas (no date) examines the use of manuals and 
guidelines for gender mainstreaming in agriculture, water and the environment. The 
report indicates that only a limited number of people in institutions have access to the 
manuals and guides, and field staff in particular do not have access to such resources. 
Accessibility to documents is restricted to the few who have ready access to Internet 
communication technologies. Other limits on the use and distribution of guides and 
manuals include language restrictions, use of jargon, and the lack of suitable examples 
and illustrations.  
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In a new book examining methods and methodologies for gender training, the editors, 
Mukhopadhyay and Wong (2007), explore the evolution of gender training and its 
‘development’ and ideological underpinnings. Specifically, they raise the question of 
the need to revisit gender training by tracing its historical roots and its links to early 
development debates and the making and remaking of gender knowledge. Those who 
are directly engaged in developing capacity-building materials and organizing and 
delivering trainings on how to create equity in the water sector and society will find 
the reflections in this book useful. 
 
The way ahead: some thoughts on strengthening capacity building in gender 
issues in the water sector 
The nature of power and power relations in our societies and in the water sector (i.e. 
the personal, public, and political) needs to be grounded in capacity building in the 
sectors. Attempts to keep away from conflict and not discuss implications of 
(in)equity in families, communities, societies, water-sector institutions, 
administration, management and implementation are compromising equality between 
women and men. While this is contentious ground, it is not new, and it is vital that the 
capacity-building materials strengthen the link between the personal, political and 
public. 
 
There is an understanding by most trainers, and in the capacity-building materials, 
that the materials and the pedagogical approach need to be locally informed and 
relevant (i.e. in terms of culture, religion, language, politics, geography, etc.). 
Insufficient attention, however, has been paid to the integration of capacity building in 
gender with other social relations such as class, caste, race, ethnicity, age and 
sexuality that also inform gender relations and identity.  
 
Capacity-building needs to be integrated into all activities in the water sector and 
should be tied to practice. It needs to become a core component of all water sector 
initiatives and be an on-going professional development process and not a one-time 
activity. Training on gender and diversity should be linked to the responsibilities of 
managers and staff so that the conceptual understanding is tied to practice. On-going 
reviews and discussions of implementation of a gender analysis in the mandates of 
managers and staff will assist in changing workplace practices and in deepening the 
understanding of gender and diversity equity and its implications. 
 
Informal discussions between activists and trainers have raised the issue of an 
assessment tool such as a ‘gender equity performance measurement tool’ or perhaps a 
‘Gender Report Card’ for water-sector organizations and institutions. The 
development of this tool is worth pursuing as it can serve multiple functions, such as 
monitoring progress on the implementation of gender action plans of institutions and 
mobilizing for accountability to gender equity in the water sub-sectors. 
 
Recognizing the success of gender-responsive budget initiatives or gender budgets at 
the national and local government levels, time is long overdue for capacity building 
on gender-responsive budget initiatives (GRBIs) in water-sector budgets. This should 
be a key capacity-building focus of the coming years.18 

                                                 
18 The following website will answer your questions about GRBIs. http://www.gender-budgets.org/ 
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Water-sector organizations and institutions need to hire gender specialists as part of 
their core staff and train existing staff members on gender and water as part of their 
on-going professional development and core job skills and requirements. This refers 
to capacity building on gender as an on-going programme and not a one-time activity. 
 
It is vital that finances are allocated and programmes developed to expand the number 
of gender and water specialists and gender and water facilitators and trainers globally. 
Water-sector NGOs, ENGOs, utilities, ministries, organizations and institutions 
number in the hundreds of thousands and the current capacity of the water sector to 
train on gender equality and equity is severely limited and cannot meet this challenge. 
 
 
Conclusion 
Globally, the water sector is a massive sector – both in terms of the number of people 
engaged in it, as well as its total intellectual, financial, and infrastructural resources. 
Water-sector NGOs, ENGOs, ministries, utilities, public- and private-sector 
organizations and institutions number in the thousands, as witnessed by the number of 
participants at the World Water Forums and water-related international conferences. 
The planet’s population is roughly half female and half male; still, the recognition that 
women and girls are half the global population has not dawned on those managing 
water resources (mostly men) as well as those (also mostly men) engaged in building 
capacity in the water sector. The profile of gender-focused guides, manuals, toolkits 
and organizations in this paper barely scratches the surface to provide the kind of 
capacity-building on gender equity that is needed in the water sector. 
 
The women and men working for gender equality and equity in the water sector are 
but a drop in this vast ocean.  
 
Building an understanding of the implications of (in)equality between women and 
men and boys and girls and the ability to facilitate gender and social equity is essential 
for the institutionalization of IWRM, for building a culture of sustainability, and to 
bring about equality and equity in the distribution of a scarce essential and fast-
depleting resource. A gender and poverty-sensitive approach in the water sector is the 
only answer for sustainable solutions. 
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Chapter 14 

Knowledge and Capacity Development at  
River Basin Level 
Daniel Valensuela1  
 
 
 
Abstract 
In the global context of putting in place an IWRM approach to face the current and 
future challenges about water resources, river basin management can be seen as a way 
to make concrete, on the ground IWRM principles, with basin organisations as a 
mainspring of the institutional arrangement.   
To be successful with river basin management, the basin organisation has to include 
knowledge, data and information about water and water-related issues. This issue has 
to be addressed with the vision of developing an integrated information system. Based 
on a relevant identification of the needs of capacity development, the basin 
organisation also has to put in place a capacity-development plan, in line with the 
situation of the basin and the strategy adopted by the basin organisation. This plan 
should cover technical and non technical needs, individual or institutional capacity 
building.   
This paper analyses the kind of knowledge that is needed to ensure the paving of river 
basin management and how it has to be organised and managed in the basin context. 
Then, an analysis of the capacity-building approach is presented, showing the wide 
range of needs for managing the basin water resource and the basin organisation, in an 
integrated way. The case studies of the Mekong River Commission and Niger Basin 
Authority illustrate the process for developing capacities in the complex 
transboundary context. Finally, key recommendations are delivered about knowledge 
management and capacity development at the basin level.  
 

                                                 
1 Deputy General Manager, International Office for Water, Paris, France 
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Introduction 
 
To face the challenges related to water, in particular those concerning the MDGs, the 
improvement of water resource management and governance is essential. For several 
years, most of the countries have been developing Integrated Water Resource 
Management (IWRM), following the recommendations of the international 
community such as recommendations made by the WWSD in Johannesburg (2002). 
At the same time, to put into practice concretely the IWRM, many countries set up the 
basin organisations, within the country or at the transboundary level when water 
resources are shared between several riparian countries.  
Indeed, the river basin is the relevant natural territory to ensure and organise efficient 
water management, provided that the existing basin organisations or those in creation 
adopt the IWRM principles. In that sense, the countries have to think deeply about the 
basin organisation mandate, their roles, their responsibilities and their operation. 
Regulations, legislation and financial arrangements have to be decided on and 
implemented to ensure the good functioning of the basin organisation. 
To properly execute their tasks, these new or revamped organisations need to have 
right capacity, including an appropriate organisational structure, management and 
professional capacity in terms of numbers and quality, and the necessary equipment 
business processes and knowledge systems. This capacity is often not there or 
incomplete and needs to be developed.  
 
This paper focuses on both knowledge to be managed at the basin level and 
organisational capacity to be developed in basin organisations in order to get a real, 
effective and efficient IWRM.  
Knowledge and capacities are key aspects for water management in any situation. It is 
particularly true for water management at the river basin scale.  
Water resource managers, decision-makers, professionals and practitioners need to be 
able to get hold of reliable, up-to-date and relevant data and information on issues 
related to water in the basin.  
Knowledge and capacity are strongly linked, as using knowledge efficiently requires 
relevant capacities, competencies and skills that are based on accessible knowledge 
(Box 1).  
 
Box 1 Capacity and Knowledge  
Capacities can be seen as the knowledge, skills and other faculties in individuals or embedded in 
procedures and rules, inside and around sector organizations and institutions. These main capacity-
building components are:  
- The creation of an enabling environment with appropriate policy and legal frameworks; 
- Institutional development, including community participation (of women in particular); and,  
- Human resources development and the strengthening of managerial systems. 
 
Source: from Delft Declaration 1991 UNDP symposium 

 
 
At the basin level, knowledge and capacity have to address issues concerning both 
basin organisation management and basin management (Table 1). 
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 Table 1 – Issues to be addressed at the Basin Level 
 

Issues about Basin  Organisation  
Management 

Issues about Basin Management 

Structure (organisation, commission, 
authority)  
Statute of the organisation 
Role in the institutional context   
Governance of the organisation 
Finance management, Accounts 
Staff 
Human resource management 

Water management 
River basin, aquifer or lake 
Land, forest or urban management  
Rules, Regulations 
Institutional structure or organisation 
Allocation, Quality  
Planning 

 
Knowledge development 
 
One of the key issues around knowledge is that necessary data and information are 
often dispersed, heterogeneous and incomplete, and are rarely comparable and 
adapted to the prerequisites for objective decision-making and management. 
Moreover, it is a fact that a lot of public, para-public and even private organisations 
produce and manage some of the necessary data but lack sufficient means and 
guidelines for exchanging, gathering, standardising, summarising and capitalising on 
it among themselves.  
At the same time, a key aspect in this issue is the notion of the need to manage river 
basins as a whole and in an integrated way, departing from sectoral and isolated water 
management in order to reach a higher level of integration. Institutional arrangements 
also have to be in place for it, such as a basin organisation, basin commission or an 
authority.  To achieve a higher level of sustainable water development and 
management, capacities have to be developed at basin and sub-basin levels. 
Unfortunately, capacities at these levels are very often weak or even absent. Capacity 
building closely supports and helps guide the required institutional strengthening, the 
reform programmes and the development of management tools, thus making effective 
integrated water resources management operational at the river basin scale.  
 
o Which kind of knowledge is needed? 

 
Two types of knowledge are necessary for water management: actual data about water 
resources and uses, and knowledge in the sense of information, know-how, practices, 
institutional arrangements and tools. 
Managing a river basin is not only managing the water itself. It is managing all things 
impacting the water resources within the limits of the hydrologic basin. Therefore, 
there is a wide range of types of data and information that the basin organisation has 
to tackle (Table 2) .  
 
Table 2: Various types of data and information 
 
Information on water Other information 
Water resources quantity 
Water quality 
Uses of water resources 
Status of ecosystems 
Risks: floods and drought 
Economical indicators   
Water regulation   

Land uses : status and trends 
Population: status and trends 
Social indicators 
Health indicators 
Regulation impacting water resources 
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The first type of knowledge is obviously about the status of the surface water 
resources in the river, the tributaries, associated lakes and wetlands, and associated 
groundwater, from both a quantitative and qualitative viewpoint, and their seasonal 
and yearly fluctuations. As water in the limit of the basin has to be managed as a unit, 
we also need to know about the availability and uses of the groundwater resources, 
since their evolution can impact surface water.     
 
It is also crucial to have reliable data about all its uses: surface and groundwater uses, 
withdrawals for industry, drinking water and irrigation, point or non-point sources of 
pollution and discharges, and nutrients coming from various human activities on all 
surfaces of the basin.  
Biophysical characteristics of the basin (e.g. soils, topography) are also key elements 
to know, as they influence infiltration, the recharge of groundwater or erosion, and the 
amount of sediment in river water.  
The status of aquatic ecosystems and wetlands and their degree of sensitivity are other 
areas which need accurate information. In particular, we need to get the real needs for 
the ecosystems, in river beds or wetlands for instance, and the trend of their evolution 
or degradation. 
The people in charge of water management have to know the risks of recurring 
extreme phenomena, such as floods or droughts and accidental pollution (helped by a 
spatial map view and forecasting that takes into account climate change scenarios 
applicable for the basin). All economic indicators like cost, price, taxes and charges 
are another set of data needed for management. 
 
Beyond that, managing water at the basin level also means getting reliable 
information on the land’s uses, such as the status of forestry, agriculture, industry, 
economic activities, infrastructures and urbanisation related to population changes; 
demography impacts water resources. Social and health indicators are also key data to 
be collected. For instance, such is the case for OMVS (Office of Mise and Valeur du 
fleuve Sénégal, the basin organisation for the Senegal River), which has developed a 
specific structure for managing all kinds of information within the basin (see Box 2).   
 
Box 2. Environment Observatory for Senegal Basin 
 
The roles of this institution are to monitor the environment in the whole basin and to provide 
information needed to evaluate the impacts of the dams and other hydrological installations. Based on 
the information, decision-makers and population on the ground can decide activities to be developed to 
mitigate the impacts. The system has been designed with the rationale of the Local Information System 
and Decision-Support (MERISE Method). The tool called BASE SOE-OMVS allows the institution to 
manage information, data and actions coming from the ground. This format allows easy updating. A 
first outcome is a series of maps showing the zero-status of the    basin     for many topics related to 
water (maps for 2003).    
www.omvs-soe.org. 
 
Examples of maps : Rainfall Agriculture or Paludism Development  
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Source: website OMVS / SOE 

 
The responsibility of managing relevant knowledge and data at the basin level can be 
given to various bodies, according to the institutional arrangements and the functions 
of the basin organisation (Table 3).   
 
Table 3: Range of possible functions for a basin organisation 
 
Collecting data Collecting, managing and communicating data regarding water availability 

and water demand (including environment) to support basin functions 
Planning  Formulating medium- to long-term plans for developing and managing water 

resources in the basin 
Allocating water  Defining mechanisms and criteria by which water is apportioned among use 

sectors, including the environment 
Constructing facilities  Designing and constructing the hydraulic infrastructure 
Maintaining facilities  Maintaining the hydraulic infrastructure 
Operation and management Ensuring proper operation of dams and distribution infrastructures; 

ensuring conjunctive surface and groundwater management 
Prevention, monitoring and 
enforcing 

Monitoring and controlling water pollution, salinity levels, and groundwater 
extraction; ensuring that they remain within accepted limits; and, enforcing 
relevant laws and regulations to prevent overexploitation, restore ecosystems 

Preparing against water 
disasters  

Preventing floods and developing emergency works, flood/drought 
preparedness plans, and coping mechanisms 

Resolving conflicts  Providing mechanisms for negotiation and litigation 
Protecting and conserving 
ecosystems  

Defining priorities and implementing actions to protect ecosystems, 
including awareness campaigns 

Coordinating Harmonizing policies and actions relevant to land and water management 
undertaken in the basin by state and non-state actors  

Mobilising resources  Ensuring financing for other functions, for example, by collecting water user 
fees or water taxes 

Source: Brief IWMI/IRD- INBO – GWP “Developing, managing river basins” 2008 

 
 
o Knowledge for whom? 

 
Access to and the sharing of knowledge by individuals and groups is critical for 
addressing water-related problems. Knowledge is a key input for water management, 
for instance, regarding  resource allocation, an environmental impact assessment of a 
project and decision-making. Knowledge is also a base for informing all stakeholders 
and, more widely, the whole population in the basin. In that way, it is a critical 
element for developing a consultation process and the real, constructive participation 
of people.  
 



Capacity Development for Improved Water Management 
 

  262 

The use of knowledge concerns a large number of target groups: decision-makers 
(directors of river basin organisations and administrations, basin committee members, 
representatives of local authorities), associations of users, NGO representatives, and 
the population.  
On the other hand, in the case of an intra-national basin, knowledge is also used at the 
national level, both for monitoring and control, and for guiding the national policy and 
its regulations.  
The database and knowledge base at the basin level also have to be seen as a 
simultaneous combination of various levels of action: local, basin, regional, national, 
international, etc. 
 
o How to manage knowledge at the basin level  

 
Considering the features of knowledge, it is important to organise and manage it, 
particularly at the basin level, in order to use it efficiently and at the right time.  
In many countries, however, the accessibility of a water resources and services 
knowledge base has often been limited due to budget constraints (the emphasis often 
being on developing a new infrastructure), a lack of professional education, language 
barriers, and the view that such knowledge represents strategic information which is 
better not shared with other stakeholders. This results in a decreased capacity to 
translate available data into usable knowledge for water management in an integrated 
manner.  
Basin managers need reliable, accurate and up-to-date information about the state of 
natural resources and uses in a basin and how they change over time. This means that 
basin organisations need to create a Basin Information System or a Water Information 
System (WIS) that will both manage the data collected and deliver analyses of data to 
different groups of users in formats they can understand and make use of. 
This knowledge base can be utilised to better analyse and understand current changes 
in water management. A better understanding of these changes and the challenges that 
result from them allows for better-targeted and more appropriate intervention 
strategies. Generating this knowledge base requires accurate data describing the state 
of water resources and their management. The Water Information System is also the 
key tool for developing information / communication flow towards the population, the 
base for a participatory approach and stakeholder awareness development.  
These information systems, then, often constitute one of the priority tools to be 
implemented in order to support an efficient policy for water resources management 
and risk prevention. The implementation of WIS is supposed to work first at an 
institutional/organisational level and then at a technical level.  
In parallel, monitoring programmes should be organised to produce the necessary data 
on water resources and water uses, and to allow water management actions to be 
assessed. 
 
One difficulty met by the basin organisation when starting the process of developing 
the basin’s information system is that this kind of information is usually rather spread 
out across many organisations and administrations; they have no clear willingness, at 
the beginning, to share with each other, as information is power. The first task, 
therefore, is to develop an information system that regroups all pieces of data and 
makes it accessible to everybody. The first step, then, is to have a strong political will 
at both the national and basin levels to oblige institutions, NGOs and other bodies that 
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are producers of data to share their knowledge and work together to build an efficient 
system that also exchanges data.   
Several experiences exist around the world about developing such a WIS at the basin 
level. One case is the Körös – Crisuri pilot-basin shared by Romania and Hungary, 
where work led to the development of a database on water quality, among other 
results (Box 3). 
 
Box 3 - Management of the Körös – Crisuri pilot-basin (Romania / Hungary) 
 
The accidental pollution of the Tisza, the main tributary of the Danube, led to the strengthening of 
cooperation between Romania and Hungary. The Körös/Crisuri sub-basin, a main sub-basin of the 
Tisza, was chosen for testing the Water Framework Directive implementation with a sub-basin 
approach and coordination by the ICPDR. In the first phase, among various activities, the data 
management issue was addressed and allowed to develop; after 2 years of work, a catalogue of shared 
metadata, the creation of a website hosted by ICPDR (www.icpdr.org), and methods for a Biological 
Quality Index developed.  
Source: documentation of INBO  

 
To be efficient, the system has to be alive: knowledge and data have to be updated 
with relevant frequency. It has to be seen also in terms of its potential evolution 
(forecasting). In particular, we need to know all projects well before the end of the 
decision-making process, in order to both assess the (possible) impact on the water 
resources and related ecosystem, and to eventually integrate that knowledge into the 
database used for water management. It is also important to anticipate the changes in 
land uses.     
 
The basin organisation has to establish and maintain a comprehensive data network, 
available to all stakeholders in ways which suit their needs and encourage them to 
develop and implement ‘knowledge-based’ natural resources/water management 
policies and strategies.   

The basin organisation has itself to be established and maintain procedures that ensure 
information is relevant to users’ needs, timely for planning and management, and that 
the ways of exchanging information are accessible, appropriate, equitable and 
affordable. Data and information systems must meet the particular needs of all 
stakeholders.  
Monitoring can be very costly and, before setting up the systems, an estimate of the 
costs and the availability of funding should be assessed. Often basin managers are 
under pressure from government, from donors, and from academics to provide a wide 
range of information. However, the funds available do not match these demands. The 
basin manager must, therefore, prioritise what it monitors; the first priority will be that 
required by law, followed by that needed for the basin organisation to fulfil its 
mandate, and finally that which is needed for future planning. There will have to be 
trade-offs between data collection, monitoring and reporting to find the optimal use of 
the human and financial resources available.  
 
In the case of a national basin, the Water Information System at basin level also has to 
be part of the National  Information System. In Mexico, for example, national and 
basin information systems are connected to each other, allowing synergy (Box 4). 
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Box 4 - Links between national and basin information systems in Mexico 
The legal and institutional context in Mexico (i.e. water law, laws on statistical, geographical and 
environmental statistics, as well as the role of various institutions) influences the links between the 
Mexican National Water Information System and the regional basin water information system. The 
system was set up by creating a federal, topical water group to lead the project. Various training 
sessions were held on data exchange tools, language and information systems. More information is 
available at www.conagua.gob.mx 

 

InternationalInternational
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The National Water Commission

•Allows consistency at national level,

•Defines policy directives,

•Deals with inter-basin strategies                        
and national security.

The Basin Organizations

•Prepare the basin plan,

•Manage the national waters in the basin,

•Coordinate integrated management,

•Harmonize specific actions,

•Facilitate and assist in the involvement of 
the society through the Basin Council 
Assembly.

Mexican water law of April 2004Mexican water law of April 2004

 
Source: Documentation of INBO  

       
o The key tasks for setting up an integrated Water Information System  

(WIS)  
 
To set up a basin data and information system, the following tasks have to be 
undertaken: 
- Make an inventory of the existing water-related information institutions, at the basin 

and sub-basin levels and at the national level, and evaluate the relevance of the 
information. Those institutions should work together to develop the WIS.   

- Identify the relevant needs of the various groups existing in the basin, such as 
stakeholders and decision-makers, users, and institutions, and define the target 
groups.    

- Define common standards, rules and tools to favour the homogeneous exchange of 
data between all stakeholders and allow the inter-operability of the information.  

- Ensure stakeholders can access and use the data and information in ways that suit 
their needs. 

- Use geographic information systems and other user-friendly means or tools to 
present the state of basin resources, and monitor changes. 
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- Make sure there is an interactive, accessible, affordable, appropriate and equitable 
basin information exchange programme. 

- Set up a basin monitoring programme that coordinates information from state, 
federal, commercial and non-governmental organisations. 

Based on those tasks, a basin water information system has to regularly collect and 
control data. Information must be put in databanks in sustainable ways and treated 
according to the needs and targets for dissemination and uses by various means, such 
as a website, as documents, etc. The WISE (Water Information System in Europe) is a 
good example of what can be done at the regional level (Box  5). 
 
Box 5  -  Water Information System for Europe 
 
The Water Information System for Europe – or WISE – is "Your Gateway to Water". It contains a 
quantity of data and information collected at the EU level by various institutions or bodies; data which 
have either not been available or only been fragmented across many places. The WISE project started 
in 2002 with the following core objective:  
"…the European Commission (DG ENV, Eurostat and JRC) and the EEA are committed to continue 
the development of a new, comprehensive and shared European data and information management 
system for water, including river basins, following a participatory approach towards the Member 
States, in order to have it operational as soon as possible and to implement it, including all the various 
elements set out in this document, by 2010.  

 
Decision support and modelling tools can integrate and rank information of different 
types to help decision-making. Modelling tools are particularly useful where there are 
gaps in existing information. 
One of the tools, the multi-objective decision support system (MODSS), builds 
scenarios of the outcomes of alternative land and water management strategies. These 
systems are most useful when stakeholders specify the size and importance of the 
variables and processes, and then rank the outcomes predicted by the models. 
The Geographic Information System (GIS) can be a useful tool to get stakeholder 
ownership and understanding, especially at a sub-basin level, as there is a real 
complexity between all elements impacting water resources.  
Maps help stakeholders see the likely impacts of proposed changes, not only on the 
sub-basin, but on the basin as a whole. Presenting the bigger picture in an easy-to-
understand format, such as with a GIS, gives basin managers opportunities to 
negotiate targets and priorities, for example for reducing pollution, for the entire basin 
ecosystem at the same time as for sub-basins. 
 
Such a system allows information on basin management to be shared clearly and 
transparently, on progress made (or not), for example.  
Basin information exchange programmes do not have to be sophisticated. In 
developing countries, information exchange may first take the form of local meetings 
or newspaper articles.  
To be effective, a basin information exchange programme needs a stable 
organisational ‘home’, which could be the basin organisation, even though the costs 
of basin information exchange may be shared by stakeholders.  
Information needs to be appropriate to the task at hand, proven through research and 
development, tested in the field and presented to the institutions, practitioners and 
stakeholders so they understand and use it. Information needs to be affordable, 
preferably free, so that there is no discrimination between information providers and 
users because of a lack of funds. Information needs to be accessible to all practitioners 
through the channels they normally use, not dependent on major upgrades. 
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Information processes should be equitable. This means they should respect cultural 
needs, gender issues and embrace stakeholders distanced from decision-making 
because of their location, or economic or social status.  
 
Capacity building for organisation development at the river basin level  
 
Developing basin organisations is a necessity for applying IWRM efficiently at the 
basin level. However, the term « basin organisation » covers different environments, 
such as administrative commissions, with permanent secretariat or temporary 
secretariat, organisation owners of big infrastructures (dams, canals and lock gates for 
navigation), agencies for planning, finance mechanisms implementation, a basin 
council’s close gathering of all ministerial departments, associations or consortia of 
users and NGOs to solve a targeted issue, structure temporarily established to drive a 
project.  
The important thing is to put in place arrangements fitting with the needs of the basin 
users, which obviously depends on the scale (transboundary, national or local), the 
step of development, the major challenges that the water management has to face, the 
economic, social, ecological and political contexts.  
There is no universal model of basin organisation structure; however, it is possible to 
learn from the experience of the other basin organisations, particularly thanks to 
twinning programmes (Box 6) or basin organisation networks (Box 7).  
 

Box 6 – Twinning between basin organisations, a way for capacity building by exchanges of 
experience and know-how  
Direct exchanges seem to be the more reliable way of disseminating good practices and 
strengthening the human resources in basin organizations. Several programmes using the twinning 
method between basin organisations have been developed for several years. It is the case of 
STRIVER project, driven by NIVA, TWINBAS or TWINBASIN funded by the EU. In order to 
build the capacity of basin organizations, INBO promoted from 2004 to 2007 bilateral twinning 
between basin organisations to facilitate exchanges of knowledge, methods, tools, know-how and 
practices among qualified and identified staff. In five years, 41 twinnings, concerning 70 basin 
organisations in 42 countries, have been implemented. The main topics addressed were about 
stakeholder participation, information and databases, and institutional frameworks. 
Source: INBO and STRIVER websites 

 
Box 7 – INBO  
The International Network of Basin Organisations (INBO) was established in 1994 to facilitate 
exchanges among basin organisations about institutional, operational and technical issues and to 
mobilise the experience of the professionals of administrations and organisations directly 
responsible for the implementation of IWRM at the river basin level. INBO and its regional 
networks are networking 185  members and are currently present in 68 countries.   

 
A basin organisation is not a monolithic structure which puts all of its functions under 
one roof. It is a body which brings an added value to the existing institutional 
framework and which can put in place efficient activities, thanks to its proximity to 
the stakeholders and users.  
To develop a basin organisation, a wide range of capacities is needed. Those 
capacities  depend a lot on the functions assigned to the organisation.  
Moreover, we need to consider the capacities, competencies and skills of the staff 
working within the basin organisation – namely, in the secretariat - and the capacities 
of the stakeholder representatives sitting in the position of decision authority, like the 
basin committee.  
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Globally, it requires staff with backgrounds in a variety of disciplines, not only in 
water engineering, but also in issues about the environment, economics, law and 
society. A strong capacity in planning, in data monitoring, in impact assessment and 
in conflict resolution are also required. Specific skills in communication and 
pedagogy will be a basis for developing the  involvement of each inhabitant in water 
management of the basin.  
A good understanding of the interactivity among the various sectors and domains in 
the basin is a key topic which has to lead to specific activities of capacity 
development for targeted people, in particular to improve the participation of the 
population and stakeholder representatives in the planning and decision-making 
processes.  
Whatever the role and mandate of the body in place for river basin management, 
capacities are required to develop an effective cooperation among the numerous 
institutions operating at various levels in the basin.  
To be efficient, river basin management has to be based on autonomy. So, specific 
competencies are needed in finance, budgeting, accounting, prioritising, human 
resource management, etc.  
Capacity development has to be an outcome of strategy, coming from an analysis of 
the baseline and the status of the basin, an analysis of the tendencies and analysis of 
the priorities to improve water resources. Therefore, the basin organisation has to be 
structured to improve its capacity for forecasting.   
Based on the basin strategy and then the priority objectives to be met, and taking into 
account the current capacities and skills in the basin organisation, a capacity-
development plan can be developed.  
 
How to develop a capacity-building programme: Case study, Mekong River 
Commission 

o Context  

The Mekong River Commission (MRC) was formed on 5 April 1995 by an agreement 
between the governments of Cambodia, Lao PDR, Thailand and Vietnam. The four 
countries signed The Agreement on the Cooperation for the Sustainable Development 
of the Mekong River Basin and agreed on joint management of their shared water 
resources and development of the economic potential of the river. In 1996 China and 
Myanmar became Dialogue Partners of the MRC and the countries now work together 
within a cooperative framework. The MRC is an international, country-driven river 
basin organisation that provides the institutional framework to promote regional 
cooperation in order to implement the 1995 Agreement.  
Since the 1995 Mekong Agreement, the MRC role has expanded and the focus of 
basin development competencies has also shifted. New basin-wide activities require 
different skills, beyond an exclusive focus on technical issues. In order to create 
riparian ownership of the MRC and its programmes, the organisation has needed to 
focus on how to generate relevant capacities at all levels.  
The MRC has recently developed a capacity-building programme to support the 
Mekong Programme, (the Regional Cooperation Programme for the Sustainable 
Development of Water and Related Resources in the Mekong Basin, established for 
2006-2010).  
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Figure 1. Map of the Mekong River Basin  

This programme is, in fact, an outcome of a process started in 2002/2003 with the 
“Integrated Training Strategy” developed, with thanks to the support of UNESCO-
IHE, to define various capacity-building needs through an extensive participatory 
approach.  
As defined in the Integrated Training Strategy, “Capacity Building is widely regarded 
as the key strategy in ensuring sustainable water sector development”, and political 
will for capacity development was clearly stated (Box 8). 
The Mekong Programme has four goals: three are related to regional cooperation, 
sustainable development and strengthening of basin-wide environmental monitoring 
and impact assessment. The fourth goal is directly focused on the IWRM capacity and 
knowledge base of national and basin structures and stakeholders. 
Indeed, all aspects of organisational development envisaged in the Plan 2006–2010 
rely heavily on adequate human resources, such as IWRM professionals, to develop 
policy and legal frameworks, river basin organisation professionals to manage and 
develop the necessary institutions and mechanisms at different levels (Mekong 
Commission, national, basin and sub-basins). Creating a critical mass in IWRM and 
basin management competencies was considered a critical step for the success of the 
Plan 2006–2010. 
The general objective of the Integrated Capacity-Building Plan (ICBP) is to ensure 
that various relevant entities (MRC, national entities, agencies and other stakeholders) 
will be able to manage water resources by applying IWRM principles and using basin-
wide information and knowledge management systems.  

Mekong Basin  
- 6 countries 
- 4,800 km 
- 795,000 km2 
- Population: 55 million 



Capacity Development for Improved Water Management 
 

  269 

 
Box 8 - Strong Political Will for Developing Capacities  
 
The Strategy and Action Plan for “Riparianization of the Mekong River Commission Secretariat” 
endorsed by the Joint Committee in June 2007 put great importance on the Integrated Capacity 
Building Programme as quoted below: 
 
“Across the MRCS, the competency shortfalls have been observed, in the main, not to be related to 
technical qualifications, but to the cross-cutting or ‘integrative’ competencies necessary for effectively 
carrying out water resources management, river basin planning and environmental management, 
particularly in the areas of resource management policy and IWRM approaches”. 
 
Achievement of the MRC strategic goals for the next five years will depend greatly on the ability of the 
MRCS to provide neutral, balanced and objective advice to the Joint Committee and member countries 
for the benefit of the basin as a whole. Building the capacity of the MRC Secretariat is crucial in this 
respect. As stated in the Strategic Plan 2006–2010 “Riparianization must occur in tandem with capacity 
building and targeted training, and also in a phased way that allows riparians to become managers with 
the appropriate management skills, plus with the right degree and nature of technical support.” 
Capacity building is therefore a priority activity of the MRCS to accompany the riparianization 
process.  
Source: MRC Work Programme 

 
 

o Elaboration of the Integrated Capacity-Building Plan (ICBP)  
 
For the elaboration of the Capacity-Building Programme, teams at regional and 
national levels were established to enable activities to be carried out efficiently and in 
a timely manner. A clear framework has been developed defining the responsibilities 
and necessary capacities of team members. To assist the programme management 
team in formulating the Capacity Building Programme document, consultants were 
commissioned. At the national level, coordinators were appointed to ensure activities 
at this level. 
As the training activities are supposed to involve various levels, partnerships with 
regional and national training institutions have been developed, particularly for the 
implementation of priority training courses.  
To address the function of the MRC, major cross-cutting (integrative) competencies 
have been identified, covering knowledge areas, skills and attitudes. These are: 

- Integrated Water Resources Management; 
- Integrated River Basin Planning and Management; 
- Environmental Management; 
- Flood Management and Mitigation; and, 
- Management Support Tools. 

 
A rapid needs assessment (RNA) was conducted in January 2008, with the active 
participation of staff from all entities (basin, national, sub-basin).  
The RNA recommended that the MRC urgently address these cross-cutting capacity-
building needs simultaneously on two levels: human resource development and 
institutional development.  
The RNA pointed out that, in the past, training activities were scattered, formulated 
independently into different programmes and not sufficiently coordinated. This led to 
overlaps between the various training activities and an overall waste in training 
expenditure.  
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Moreover, it demonstrated the need for riparian officials with two abilities: being 
thorough in his/her area of expertise and being equipped with basic competencies 
required by the organisation, which means namely, competencies in IWRM; river 
basin  planning; environment management; flood management; and, skills in 
organizational development, networking , communication, and political and cultural 
ability.  
 
According to the RNA, the ICBP was designed to focus on the main priority training 
areas which are: IRB planning, programme/project planning, cross-cultural 
communication, networking, fundraising and leadership.  
As there are several capacity-building projects ongoing, the ICBP takes those training 
programmes into consideration. Those training programmes concern three projects: 
gender mainstreaming in water resource development, junior riparian professional 
development, and MRC staff training.   
In order to be efficient, the programme management team made a thorough search of 
lessons learned from previous and ongoing capacity-building programmes and 
projects within the MRC and other related river basin development 
programmes/projects, and also analysed various training modalities implemented in 
the past.  
In whole process, many consultative meetings were undertaken at the MRC and 
national levels with staff and stakeholders. 
 
To improve the trainings, training institutions are asked to provide an evaluation 
report on the trainings and provide recommendations, which are used as input to the 
development of the Monitoring and Evaluation System.  
On other hand, target groups representing the main actor groups in the Lower Mekong 
River Basin have been identified for adapting the training courses to the needs and 
features of each group.  
It is interesting to note that the priority focus is on the professional staff of the MRC 
Secretariat, professionals in the national committees, professional staff of national line 
agencies and training organisations involved in MRC activities. 

 
o Implementing priority capacity-building activities and evaluating their 

effectiveness 
 
The priority activities proposed cover the following areas, and are focused on 
professional knowledge, skills development, attitude change and institutional capacity 
building. 

• Integrated River Basin Planning and Management 
 

Integrated River Basin Planning (IRBP) is developed first by the training of 
trainers, with technical assistance from the Murray Darling Basin Commission. 
The training of trainers programme will address IRBP and IWRM concepts and 
tools, participatory-centre learning approach, training course development and 
facilitation, development of national training packages for the IRBP training 
course at national level.  

 
• Programme/ projects planning and management, as skills and attitude 
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Programme/Project Planning  has to be developed in depth, a practical training 
course needs to be designed to enhance the skills of the planners of the 
programme/project planning, including fundraising skills. Results-based  
mechanisms for monitoring and evaluation skills have also to be developed.  
 
- Networking and Coordination 
- English Proficiency 
- Report Writing 
- Cross-Cultural Communication 

 
• Cross-cultural Communication 

 
This capacity is needed to help participants learn to accept cultural differences and to 
have the ability to adjust one’s style of behaviour based on neutrality and openness. In 
addition, the capacity to recognise the differing interests and power spheres in the 
region, both within and outside the MRC organisation, is essential in the MRC 
context.  
 

• Leadership and Team-Building 
 

Leadership, coaching skills, consensus-building capacity, capacity to develop 
networking, to coordinate and to build teamwork have been considered  critical areas 
to tackle immediately. These topics will be addressed by seminars delivered for 
executive level (directors, director-generals) to enhance their leadership skills.   
 
Various training modalities have to be used during the implementation of the 
capacity-building programme, such as the training-of-trainers, an in-depth and 
practical training, a workshop and seminar according to the target and the topics. 
 
All training courses or modules have to be tailored to the Mekong region and should 
focus on practical knowledge, respect adult learning principles, use real case studies, 
adopt participative approaches, use role-plays, and be linked to the daily realities of 
the participants. From the beginning, they should incorporate concrete actions for 
follow-up activities after training. 
In addition, special consideration and priority will be given to qualified women 
professionals who are involved in water resources development in Mekong countries. 
In particular, the programme team, in coordination with the national coordinators, has 
to encourage female professionals in all entities to participate in capacity-building 
activities.  
 

o Monitoring and evaluating the training programme 
 
The MRC supports monitoring and evaluation as the joint responsibility of the MRCS 
ICB programme management team and the selected training institutes. Their 
responsibilities may include obtaining agreements from all project operators and 
implementers on the milestones and targets to be achieved and the schedule of 
activities; reporting requirements; setting clear targets and evaluation criteria for each 
team of external consultants; holding working sessions to review and monitor 
progress; and, conducting an evaluation session.  Key M&E activities to be carried out 
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by the programme management team during this process are realised through 
meetings and reports.  

 
Case study of the Niger Basin Authority 
 
Created in 1980, the Niger Basin Authority (NBA) with its nine country members has 
developed a vast process of “Shared Vision” started in 2002 for making "the Niger 
Basin, a common area of sustainable development by the integrated management of 
the water resources and associated ecosystems for the improvement of living 
conditions and the prosperity of the populations". 
Within this approach, a Sustainable Development Action Plan for the period until 
2025 and an investment programme have been elaborated.   
 
Figure 2; Map of the Niger Basin  
 

 
 
In this evolutionary context, a strong political will has been clearly expressed for 
capacity-building activities. Indeed, capacity building has been considered one of the 
three priority domains in the strategic referential document (Action Plan for 
Sustainable Development) which defines and guides the process of integrated 
development shared by all country members (Box 9). 
Moreover, the basin charter states explicitly the need for promoting information 
exchanges: reinforcement of capacities into the basin, in particular as regards the 
IWRM and the use of adequate technologies for the management of the Niger Basin 
hydrological catchment area.  
 
To accompany the process, it appeared necessary to reinforce capacities to the level of 
the Executive Secretary. A capacity-building plan was prepared, based the outcomes 
of an organisational audit and using a participatory approach involving all Executive 
Secretariat high staff.  Workshops have been organised to think about baseline 
competencies, and the capacity- strengthening and training needs for all staff of the 
executive secretary. Thanks to this process, major challenges to be faced and priority 
fields for intervention have been identified.  
According to the weaknesses and gaps identified, seven priority themes have been 
targeted: 

- Reinforcing administrative arrangements and developing efficient tools for 
financing accountability; 

- Improving human resource management to make it more professional; 
- Developing a juridical framework in order to prevent conflicts and to secure 

the common works;  

Niger Basin: 
- 9 countries 
- Length of river 4,200 km  
- 2,100 000 km2 
- Population : 100 million  
- Potential of 2.5 million ha for 

agriculture  
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- Setting in place information and communication systems which guarantee 
better visibility of actions of NBA and contribute to improving collaboration 
within the organisation; 

- Developing technical expertise within ABN for advising Member States on 
water issues; 

- Improving monitoring and assessment as tools for a better decision-making 
process; and, 

- Evolving the management style to enhance leadership and responsibility. 
Developing capacities in these areas will help the harmonisation and coordination of 
national policies, the elaboration and implementation of an integrated development 
plan, the design and operation of works, the control and regulation of navigation, the 
formulation of technical assistance and  the mobilisation of financing.    
 

Box 9 – Action Plan for Sustainable Development  

The Action Plan for Sustainable Development (APSD) aims  at elaborating a basin management master 
plan which accompanies   the sustainable development of the Niger Basin, allows a better prioritising 
of actions for poverty reduction, basin  environment protection, and reinforcement of cooperation 
between country members. The objective is also to ensure sustainable and efficient  participation of the 
civil  society and private stakeholders to implement the shared vision.  

Several actions developed in other programmes are integrated to the APSD, such as a master plan for 
reducing riverbed sedimentation and the formation of sand banks, a strategic action plan to reverse the 
degradation of soils and water quality, a development programme for water resources and ecosystem 
sustainable management. 

Source: website ABN/ NBA  
 
According to the seven priority themes identified, a wide set of activities has been set 
up.  
 
In the administration and accounting areas, training sessions on using accounting 
tools, or for increase the capacity in procedures, in financing control for instance have 
to be realised. 
 
To address the capacity of leadership and management, trainings for the top 
management about strategy, training for directors on gender approaches, general 
training on teamwork and participative approaches or training on results-based 
management, anticipation capacity or training on conflicts resolution are forecast. 
Through the trainings, the idea is to inspire a new style of management with a better 
listening attitude, anticipation skills, a bottom-up approach and more empowerment of 
responsibilities, as it recognises that those capacities will improve the efficiency of the 
Executive Secretariat. 
 
For human resource management (HRM) which is considered a key leverage point, a 
system for competency and skill management would be developed. Agents in charge 
of HRM might benefit from training on the use of tools or on the definition of position 
profiles. A handbook for HRM should be developed, and include recommendations 
about equity and gender. Internal workshops will be organised on procedures, on 
performance, and evaluation (the process of dialogue, feedback, coaching, counselling 
and mentoring). In addition, a human resource development plan has to be elaborated. 
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As the prevention of conflicts within the basin represents a major challenge for the 
“Shared Vision”, a juridical framework will be defined. To support its 
implementation, an audit has been necessary. The four components of the juridical 
framework are: the Niger Basin Charter, the Environment Charter, the instruments for 
the prevention and resolution of conflicts, and the instruments for navigation 
management. All of those parts have been accompanied by workshops for 
information, ownership and validation.   
 
About communication, a new three-year communication plan has to be implemented, 
with the development of a more efficient information system. All staff, including 
higher staff, will participate in training sessions for gaining the capacity to use such an 
information system efficiently.  
 
Of course, technical expertise is also a target for training activities.  The priorities are 
about project driving along its whole cycle (identification, formulation, assessment, 
monitoring). Capacity to design, to plan, to program and to manage projects and 
programmes has to be reinforced by training and workshops. A set of trainings is also 
planned  for managers on water quality, hydraulic models, awareness, the 
participative approach, formulation, coordination and the monitoring of 
projects/programmes, and planning and management by objectives and results. 
Assessment of socio-economic and environmental impacts of projects, the follow-up 
of environmental impact studies, elaboration of management plans for wetlands, or 
development of mechanisms for payment of environmental services are targeted for 
specific training sessions.   
In addition, methodological guides, synthesis documents, and action guidelines will 
be elaborated on and disseminated according to the analysis of relevant situations in 
pilot basins.  
National and regional workshops are organised for defining an action plan for IWRM 
at the basin scale, and for supporting the ownership of and strict application by 
country members, decision-makers and stakeholders. . 
As some countries already have an IWRM plan, national and regional workshops for 
sharing the lessons learned about the preparation and implementation of those plans 
and the good practices in IWRM applied to the basin will be organised.   
 
To improve the monitoring and assessment capacity for the NBA executive secretary, 
a set of trainings will be developed, focusing on Results-Based Management and 
understanding the role of M&E for effectiveness of the organisation. The top 
management will be also benefit from those trainings while the M&E handbook has to 
be elaborated on, followed by the training to use the M&E system.  
 
As the implication of the civil society moving into the management and development 
of water resources within the basin is a priority for implementation of the shared 
vision, an NGO has been mandated to develop a study to identify and better know the 
stakeholders, their organisations, their features and their roles (current and potential) 
within the basin area. Since 2007, representative organisations (coordination) have 
been in place at the national level; the NBA executive secretary is developing 
awareness and training activities with them.  
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Recommendations 

The two case studies presented above and the experience of other basin organisations 
helped determine some key recommendations regarding capacity development and 
knowledge management at the basin level.    

- Political will  is required for success in capacity building and for developing 
an information and knowledge system and communication flow. Political will 
has to be stated officially by top management and the political body of the 
organisation, for instance in the charter (Niger Basin) or in a Strategy of the 
Basin  (MRC) document. Concrete financial resources have to be allocated to 
budget these activities, showing clearly the first priority is for knowledge and 
capacity development. The political will might be translated into decisions and 
choices which will facilitate the implementation of training activities (budget, 
time for staff to think about the training plan, incentives to staff for training).   

 
- Commitment of countries in the case of a transboundary basin: as shown in 

the NBA example, riparian countries have to be committed, particularly 
because capacity development will be at all levels, including the national level. 
Such commitment should be about facilitating implementing activities and 
transparency (the case for NBA). 

- The basin organisation has to get enough autonomy for making key decisions 
about building capacities, without referring to a higher level, which could be 
rather inefficient and time-consuming.  

- Capacity building needs to be in line with the Basin Strategy Plan: for 
success of capacity development, the training plan has to be designed as a 
support to the basin strategy and its objectives; strategy has to focus on 
information and training particularly identifying the strong needs. 

- The organisation has to think about a long-term training plan based on a 
long-term (around 5 years) work plan or strategic plan. In the case of NBA, 
before the elaboration of the training plan, there was the phase of the 
elaboration of the action plan for sustainable development including a base 
line on capacities and definition of needs for reaching the priority objectives of 
the Basin Management Master Plan. Making a long-term plan avoids overlaps 
and action on an ad hoc basis and facilitates prioritisation of needs according 
to the objectives.  

- Implication for staff : staff of the basin organisation secretariat, when it exists, 
have to be involved in the process of preparing the training plan so their needs 
and vision can be taken into account.   

- While the capacity-building plan is being elaborated, it is important to get a 
wide vision of the potential topics. Indeed, as basin management refers to a 
wide range of people, stakeholders and subjects, including links with land 
management issues for instance, it (basin management) is a rather complex 
task. So many capacity needs are not directly related to water or technical 
issues. The notions of integration, sharing and ownership are very important to 
the success of basin management. The institutional capacity of the basin 
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organisation is also critical. Therefore, HRM, financial management, 
leadership style, teamwork, information, and the communication flow are 
generally themes for which the strengthening of capacities and skills are 
necessary. Those aspects have to take place within the capacity-building plan.  

- The capacity-building plan has to address all levels: country level in case of 
transboundary basin, sub-basin level in case of national basin. Local bodies 
have to be involved according to their relevance. As CB is a real investment, it 
is also important to think about the stability of people to be taught and their 
availability, particularly for staff at high level, who can change rapidly.  

- Relevant lessons learned from experience with other capacity-building 
programmes and projects must be incorporated into the design of the capacity-
building plan.  

- In the case of a transboundary basin, training and workshop activities have to 
address the aspects of regional and cultural differences, and the differences of 
sensitivity among the countries. This could also pertain to a wide national 
basin where there is a great difference between up- and downstream, for 
example. In this field, efficient communication and information tools are very 
important (WIS).  

- The capacity-building plan has to concern the entire staff (both technical and 
administrative staff and higher top management), as well as decision-makers 
and elected officials, members of commissions or sub-commissions; namely, 
representatives of users and stakeholders. Basic and continuing professional 
training should be increased: this means assessing the training needs, 
creating/reinforcing capacities for training water professionals, and developing 
funding mechanisms for professional training. 

 
- During the formulation of the training programme in a transboundary context, 

special attention will be devoted to several approaches, like the use of local 
languages for the delivery of training, explicit use of local or national trainers, 
and the involvement of national commissions or sub-basin commissions, when 
they exist.  

 
- Support of other basin organisations is particularly useful for developing 

knowledge, learning about the use of tools like water information systems and 
modelling tools, and developing know-how, for instance, about the 
participation of the civil society in basin management.  Twinning between 
basin organisations can be a good process for improving the capacities of 
basin organisations.     
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Chapter 15 

The role of education in capacity development  

Stéphan Vincent-Lancrin1 

 
 

1. What is capacity development? 

The concept of capacity building or capacity development2 appeared in the late 
1980s and has become the buzzword of development in the 1990s. Rather than 
capturing a new idea, it embodies the criticism of development assistance by 
emphasising the need to build development on indigenous resources, ownership and 
leadership and by bringing human resources development to the fore. While the 1980s 
are typically described as the “stabilisation and structural adjustment” decade, in the 
1990s a strong emphasis was placed on the building of human capital following 
advances in the “endogenous growth theory” in economics (Thorbecke, 2000). The 
shift from traditional development aid to capacity building is illustrated by the well-
known proverb: “give someone a fish and he eats for a day; teach someone to fish, 
and he can feed himself for a lifetime”. The concept of capacity building signals a 
shift from assistance to a less dependent “help yourself” attitude in the development 
community. It appeared in a context marked by a widespread (and possibly 
exaggerated) dissatisfaction with technical cooperation (Arndt, 2000) and, more 
generally, with aid effectiveness – the so-called “aid fatigue” of the 1990s. This new 
philosophy has started to be challenged with clear evidence that existing institutions 
or individual preferences do not necessarily make of poor people themselves the best 
drivers of development (Banerjee and Duflo, 2008). 

The OECD has recently defined capacity and capacity development as follows: 

Capacity is the ability of people, organisations and societies as a whole to 
manage their affairs successfully. Capacity development is the process 
whereby people, organisations, and society as whole unleash, strengthen, 
create, adapt and maintain capacity over time (OECD, 2006). 

And the United Nations Development Programme (UNDP) defines capacity and 
capacity development as follows:  

                                                        
1 The author is a Senior Analyst at the OECD Centre for Educational Research and Innovation. The 
views expressed are the author’s and are not necessarily those of the OECD and its member countries. 
2 In this paper, the two terms are considered synonymous: although they are sometimes used with 
slightly differing meanings, this is how most people treat the two notions. “Capacity building” is often 
used in the African context as well as in relation to trade and private sector development, whereas 
“capacity development” is more commonly used in aid development agencies. There is actually no 
clear cut distinction and both terms refer to the same idea: capacity development is more accurate, 
though, in that it recognises that there is always some initial capacity to be developed (whereas 
capacity building seems to imply one builds on a tabula rasa).  
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Capacity is the ability of individuals, organisations and societies to perform 
functions, solve problems, and set and achieve goals. Capacity development 
entails the sustainable creation, utilisation and retention of that capacity, in 
order to reduce poverty, enhance self-reliance, and improve people's lives. 
[…] Capacity development builds on and harnesses rather than replaces 
indigenous capacity. It is about promoting learning, boosting empowerment, 
building social capital, creating enabling environments, integrating cultures, 
and orientating personal and societal behaviour. (www.capacity.undp.org)  

Capacity building is thus based on learning and the acquisition of skills and 
resources among individuals and organisations. The acquisition of skills should be seen 
in opposition to the transfer of technology or technical assistance, neither of which have 
necessarily led to individual and/or organisational learning in developing countries. 
While this process does rely on some imported resources, foreign capacity should be 
used as a knowledge-sharing device, which allows the strengthening and development 
of the local capacity (Figure 1). Capacity building is committed to sustainable 
development, to a long- rather than short-term perspective, and attempts to overcome the 
shortcomings of traditional donor-led projects – typically criticised for being too short-
term rather than sustainable, and not always addressing the needs of the recipients. 
Development within a capacity-building context allows developing countries to identify 
their own needs, and design and implement the best suitable development strategy 
within the local context. Its ultimate aim is to make developing countries less dependent 
on aid. As a process, it builds on monitoring and evaluation in order to identify existing 
capacities, deficiencies, and the progress and achievements of development. 

Figure 1. Capacity development 

 

Knowledge sharing 

Imported capacity 

Existing  
capacities 

Needed capacities 

 

 

Source: OECD (adapted from UNDP, 2003). 

In Boxes 1.2 and 1.3, two sets of guiding principles for capacity development are 
outlined. They offer two different entries based on a shared philosophy. According to 
capacity development principles, ownership of development projects is transferred 
from the donor to the recipient community and mirror recent aid-effectiveness 
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principles.3 For this reason, capacity development is not necessarily linked to 
development aid but can also describe countries’ efforts to meet their development 
goals regardless of external assistance.  

An important dimension of capacity building is found within its systemic or multi-
level approach to development: capacity building acknowledges the need to consider 
several levels of interventions and understands their interdependence in order to 
develop a coherent and sustainable development policy. Adapting Bolger (2000), five 
levels of capacity are considered in this paper (Figure 2): the individual, 
organisational, sector/network, society and global level (OECD, 2001; UNDP/Global 
Environment Facility, 2003). 

Figure 2. Capacity development: a multi-level conceptual framework 

 
Source: OECD (adapted from Bolger, 2000). 

At the individual level, capacity development refers to the acquisition of skills, 
through formal education or other forms of learning. Although skills and knowledge 
can be acquired in various settings, formal education systems play a paramount role in 
this connection. In the case of water, formal education can be very important to learn 
some water management techniques in agricultural settings, but also to master and 
absorb knowledge about water management and use that has been developed abroad 
or to invent new ones. The individual level is crucial as a more efficient use and 
management ultimately rely on individual behaviour.  

                                                        
3 Namely, that foreign aid should depend more on what the recipient needs than on what the donor can 
provide; that foreign aid through foreign technical expertise is often unsustainable once the foreign 
experts are gone; that aid should be managed by the recipient country and untied, etc. 
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At the organisational level, capacity development focuses on infrastructure and 
institution building, the availability of resources and the efficiency of processes and 
management to achieve effective and quality results within existing infrastructures. In 
education, this level signifies the improvement of domestic educational institutions 
(e.g. primary schools or universities), through additional resources and a better use of 
those already available. As for water management and use, this level refers to the 
development of organizational processes that lead to a more efficient use of water, be 
it within collaborative labour in villages, in production processes within companies, or 
in other kinds of organizations such as schools. 

At the sector/network level, capacity development seeks to enhance the 
consistency of sector policies and promote a better coordination between 
organisations. In education, capacity development can, for example, aim at improving 
links between vocational and academic educational institutions, between research-
intensive and teaching-only institutions or to improve the coordination of institutions 
across different academic fields. In the water area, this can relate to capacity 
development in a specific sector, for example a water industry or the use of water in 
agriculture, but also to the interaction between different uses of water in different 
sectors: ensuring that some industrial companies do not make water improper for 
effective use by farmers, or that people up a river do not compromise water down the 
river, can be an important capacity development area. 

The society level refers to the human frameworks (conventions, habits, values, 
regulations, political regimes, policies, etc.) within which development takes place. 
The society level can enable or constrain development. Gender inequality, racial 
discrimination, corruption, lack of security and commitment to development, inability 

Box 1.1: Example of the CKNet-INA network: capacity development at individual, 
organizational and sector levels  
CKNet-INA is a network of ten universities in Indonesia with the aim of improving water 
management and supporting the government policy to decentralize their water management 
responsibilities to the regions and to strengthen the local government institutes and their human 
resources (CKNet-INA, 2008). The objective of the project is to contribute to the improvement 
of the Water Resources and Irrigation Sector performance in Indonesia, through increasing the 
capacity of lead Indonesian universities to deliver training courses on water resources 
management and irrigation. The focus is on building the capacity in water resources and 
irrigation management (WRIM) of selected leading universities in Indonesia. Five WRIM 
universities have been selected on the basis of their regional coverage and their experience in 
delivering water resources and irrigation-related educational and training programs. The project 
provides an opportunity for the network partners to learn and to acquire experiences in 
collaborative networking and how to further develop and maintain their network in a sustainable 
way. Based on scheduled Capacity Building Needs Assessments and Training Demand 
Assessments in the sector, capacity building programmes are identified, developed and 
implemented to strengthen and/or develop capacity of the universities to offer and deliver 
demand responsive programs to strengthen the capacity of WRIM sector professionals and their 
institutions active in the sector. 
 
In this way the national strategic component in professional learning is enhanced and the 
Government of Indonesia’s policy in water sector reform is supported. 
 
CKNet-INA, 2008. 
 



Capacity Development for Improved Water Management 
 
 
 

 283 

to raise taxes, etc., are typically constraining factors. Stable political and economic 
environments, commitment, sound policies, etc., on the other hand, typically facilitate 
development. In some cases, capacity development has the ability to transform 
attitudes and values which are hindering development, for example through efforts to 
fight corruption, crime and insecurity, or other policies challenging socially 
unproductive behaviour, such as gender inequality. Transforming society, however, is 
a slow and uneasy process. The society level, whether this is a facilitating or 
constraining development (and regardless of whether this level is changing) forms the 
basis for capacity-building activities. The importance of appreciating the nature of this 
level corresponds with the principle of developing capacity-building activities within 
the local situation: one size does not fit all. 

Finally, the global level needs to be taken into consideration, i.e. the international 
context in which the country operates. This includes multilateral agreements, 
international laws, but also geo-strategic considerations. At this level, capacity 
development seeks to improve a country’s participation in, and utilisation of, 
international organisations, treaties and agreements. Water management, use, and 
scarcity are global challenges which can be the source of conflicts, wars, or the 
vehicles of diseases. That makes this level particularly important. 

Box 1.2. OECD Development Aid Committee (DAC) 
Guiding principles for sustainable development strategies 

Strategy formulation 

• Country ownership and participation, leadership and initiative in developing their strategies. 

• Broad consultation, including particularly with the poor and with civil society, to open up 
debate on new ideas and information, expose issues to be addressed, and build consensus and 
political support on action. 

• Sustained beneficial impacts on disadvantaged and marginalised groups and on future 
generations are ensured. 

• Convergence and coherence are enabled by building on existing strategies and processes, rather 
than by adding additional ones. 

• A solid analytical basis, taking account also of relevant regional issues, including a 
comprehensive review of the present situation and forecasts of trends and risks. 

• Integration of economic, social and environmental objectives through mutually supportive 
policies and practices and the management of tradeoffs. 

• Realistic targets with clear budgetary priorities. 

Capacity development 

• Strengthening and building on existing country capacity – public, civil society and private – as 
part of the strategy process. 

• Linking national and local levels, including supporting devolution, in all stages of strategy 
development and implementation. 

• Establishing continuous monitoring and evaluation systems based on clear indicators to track 
and steer progress. Source: OECD (2001a). 
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Box 1.3. UNDP’s 10 default principles for capacity development 

1. Don’t rush – Capacity development is a long-term process. It eludes delivery pressures, 
quick fixes and the search for short-term results. 

2. Respect the value system and foster self-esteem – The imposition of alien values can 
undermine confidence. Capacity development builds upon respect and self-esteem. 

3. Scan locally and globally; reinvent locally – There are no blueprints. Capacity 
development draws upon voluntary learning, with genuine commitment and interest. 
Knowledge cannot be transferred; it needs to be acquired. 

4. Challenge mindsets and power differentials – Capacity development is not power neutral, 
and challenging mindsets and vested interests is difficult. Frank dialogue and a collective 
culture of transparency are essential steps. 

5. Think and act in terms of sustainable capacity outcomes – Capacity is at the core of 
development; any course of action needs to promote this end. Responsible leaders will 
inspire their institutions and societies to work accordingly. 

6. Establish positive incentives – Motives and incentives need to be aligned with the 
objective of capacity development, including through governance systems that respect 
fundamental rights. Public sector employment is one particular area where distortions 
throw up major obstacles. 

7. Integrate external inputs into national priorities, processes and systems – External inputs 
need to correspond to real demand and be flexible enough to respond to national needs 
and agendas. Where national systems are not strong enough, they should be reformed and 
strengthened, not bypassed. 

8. Build on existing capacities rather than creating new ones – This implies the primary use 
of national expertise, resuscitation and strengthening of national institutions, as well as 
protection of social and cultural capital. 

9. Stay engaged under difficult circumstances – The weaker the capacity, the greater the 
need. Low capacities are not an argument for withdrawal or for driving external agendas. 
People should not be held hostage to irresponsible governance. 

10. Remain accountable to ultimate beneficiaries – Any responsible government is answerable 
to its people, and should foster transparency as the foremost instrument of public 
accountability. Where governance is unsatisfactory it is even more important to anchor 
development firmly in stakeholder participation and to maintain pressure points for an 
inclusive accountability system. 

Source: UNDP (2003). 

2. The centrality of education and higher education in capacity-building 
strategies 

The education and higher education subsector play a significant role in any 
capacity-building strategy. The ultimate goal of a national capacity development 
strategy is to achieve progress and development, in specific sectors but also by 
becoming a more affluent nation with less pressure in the use and distribution of its 
public (and private) resources. According to their natural assets and constraints, to 
their already existing capacities, to their possible competitive advantages, and to their 
priorities, countries need to develop differing national development strategies. 
National development strategies build on a variety of complementary sectoral 
capacity development strategies. A country may need and want to develop capacity in 
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education, in trade, in health, in engineering, in agriculture, in water management, 
etc.: each sector contributing to growth and to its development goals in a different 
manner.  

Some sectors such as education, health or trade are cross-sectional or horizontal in 
the sense that they impact on all sectors in the economy. Even if agriculture is the 
main priority in a developing country’s strategy, it should not neglect the horizontal 
sectors as its agricultural sector will be more competitive if it has a healthy labour 
force (health), if its peasants know and use the latest agricultural and water treatment 
and management techniques (education), and, possibly, if it can trade them effectively 
on the national and world markets (trade). In turn, better management and agricultural 
output will contribute to better health and education. 

Education has a unique privilege as a built-in feature of any capacity development 
strategy. Whatever the sector, capacity building relies to some extent on the 
strengthening of individual capacity through training and learning, in order to raise the 
domestic stock of quality human resources. This can be done by setting up or 
increasing access to specific educational programmes in the formal education system 
or by other forms of learning. Although some of the necessary skills would typically 
be acquired on-the-job or through learning-by-doing, developing countries 
characterised by less efficient organisations of work or by less advanced technologies 
might need to rely more on formal vocational education and training. What level of 
education (primary, secondary or tertiary) is required to achieve this goal depends on 
the kind of competence to be built. 

The contribution of education to economic development 

Why invest and develop capacity in education and tertiary education as part of 
capacity development? One reason is that education and tertiary education can 
contribute to economic development. In the case of water, this can imply that some 
countries will have the resources to access cutting-edge water technologies and 
infrastructure. 

As (basic) education for all, and more precisely “achieving universal primary 
education”, is one of the internationally agreed upon Millennium Development Goals, 
the importance of education for development hardly needs discussion. Education is 
widely seen as a good in itself and one of the “primary goods” all people are entitled 
to in democratic societies. Understood as a road to freedom, development policies can 
certainly not neglect education and treat it as a luxury in the context of developing 
countries as it enhances people’s “personal capabilities” which are seen as a 
fundamental objective of development (Sen, 1999; Sen and Williams, 1982). A host 
of basic ethical, humanistic and political reasons justify investment in education in all 
countries in the world.  

But there is also a host of economic and social reasons for developing capacity in 
education. Education is widely considered a significant engine of economic growth. 
The estimated long-run effect of one additional year of education in the OECD area 
generally falls between 3% and 6% of GDP per capita (OECD, 2004a). The few 
economic studies which attempted to weigh the impact of different levels of education 
on economic development have shown that the impact of education differs according 
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to countries’ stages of development, although explanations of the differences differ 
(Pritchett, 2001; Hall and Jones, 1999; Hanushek and Kimko, 2000; Krueger and 
Lindahl, 2001). According to Gemmell (1996), tertiary education is more important in 
OECD countries, while secondary and primary education contribute the most to 
growth in the intermediate and poorest countries, respectively. This does not imply, 
however, that tertiary education does not play a role at all in developing countries. 

At the macro level, recent advances in the economic growth theory have brought 
human capital to the fore. Two main mechanisms explain how the stock and/or 
growth of human capital can impact on growth and economic development (Aghion 
and Howitt, 1998; Sianesi and Van Reenen, 2003; de la Fuente and Ciccone, 2002). 

First, a rise in education could have a once and for all impact on economic growth: 
it would lead to a rise in the level of output of the economy (Lucas, 1988; Mankiw, 
Romer and Weil, 1992). The output growth is then proportional to the growth of 
education. A developing economy could thus develop by increasing its quantity of 
quality human capital, defined, for example, as the educational attainment of its 
population. Quantity does not necessarily imply quality though, which is what matters 
most, as shown by studies linking growth to assessments of cognitive skills rather 
than attainment (Hanushek and Wössman, 2008). All other things remaining the same, 
a developing country would then catch up with developed countries once it has 
accumulated the same amount of human capital. 

Second, a rise in human capital could have a permanent effect on economic 
growth. Human capital is seen as a determinant of the growth rate of the economy 
rather than just a determinant of its growth (or level of GDP). This implies that human 
capital allows developed countries to grow more rapidly than developing countries 
and that the gap between them could continue to widen if developing countries were 
not to catch up in terms of human capital. The underlying mechanism is the following: 
growth is driven by physical capital investment, which is in turn driven by innovation, 
by investment in research and development (R&D) generating ideas for new designs 
or goods (Romer, 1989, 1993; Aghion and Howitt, 1998). For this to happen, a 
country needs a population with different levels of education, but tertiary educational 
attainment is particularly important. Researchers and highly skilled workers drive 
innovation, and possibly technology transfer, but an educated workforce with lower 
educational attainment is also necessary to absorb the new technologies. Another 
close explanation views education (and more broadly human capital) as a facilitator of 
transfer technology from “innovating countries” to “imitating countries”. The larger 
the stock of educated labour countries with lagging technological capacity would 
have, the easier for them to catch up on the more effective technologies and develop 
(Barro, 1991; Benhabib and Spiegel, 1994). Although basic and secondary education 
improves the returns of R&D activities, tertiary education and R&D activities are 
crucial in economic development. In line with this view, the World Bank has recently 
highlighted the role of tertiary education in developing countries to construct 
knowledge societies and create local innovation networks (World Bank, 2003). 

Third, education (including tertiary education) can have positive social 
externalities modifying the country at society level: it contributes to social capital as 
well as human capital (OECD, 2000). Education is often associated with better health, 
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higher life expectancy, lower crime, better parenting, better governance, enhanced 
trust, etc. (World Bank, 2003; OECD, 2007: SOL). 

 

The contribution of primary and secondary education 

Primary and secondary education contribute to teach the knowledge and practices 
that can lead to healthier or more sustainable practices in particular areas, as well as to 
slowly change or challenge some societal practices that can hinder capacity 
development. 

Developing capacity in primary and secondary education is important for water 
capacity development. Formal education about water use and management or the use 
of water as a pedagogical theme can help raise awareness of the value of water and 
improve people’s basic knowledge about how to use and manage it in the best 
possible ways in its local context. Concretely, this can also take the form of water 
issues being used as a thematic thread in the teaching of different skills, especially in 
the frame of innovative pedagogies relying on collaborative project- or problem-based 
teaching and learning. These pedagogies are increasingly used in developed countries 
and are not necessarily more expensive than traditional ones, although human and 
financial resources can indeed be a limiting factor for their implementation in poorer 
countries. 

Moreover, beyond the potential inclusion of water issues in school discussions, 
projects or curricula, better literacy allows people to be receptive to more information 
sources and more complex messages and might thus indirectly enhance the 
effectiveness of information campaigns trying to change people’s behaviour in the use 
and management of water. Formal education alone is often not sufficient to change 
some habits or beliefs that shape people’s identity and behaviour, and cannot replace 
an appropriate incentive structure. However, it helps to disseminate basic knowledge, 
including about water, its use and its value. 

Figure 3: Net enrolment rates in primary education 

 

Source: UNESCO Institute of Statistics 
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Figure 4: Net enrolment rate in secondary education 

 

Source: UNESCO Institute of Statistics 

 

Most countries have made significant progress toward universal primary education 
over the past decade. There have been impressive increases in the net enrolment ratios 
in primary education in Sub-Saharan Africa (from 54% to 70% between 1999 and 
2006) and in South and West Asia (from 75% to 86% between 1999 and 2006) (see 
Figures 3 to 6). However, about 75 million school-age children were still estimated as 
not attending primary school in 134 countries. Moreover, only 25% of children with 
the appropriate age to go to secondary school enrolled in Sub-Saharan Africa. There is 
therefore much room for progress before the largest share of the population of all 
countries reaches secondary education. 

Further effort to improve the participation in and the quality of primary and 
secondary education will remain crucial in any capacity development strategy. The 
quality of education needs to be strengthened as it is actually the skills rather than 
formal educational attainment that matters. Moreover, a lack of quality can be a factor 
of school dropout as some studies have shown (Hanushek et al., 2008). Enhancing 
gender equality and outreach to rural areas are also critical in many poor countries 
where insufficient participation of girls and children from rural areas explains low 
participation (UNESCO, 2008). 

Finally, developing technical and vocational education and training is important 
for facilitating the adoption of new technologies and having a strong absorption 
capacity. Organisational improvement constitutes the bulk of innovation in most 
countries: in many industries, including water, this requires the adoption, adaptation, 
and integration of existing technologies or making incremental changes in the 
production process. Technical and vocational education and training aims precisely to 
develop the skills required in this process. It is a significant instrument of technology 
transfer and diffusion. In 2006, vocational education and training represented about 
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16% of secondary enrolments in developed countries, 12% in countries in transition, 
and 9% in developing countries. It represented only 2% of school enrolments in South 
and West Asia, 3% in the Caribbean and 6% in Sub-Saharan Africa (UNESCO, 
2008). In many countries, vocational education and training needs to be further 
developed and modernised. 

 

Figure 5: Net enrolment rates in primary education, by region (%) 

 

 

 

Figure 6: Net enrolment rates in secondary education, by region (%) 
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Source: UNESCO Institute of Statistics 

The contribution of tertiary education 

Tertiary education contributes to the design of capacity-building strategies and to 
the construction of an information base for monitoring its progress. It can develop 
new knowledge in specific areas and sectors (e.g. water) through its research activities 
as well as contribute to the contextualization, adaptation and application of existing 
international knowledge.  

The higher education sector, including research, plays a specific role in any 
capacity development strategy. First, domestic researchers and academics should help 
design the national development strategy by exploring the costs and benefits as well 
as the feasibility of alternative policies. Second, an essential feature of capacity 
development strategies lies in the establishment of continuous monitoring and 
evaluation systems based on clear indicators to track and steer progress (see Box 2.2). 
Here again, academics and researchers are well equipped to contribute to this task, as 
it is the case in many developed countries. When it is carried out in the higher 
education sector, this evaluation benefits from an open and contradictory scientific 
debate and allows for shedding light on many possible consequences of the policy. 
But even if it is carried out outside the academic sector, this policy assessment 
requires highly educated workforce people, typically domestic tertiary-level 
graduates. For example, according to Schultz (1999), an information base is lacking to 
set human resource priorities for Africa and allocate, on a firm foundation, public 
resources among human capital resource development programmes.  

In the case of water, in spite of recent progress, developing countries often lack the 
capacity to monitor their policies and progress related to the use and management of 
water or to the impact of specific water policies (e.g. Suhardiman 2008; Mollinga and 
Bolding, 2004). Poorer countries also often lack an explicit capacity development 
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policy with solid knowledge and information management throughout the sector (or 
the country), which makes monitoring difficult. Foreign scholars and academics can 
help developing countries to develop their monitoring capacity, but this imported 
capacity is generally insufficient to gather data and design an evaluation framework. 
In some cases, even when they have the appropriate capacity, domestic scholars lack 
the academic freedom to undertake such tasks in a credible way because of the 
political implications of their findings for the government. To limit this problem, 
some development economists call for an enhanced role of international organizations 
in the monitoring of capacity development policies, using, for example, experimental 
methodologies (Duflo and Kremer, 2005). 

Tertiary education is also important in an education capacity-building strategy 
because it supports the development of primary and secondary education. The training 
of teachers and school principals, the curriculum design and reform, the educational 
research and innovation are primarily the responsibility of tertiary education. A strong 
tertiary education is thus necessary for quality primary and secondary education 
sectors. 

Many countries will have to continue to expand their tertiary education system if 
they are to catch up with richer economies. Gross enrolments rates in developed 
countries were, on average, at 67% in developed countries and 70% in Western 
Europe and North America, compared to 17% in developing countries, and 5% and 
6% in Sub-Saharan Africa and the Caribbean, respectively (Figures 7 and 8). The 
expansion of tertiary education is not an end in itself but has to be proportional to the 
expansion of the other education sectors and relate to the needs of tertiary graduates 
of the local economy. 
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Figure 7: Gross enrolment rate in tertiary education by country category (%) 

 

Source: UNESCO Institute for Statistics 

Figure 8: Gross enrolment rate in tertiary education by region 

 

Source: UNESCO Institute for Statistics 

 
3. Cross-border higher education: an engine of capacity development  
 

Cross-border flows of people, services and products also contribute to capacity 
development. Education and science policies that encourage the international mobility 
of students, researchers and, more generally, highly trained human resources are 
increasingly seen as crucial to capacity development strategies (OECD-World Bank, 
2007, OECD, 2008). 
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Learning-by-trading has become central to many contemporary treatments of trade 
and growth: the learning externalities of trade have become an important theoretical 
argument for considering trade liberalisation as an engine of growth, especially in 
developing countries. Some argue that trade is a means of knowledge circulation 
giving access to knowledge to all trading partners. Exports expose domestic firms to 
foreign knowledge and allow developing countries to reap benefits from foreign 
research and development (R&D): they may learn about new technologies and 
materials, production processes, or organisational methods. Imports of goods and 
services can also be seen as diffusing foreign R&D developed by trade partners: 
importing intermediate goods embodying foreign research and development 
corresponds to a use of this technology by the importing country, which could 
positively affect its productivity (Grossman and Helpman, 1991; Coe and Helpman, 
1995; Bayoumi, Coe and Helpman, 1999; Romer, 1993). Cross-border flows of 
products and services under other arrangements than trade (e.g. technical assistance, 
partnerships or collaboration) yield the same benefits. 

Cross-border tertiary education, that is the international mobility of students, 
academics, educational programmes and institutions, is a key component of 
knowledge diffusion and is increasingly seen as an integral part of capacity 
development strategies. 

 

Figure 9: Growth in the number of tertiary education students enrolled outside 
their country of citizenship worldwide (millions) 

 

 

Source: OECD and UNESCO Institute of Statistics. 

The number of foreign students within the OECD area has tripled since 1980, and 
increased by 54% between 2000 and 2006 to 2.9 million students (Figure 9). While 
OECD countries host about 85% of all foreign students in the world, two thirds of 
these foreign students come from non-OECD countries, primarily China and India. 
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Cross-border education can typically help a country to expand its tertiary 
education system more quickly than it could with its domestic resources alone. Many 
developing countries lack the tertiary education places and staff to meet their 
domestic demand. There is some evidence that student mobility, has served capacity 
development. In 22 countries, domestic students studying abroad represented over 
30% of domestic tertiary education enrolments in 2004, showing a clear use of foreign 
tertiary education systems to increase their tertiary education capacity (Figure 10). 
Cross-border education also plays a role in enhancing the quality, variety and 
relevance of domestic tertiary education systems, not the least by giving institutions a 
quality benchmark. 

 

Figure 10: Countries where citizens enrolled abroad represent over 30% of 
domestic tertiary education students (%), 2004 
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Source : UNESCO Institute of Statistics. 

 

The cross-border mobility of tertiary educational programmes and institutions is 
an innovation that has surged over the past decade: from a relatively low starting 
point, it has grown very quickly, under a variety of contractual arrangements and 
“business models” (OECD, 2004b). Tertiary education institutions generally partner 
with local institutions when they deliver their programmes abroad, but they are 
sometimes just open branch campuses, or turn their institutions into a multi-campus 
institution, or network with other foreign institutions to operate abroad. This presence 
abroad in turn facilitates the mobility of students and academics abroad, as well as 
collaborative research projects. Cross-border higher education represents a potential 
capacity development tool for the host countries, by providing quality benchmarks to 
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their institutions, thanks to incoming and outgoing mobility, by supplementing local 
capacity in the training of qualified manpower, by helping students and academics 
benefit from cutting edge knowledge, or by inducing positive organisational or 
cultural change within their higher education sector (OECD/World Bank, 2007). 
Increasingly, it explicitly becomes part of innovation and capacity development 
strategies. These foreign institutions are, for example, grouped in clusters 
encompassing businesses, as part of regional innovation clusters (and strategies) with 
the ambition of creating a knowledge economy; the Knowledge Village in Dubai, the 
Education city in Qatar, or the Kuala Lumpur Education City in Malaysia are 
examples of these new innovation clusters. 

Programme and institution mobility can provide another way of improving the 
quality of domestic educational provision and of knowledge in specific fields. At their 
best, such programmes are indeed able to link developing countries with cutting-edge 
knowledge and in this way assist in training an effective workforce, as well as a high 
quality faculty for the domestic system.  

The growing international mobility of academics and of doctoral students is 
another part of the picture that contributes to the internationalisation of academic 
research. Flows of international scholars into the United States have, for example, 
doubled between 1998 and 2007 (IES, 2007), and there is scattered evidence of 
growth in many other countries.  

Having a critical mass of high quality academics is important to develop capacity 
in tertiary education or in a specific discipline, for example water engineering. When 
this capacity is not available domestically, quality cross-border educational provisions 
can help reach it. Faculty and post-graduate students can, through international 
mobility, obtain a high quality education or develop their competencies before 
returning to the university sector in their home country. When their country is too 
small to have a “critical mass”, it allows them to be part of international networks of 
knowledge and communities of practice. 

It is widely recognised that student and scholar mobility allows developing 
countries to access recent knowledge and research methodologies. Indeed, mobility 
contributes to the creation and diffusion of knowledge. This is true for codified, but 
probably even more important for tacit, knowledge, that is knowledge that cannot 
easily be completely “written down” and is more easily transmitted by sharing a 
common social context and physical proximity. 

Partly related to this mobility4, international collaboration has grown significantly 
in academic research. This is reflected in the growth of internationally co-authored (or 
collaborative) scientific articles, meaning articles with at least one international co-
author (in terms of institutional affiliation). Between 1988 and 2001, the total number 
of international articles more than doubled, increasing from 8 to 18% of all scientific 
articles. In the United States, the share of internationally co-authored articles in the 
total article output more than doubled between 1988 and 2001, and amounted, on 

                                                        
4 The US National Science Foundations notes a moderately high correlation between the number of US 

PhDs awarded by country to foreign-born students in 1992-96 and the volume of papers co-
authored by the United States and those countries in 1997-2001 (NSB, 2004). 
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average, to 23.2%. In Western Europe, international collaborative articles accounted 
for 33% of all articles in 2001, up from 17 percent in 1988 – the collaboration having 
a strong intra-regional component. In Asia, the percentage of international articles 
also increased from 11% of all articles in 1988 to 21% in 2001. Moreover, the breadth 
of countries with which each country collaborates for scientific research has 
increased. Between 1994 and 2001, all countries (for which information is available) 
have raised the number of countries with which they have jointly authored articles: for 
an OECD country, the average number of collaborating countries in scientific 
activities rose from 89 to 102 countries between 1994 and 2001. But this trend goes 
beyond the OECD area: emerging and developing countries have actually expanded 
the number of countries they collaborate with more than developed countries (NSB, 
2004). Finally, foreign scientific articles are increasingly cited in the scientific 
literature worldwide: in 1992, foreign articles accounted for 55% of all citations, 
against 62% in 2001 (NSB, 2004). 

Figure 11: Relative prominence of citations of S&E literature, by region 

 

Source: NSB, 2004 

 

Figure 12: International S&E collaboration, by region (% of internationally 
co-authored papers) 
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Source: NSB, 2004 

 

A concern with cross-border education is that it could increase a brain drain rather 
than the circulation of skills between countries that is necessary to capacity 
development, especially in developing countries. There is no systematic data on the 
relationship between the mobility of students and researchers or the acquisition of a 
foreign degree at home and subsequent migration. What little exists does show that 
there is a link, though not necessarily a strong one. For some years, almost one-half of 
the candidates admitted under Australia's skilled migration programme hold an 
Australian degree. In Canada, it is estimated that between 15 and 20 percent of 
foreign students have stayed and are working in the country; in New Zealand, 13 
percent of the foreign students entering the country to study between 1998 and 2005 
had obtained a residence permit in 2006; in Norway, 18 percent of the foreign 
students studying there between 1991 and 2005, originating from outside the 
European Economic Area (EEA), stayed in the country (as against 9 percent of 
foreign students from the EEA) (Suter and Jandl, 2006). In the United States, where 
‘stay rates’ for foreign students after receiving their degree are periodically compiled, 
the average stay rate for foreign recipients of science and engineering doctorates in 
the United States, four to five years after earning their degree, rose from 41 to 56 
percent between 1992 and 2001. The figures skyrocketed from 65 to 96 percent for 
Chinese doctorate recipients, and from 72 to 86 percent for Indians. Stay rates in 
countries following the completion of studies vary considerably depending on country 
of origin and discipline, but there seems to be no systematic pattern in that regard.  

The OECD migration database shows that high expatriation rates for the highly 
skilled (in terms of stock rather than flows) mainly concern African and Caribbean 
countries: over 70% of Jamaican and Guyanese nationals holding higher diplomas are 
expatriates in an OECD country. On the other hand, despite their high stay rates in the 
United States after they finish their studies, Indian and Chinese nationals each account 
for less than 3% of the expatriates holding a higher degree in OECD countries, as is 
also the case for Brazil, Indonesia and Thailand. Out of the 113 countries for which 
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information is available, 27 have expatriation rates of their tertiary educated people 
over 20%, including nine over 50%. Although holding a degree from a country 
certainly makes it easier to get residence, no consistent pattern can be found between 
high levels of student mobility and expatriation rates.  

New initiatives such as the engagement of highly skilled diasporas in the 
development of the innovative capacity of their country of origin are increasingly 
being developed to mitigate the effects of a possible brain drain. 
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Chapter 16  
Capacity Enhancement Indicators – a review of the 
literature 
Yemile Mizrahi1  
 
Abstract 
Since the international development conferences in Doha, Johannesburg and 
Monterrey, capacity enhancement has acquired a central place as a driver of 
sustainable development. The World Bank Institute’s (WBI) responsibility is to keep 
the focus sharp on capacity enhancement as a core feature of the Bank’s development 
business. 
The World Bank Institute Evaluation Group (IEG) commissioned a literature review 
to identify indicators used to operationalize and measure “capacity” in capacity 
enhancement programs supported by a number of organizations. 
The stark conclusion this review paper brings us to is that despite the importance 
accorded to the concept, little effort has gone into concretely defining what “capacity 
enhancement” means. To a large extent, the difficulty emerges from a vague 
understanding of the term “capacity,” and even less clarity about the results to be 
expected from capacity enhancement efforts. The paper suggests that the analytical 
framework and results orientation of capacity enhancement programs can be 
strengthened considerably by asking the questions: capacity for whom? And, capacity 
for what? Although a general agreement is emerging with respect to the levels at 
which capacity enhancement endeavors can be directed – individuals, organizations, 
and institutions – the capacity-related outcomes will be amenable to measurement 
only if the outcomes expected are concretely defined. The author also encourages us 
to think of capacity building as a process and, therefore, to define interim 
benchmarks.

                                                           
1
 This document originates from: Capacity Enhancement Indicators: Review of the Literature, 

Yemile Mizrahi, WBI Evaluation Studies, No. EG03-72, World Bank Institute, The World 
Bank Washington, D.C., 2003. The original report was prepared for the World Bank Institute 
(WBI) under the overall guidance of Marlaine Lockheed, Manager, Evaluation Group. The 
team was led by Nidhi Khattri. The findings, interpretations, and conclusions expressed in this 
paper are entirely those of the authors and do not necessarily represent the views of the World 
Bank Group. WBI Evaluation Studies are available on line at 
http://www.worldbank.org/wbi/evaluation/puball.htm. 

.   
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1. Introduction 
A consensus exists in the development community, both among practitioners 

and academics, that strengthening capacity is fundamental for development. The 
transference of resources from rich to poor countries, although important, is not 
sufficient to improve the performance of public and private organizations in 
developing countries. It is equally critical to enhance the capacity of these 
organizations to use, manage, and deploy these resources so that they are able to 
accomplish their strategic objectives (Horton, 2001). The latter involves not only the 
ability to identify needs and acquire the missing resources, but also the ability to 
design adequate incentives and create the opportunities to use these resources 
effectively and efficiently. This often requires the introduction of substantial 
institutional and organizational reforms and the ability to manage the changes that 
necessarily accompany this process. Poor institutional contexts, particularly weak 
bureaucracies and corruption, constitute a serious constraint on the ability of technical 
cooperation to contribute to capacity development (Browne, 2002). 

Although the question of capacity enhancement has received extensive 
attention in the development literature ,and the topic has been approached from 
different analytic perspectives, little agreement exists about how to define, 
operationalize, and measure capacity and capacity enhancement. This paper is an 
attempt to synthesize the literature to draw some conclusions about the measurement 
of capacity enhancement. 

The paper provides a brief background on the concept of capacity 
enhancement, highlights the difficulties in measuring capacity enhancement, 
summarizes the capacity enhancement indicators used in development projects, and, 
finally, suggests an analytic framework for designing capacity enhancement 
indicators. A large body of literature was reviewed for this document, but only the 
most relevant pieces are cited in the bibliography. 
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2. Background 
Definitions of the terms capacity and capacity enhancement abound in the 

literature. Cohen (1993) believes the term capacity building (or enhancement) has 
been used too broadly and inconsistently to the point where it has lost its analytic 
power and utility. He claims that capacity needs to be narrowly defined as “individual 
ability, competence to carry out a specific task” and that capacity enhancement must, 
therefore, focus on increasing the abilities of specific types of personnel within an 
organization. This narrow definition, however, does not “travel” well to the other 
analytic dimensions of capacity and capacity enhancement: the organizational and 
institutional levels2. The UNDP (United Nations Development Programme) may 
provide the most analytically useful and less controversial definition. Capacity refers 
to the “ability to perform functions, solve problems and set and achieve objectives.” 
This definition recognizes that national capacity is not just the sum total of individual 
capacities; that the concept is richer and more complex, it “weaves individual 
strengths into a stronger and more resilient fabric…If countries and societies want to 
develop capacities, they must do more than expand individual skills. They also have 
to create the opportunities and incentives for people to use and expand individual 
skills” (Fukuda-Parr, Lopes, and Malik, 2002). 

The term capacity enhancement adds a time dimension to this definition of 
capacity. Although conceptually related, capacity enhancement refers to the 
acquisition of these abilities within a certain period of time. Capacity enhancement 
projects thus refer to the necessary resources and conditions that are needed to 
develop these abilities. Capacity enhancement is a process and it is measured in 
degrees. Therefore, to become operational, capacity enhancement requires the 
establishment of some benchmarks along a low-high continuum. 

In addition to the difficulties of defining these terms operationally, most 
authors writing on capacity and capacity enhancement have eluded questions of 
measurement and the identification of indicators. As Morgan (1997) correctly notes, 
“measures exist at the input and output end of the spectrum, and many indicators can 
be found which address service delivery and performance outcomes. There remains 
however a ‘black box’ in the middle of the indicator spectrum to do with capacity 
development which remains vague and unclear”. 

This vagueness is puzzling because despite the consensus about the 
importance of strengthening the capacity of developing countries’ governments and 
societies, most analyses of capacity enhancement projects implemented during the 
1980s concluded that the majority of these projects failed (Berg, 1993; Jaycox, 1993; 
David, 2001; Browne, 1999). In the 1990s some financial institutions became highly 
critical of these projects because “extensive investments apparently produced little in 
terms of the increased capacity of public sector officials or organizations to perform 
efficiently, effectively, and responsively” (Grindle, 1997). Yet, without adequate 
instruments to measure, monitor, and evaluate capacity enhancement, it is difficult to 
understand specifically what aspects/elements of capacity enhancement projects 
failed, to identify partial successes, and to design better, more effective and feasible 
projects. 

                                                           
2 The European Centre for Development Policy Management (ECDPM) moves a step forward in the 
analytic dimension and defines “organizational capacity” as “an organization’s potential to perform –its 
ability to successfully apply its skills and resources toward the accomplishments of its goals and the 
satisfaction of its stakeholders’ expectations” (ECDPM, 2003). 
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Reflecting on previous capacity enhancement projects, a large part of the 
current literature on capacity enhancement focuses on new ways to design and 
implement technical assistance projects. Critical of the previous experience, this 
literature develops a “new paradigm” for capacity enhancement (or technical 
cooperation) which stresses the importance of country ownership, shifts its focus from 
the transference of knowledge to the acquisition of knowledge, and acknowledges the 
existence of local capacities (Browne, 2002; Morgan, 1997; Horton, 2001; Lopes and 
Theisohn, 2003)3. 

However, fewer efforts have been devoted to the particular question of 
measurement. 
 

3. Difficulties in measuring capacity enhancement 
In large part, the difficulty of measuring capacity enhancement is that by 

definition, capacity enhancement is a process, rather than a final outcome or an output 
(the results of capacity) which are more easily identified and quantified. Moreover, 
enhancement may lead to different degrees of capacity.  

Measurements of capacity enhancement may be qualitative in nature and 
involve a time frame, since capacity is strengthened over time. More importantly, 
capacity enhancement involves a complex process of learning, adaptation, and 
attitudinal change at the individual, organizational, and institutional levels. 
Benchmarks used to assess degrees or levels of capacity are often based on subjective 
evaluations and partial or incomplete information. Identifying indicators and 
measurement tools that grasp these complexities and address these different levels of 
analysis is much more challenging and difficult than identifying indicators that 
measure outputs or outcomes. 

Moreover, focusing on capacity enhancement is also less “glamorous” than 
focusing on results or outcomes (Morgan, 1997). This also explains why fewer efforts 
have been devoted to measuring this process and the capacity that leads to 
performance. Of course, one could indirectly measure capacity enhancement by 
measuring performance outcomes. The logic is that if an organization or institution 
has greater capacity to perform its functions, performance will likely improve. 
However, capacity and performance are not synonymous, and failure to distinguish 
between these concepts can lead to misleading conclusions. 

 
3.1 Capacity versus performance 

There are several reasons why performance indicators are not appropriate for 
measuring capacity: 

First, while performance may be a good indicator of adequate or good 
capacity, it does not yield insights into which aspects of capacity are particularly 
good, or which may be weakening. The personnel within a particular organization, for 
example, may have adequate levels of skills and yet the organization may be failing in 
its performance. Analyzing declining levels of performance, however, cannot reveal 
much about capacity gaps, for it may be that this gap is not at the skill level, but at a 
higher level of management. 

                                                           
3
 The motto of this new paradigm is “scan globally, reinvent locally” (Fukuda-Parr, Lopes, and Malik, 

2002). 
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Furthermore, performance indicators do not reveal what aspect of capacity is 
responsible for a better or failed performance. Weak performance indicators tell us 
little about the origins or causes of these results. Capacity enhancement projects may 
not be successful in generating better performance indicators or more satisfactory 
outputs, yet without adequately  disaggregating capacity and finding indicators and 
benchmarks to measure capacity enhancement through its different analytic 
dimensions, it is difficult to assess what aspects of the process are failing, where 
additional support is required, and whether capacity  enhancement projects are even 
realistic or feasible. Weak performance can be attributed to the lack of skilled 
personnel, to the unclear definition of roles and responsibilities within an 
organization, to the lack of adequate financial support, to the weakness of the 
regulatory framework, or to a combination of all these factors. Understanding these 
different analytic dimensions and designing measurements to evaluate progress at 
each level is important for designing better and more effective capacity enhancement 
projects. 

Second, like in many other development programs, capacity enhancement 
programs may be only partially successful. Yet partial success is difficult to recognize 
if the criteria for evaluating these programs is solely based on performance outcomes. 
Measuring the “process” of capacity enhancement and developing benchmarks is thus 
critical for allowing the analyst to recognize partial and incomplete results. The 
prevalent frustration with many capacity enhancement programs stems in large part 
from the failure to recognize partial success. Confronted with what was perceived as 
“total failure,” many projects attempted to start from scratch every time a new project 
was introduced. 

Identifying partial successes lends not only to a more balanced judgment, but 
also to the adoption of more gradual, piecemeal, and realistic development strategies 
that take as a starting point “existing local capacity.” The latter has been identified by 
the UNDP as a critical element in the new “paradigm” of capacity development 
(Browne, 2002). 

Third, an institution or organization can improve its performance indicators, 
but nothing guarantees that this level of performance can be sustained over time. 
Unlike performance indicators, indicators of capacity and capacity enhancement 
indicators provide information about sustainability by revealing information about the 
extent of institutionalization or routinization of reforms introduced to enhance 
capacity. Technical assistance projects may have an initial positive impact on 
performance results, but as soon as the funding of these projects ends or foreign 
experts leave the country, performance indicators deteriorate. Unlike indicators of 
performance, indicators of capacity enhancement tell us something about the extent of 
“country ownership,” a critical element for the sustainability of any capacity 
enhancement project. More on this is written in the sections below. 

Finally, the relationship between capacity enhancement and performance is by 
no means direct and linear. The performance of governments, businesses, or civil 
society organizations is affected by a multiplicity of factors, above and beyond 
capacity enhancement. A severe economic crisis, for example, can have a substantial 
impact in the growth of poverty rates, regardless of the capacity of public officials to 
design and implement better poverty reduction strategies. Rapid economic growth, on 
the other hand, can have a greater impact on reducing poverty rates than the 
enhancement of government’s long term capacity to deal with macro-economic 
stability. Similarly, low HIV rates may not accurately reveal the government’s 
capacity to respond, should the problem emerge at a later stage. Finally, a business 
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may be successful in a closed economy protected from competition, regardless of its 
capacity to produce quality products. 
 
3.2 Preconditions for enhancing capacity 

In a recent publication that reflects on previous capacity enhancement projects, 
the UNDP recognizes that “successful and sustainable capacity development has 
remained an elusive goal” and that despite the training of thousands of people, 
“development undertakings have constantly faced lack of necessary skills and weak 
institutions.” (Fokuda-Parr, Lopes, and Malik, 2002, p.3). In large part, this is due to 
the lack of “ownership” of most capacity enhancement projects, the strong 
dependency on the donor community and foreign experts, and the tendency to 
concentrate on the training of individual skills without consideration of the larger 
organizational and institutional context. 

It is clear that a necessary precondition for enhancing the capacity of 
governments, public or private organizations, or firms, is the willingness and 
commitment of key actors within this institutions to introduce reforms geared at 
improving performance outputs. An organization may have the technical capacity to 
accomplish a particular task, yet without a strong commitment of this organization’s 
leadership, this organization may lack the adequate resources and/or the appropriate 
regulatory framework to accomplish these tasks. 
 

4. Capacity enhancement indicators 
The literature on capacity and capacity enhancement is extensive but mostly 

vague when it comes to operationalization of concepts, identification of measurement 
tools, and definition of indicators. While a consensus exists that capacity involves 
something more than the sum total of individual capacities, and that capacity 
enhancement projects therefore need to consider the broader institutional and 
organizational framework in which individuals operate, there is very little agreement 
on how to assess, monitor and measure capacity and capacity enhancement in the 
absence of specific developmental or sectoral objectives. 

Furthermore, even when most authors acknowledge that capacity and capacity 
enhancement needs to be approached on a three dimensional analytical framework, 
authors usually tend to focus more on one analytic dimension more than another. 
Thus, for example, in his study of building technical capacity in the public sector, 
Cohen (1993) focuses more on building functional capacities (skills), at the individual 
level. In contrast, Peterson’s analysis of bureaucracies in Africa (1997) focuses on the 
organizational dimension, and Boknick’s study of fiscal discipline in Zambia (1997) 
focuses on the institutional level of analysis. 

In a 2002 publication, the UNDP recognizes that despite years of training 
through technical assistance projects, weak institutions and poor skills remain 
unyielding constraints to development. While this document stresses that these 
projects failed due in large part to lack of “ownership,” it devotes most of its attention 
to “finding new solutions to old problems,” but offers little in terms of suggesting 
more concrete indicators to evaluate the effectiveness or progress of capacity 
enhancement projects. A more recent publication, however, grants greater attention to 
defining capacity and capacity enhancement in more operational terms4.  

                                                           
4
 In the UNDP language, capacity enhancement is described as “capacity development.” They prefer 

this term to that of “capacity building” because it acknowledges existing local capacities and it 
connotes a long term process that covers many crucial stages and that ensures national ownership and 
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Building on the experiences and lessons of previous capacity enhancement 
projects in different countries, the main goal of this UNDP document is to offer 
practical and useful advice for practitioners and decision makers in developing 
countries and the international donor community. To disaggregate the term capacity, 
the document identifies “key capacities” that could be expected from “an empowered 
and capable individual, organization, or society in molding its own destiny” (Lopes 
and Theisohn, 2003)5. 
 

 
 
While stopping short of defining general capacity enhancement indicators, the 

book recommends some tools and techniques to conduct capacity assessments and to 
identify capacity gaps at the individual, organizational, and societal levels.  

This is without a doubt a step forward in the definition of an analytic 
framework and the identification of measurement tools to analyze and assess capacity 
enhancement. However, the tools and techniques proposed to analyze capacity still 
remain abstract and vague. They serve better as general guiding principles for 
thinking about capacity enhancement than as useful measurement tools. For example, 
to assess the capacity of an organization to fulfill its functions, the book recommends 
that one should know if “the institutional processes such as planning, quality 
management, monitoring and evaluation, work effectively.” Similarly, to assess the 
capacity of individuals, one should know if “the incentives are sufficient to promote 
excellence” (See annex 1 for the full list). However, how should one evaluate whether 
planning works effectively? What are the benchmarks? How should we know if the 
incentives are sufficient or not to promote excellence? These elements need to be 
defined before we can build more concrete indicators. 

A more ambitious attempt to analyze capacity enhancement in the public 
sector through its various levels of analysis is Merilee S. Grindle edited volume, 
“Getting Good Government.” This edited volume presents an analytic framework, or 
                                                                                                                                                                      

sustainability. The concept “capacity development” encompasses organizations and institutions that lie 
entirely outside the public sector: private enterprise and civil society organizations in particular. 
Capacity development involves human resource development, institution building, and capacities in the 
society as a whole. (UNDP, 2002, Introduction). 
5 Although this list is less vague than the term “capacity enhancement” or “capacity  development,” the 
items on the list still need to be operationalized and linked to particular institutional and organizational 
contexts to be subjected to measurement. 
 

UNDP’s Core Capacities: 
1. The capacity to set objectives 
2. The capacity to develop strategies 
3. The capacity to draw action plans 
4. The capacity to develop and implement appropriate policies 
5. The capacity to develop regulatory and legal frameworks 
6. The capacity to build and manage partnerships 
7. The capacity to foster an enabling environment for civil society 
8. The capacity to mobilize and manage resources 
9. The capacity to implement action plans 
10. The capacity to monitor progress 
 
(Lopes and Theisohn, 2003) 
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conceptual map, to analyze capacity and provides concrete case studies of capacity 
enhancement projects in various parts of the world. Contributors to this volume agree 
that “good government is advanced when skilled and professional public officials 
undertake to formulate and implement their policies, when bureaucratic units perform 
their assigned tasks effectively, and when fair and authoritative rules for economic 
and political interaction are regularly observed and enforced” (Grindle, 1997). A 
central contribution of this volume is the recognition that enhancing the capacity of 
governments to perform efficiently, effectively and responsibly requires addressing 
the different dimensions of governance: developing human resources, strengthening 
organizations, and reforming (or creating) institutions. 

Hilderbrand and Grindle’s chapter provides the most comprehensive and 
substantial analytic framework to assess capacity and capacity enhancement (capacity 
building in their words). By disaggregating capacity by different levels of analysis, 
this framework helps to identify capacity gaps and tools for designing more effective 
projects. Like most recent studies on capacity enhancement, these authors argue that 
training individuals and transferring technology is not sufficient for enhancing 
capacity, for individuals do not perform in a vacuum. Performance of individuals 
depends on the larger organizational and institutional framework. Moreover, they 
argue that unlike many authors who stress that civil servants improve their 
performance if they are adequately trained, well paid and have well defined 
responsibilities, Grindle and Hilderbrand persuasively argue that although these 
elements are important, good performance depends much more on improved 
management (Grindle, 1997). Taking a more systematic approach, they define five 
levels of analysis that affect capacity and should guide capacity building 
interventions: 

 
 

Using this analytic framework, the cases reviewed in this volume provide 
concrete examples of successes and failures of various capacity enhancement projects. 
Moreover, some of the case studies identify concrete indicators to assess the outcomes 
of the particular project under review. However, aside from proposing general guiding 

Hilderbrand and Grindle’s Analytic Framework 
1. The action environment, or the political, social, and economic context in which 
governments carry out their activities (rate of economic growth; degree of political 
conflict; human resource profile of the country) 
2. The institutional context of the public sector, which includes such factors as the 
rules and procedures set for government operations and public officials, the financial 
resources the government has to carry out its activities, the responsibilities that 
government assumes for development initiatives. 
3. The task network refers to the organizations involved in accomplishing any given 
task. The degree of communication and coordination among these organizations and 
the extent to which organizations are able to carry their responsibilities effectively. 
4. Organizations are the building blocks of the task network. Factors such as the 
structure, processes, resources, and management styles affect how organizations 
define their goals, structure their work, provide incentives structures, and establish 
authority relations. 
5. Human Resources refers to the level of skills and the retention of skilled 
personnel within organizations. 
 
(Hilderbrand and Grindle, 1997) 
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principles, the volume does not develop specific indicators, benchmarks or 
measurement tools that can be used across regions. 

Taking a similar analytical perspective but devoting more attention to 
developing a methodology for carrying out systematic institutional capacity analysis, 
Alain Tobelem (Tobelem, 1992) defines different indicators to assess capacity gaps. 
Tobelem’s document is intended as an “operation manual” to conduct institutional 
capacity analysis. Tobelem’s methodological approach focuses more on 
disaggregating and operationalizing capacity, rather than building benchmarks for 
assessing capacity enhancement. Nevertheless, his framework is extremely useful for 
identifying indicators of capacity through its different analytic dimensions.  

Although he does not use the term “ownership,” Tobelem stresses that a 
government’s commitment and political will to engage in a capacity engagement 
project is a necessary precondition. In his words “when a government, an 
administration, or an entity does not intend to change anything –when it does not want 
to do anything more or anything better—the related installed institutional capacity is 
by definition sufficient and therefore does not need to be assessed” (Tobelem, 1992).  

Once this level of commitment or “ownership” has been evaluated, Tobelem 
suggests five analytic perspectives to assess institutional capacity that very much 
resemble those proposed by Grindle (1997) in the volume referred to above. However, 
in addition to describing each one of these analytic perspectives, Tobelem defines a 
set of indicators to measure capacity and assess capacity gaps. 

 
 

Tobelem provides a list of indicators and many of these indicators remain 
vague unless they make explicit reference to concrete development objectives and 
particular regional contexts. In abstraction, they can serve as an overall framework 
which can then be used to operationalize concepts and identify indicators.  

An example of capacity indicators that relate to a specific development 
objective is the Paris21 Task Team on Statistical Capacity Building.  Recognizing the 
centrality of statistical information for the formulation of development policies, 
particularly in the area of poverty reduction, this team developed a set of quantitative 
and qualitative indicators of statistical capacity to help identify capacity gaps and to 
track the progress of countries building statistical capacity (Laliberte, 2002). The 

Tobelem’s Analytic Dimensions to Assess Capacity: 
 
1. Rules of the game (institutional background), which includes governance, 
constitution, legislation, regulations and rules. 
2. Inter-institutional Relationships, refers to the number and the extent of coordination 
of the different institutional entities (or organizations) in charge of a particular function 
or task. 
3. Internal Organization, which includes the roles, the mandates, the distribution of 
functions, the internal relationship flows, the management style, and the resources of an 
organization. 
4. Personnel Policy and Reward System refers to the existing civil service regulations. 
5. Skills, which includes the personnel’s knowledge and skill levels to accomplish their 
functions. 
 
(Tobelem, 1992) 
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process of defining these indicators took three years, from 1999 to 20026. These 
indicators are particularly applicable to countries “that are statistically challenged, that 
have major deficiencies in available statistics and require sizable statistical capacity 
building, including fundamental changes to improve statistical operations and that 
cannot develop their statistical capacity without external assistance.” (Laliberte, 
2002)7. 

The quantitative indicators measure the performance of data-producing 
agencies by providing information on the depth and breath of statistical activities: the 
financing, staff, number of data sources, and diversity of statistical outputs8. 
Quantitative indicators focus on the statistics produced and can be used to assess if the 
statistical agency has attained the goal of delivering its products (Laliberte, 2002). 
These indicators, however, do not provide information about whether the data is 
effectively used by governmental agencies or other users. Nor do they reveal whether 
the data is produced in an efficient manner. This information is supplied by the 
qualitative indicators, which are applied to the statistical data sets.9 Qualitative 
indicators reveal information on effectiveness and efficiency by taking into 
consideration the broader environment in which the statistical agency operates. They 
show if the legal environment facilitates the production of statistics; if the culture is 
amenable to quality work; if the integrity and professionalism are protected and 
transparency measures are in place; if the data produced follows international 
methodological standards; if measures are in place to maintain the relevancy of 
products; and if the characteristics of the statistics produced fit the user’s needs 
(Laliberte, 2002, p. 15).10 Qualitative indicators are structured according to six criteria 
that are relevant for statistical operations: 
 

                                                           
6
 The Paris21 Consortium is a partnership of national, regional, and international statisticians, 

policymakers, development professionals, and other users of statistics. This Consortium was launched 
in 1999 and its purpose is to promote, influence, and facilitate capacity-building activities and the 
better use of statistics. Its founding organizers are the UN, OECD, World Bank, IMF, and EC. 
7
 Other sector specific indicators probably exist, but nothing was found with reference to particular 

development projects. 
8
 To limit the reporting burden, The Paris21 Task Team suggests that only three representative agencies 

be assessed (Laliberte, 2002). 
 

9
 Like in the case of quantitative indicators, the Paris 21 Task Team suggest to limit these data sets to 

three 
representative statistical outputs (they suggest GDP, population, and household income/expenditure 
data sets, which represent the economic, demographic, and social domains respectively. Laliberte, 
1997). 
10

 The Paris21 and Tobelem’s approaches were combined to build the indicators of statistical capacity 
building. See Section V of this document. 
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In addition to describing the quantitative and qualitative concepts and 
developing indicators for each different aspect of the statistical operation process, the 
Paris21 Task Team defined benchmarks to assess these indicators according to a four-
level range. Level 4 refers to optimal conditions for data production, and level 1 to 
least favourable conditions. Developing benchmarks related to a particular objective 
(in this case, strengthening statistical capacity of an agency) allows the analyst to 
assess not only capacity gaps, but also to analyze the process of capacity 
enhancement.  

Like much of the recent literature on capacity enhancement, the Paris21 Team 
recognizes that capacity enhancement depends on something more than the 
development of skills and the acquisition technical equipment. Although their 
indicators are not disaggregated by levels of analysis (individual, organizational, 
institutional), these different dimensions are implicit in their definition. 

Another example of an attempt to develop indicators to assess particular 
capacity enhancement projects is Cohen and Wheeler’s study on training and retention 
of public sector bureaucracies in Africa (Cohen and Wheeler, 1997). This study 
assesses the impact of six externally funded capacity building projects that focused on 
training public sector economists, planners, statisticians, and financial managers. 

Cohen and Wheeler recognize that although many of these projects have been 
widely perceived as failures, there are few systematic studies to assess the success and 
failures of training and staff retention programs. Although their analysis focuses at the 
skill (or human resources) level of analysis, they recognize that analyzing the capacity 
of the public sector requires a broader analytic perspective that takes into 
consideration management styles and other organizational aspects. 

Paris 21 Statistical Capacity Building 
Criteria used to Build Qualitative Indicators : 

1. Institutional prerequisites 
2. Integrity 
3. Methodological Soundness 
4. Accuracy and Reliability 
5. Serviceability 
6. Accessibility 
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Paris 21 Benchmarks Descriptions for Data-related Indicators (An example) 

Indicator: Effective Coordination of Statistics 

Level 4 Level 3 Level 2 Level 1 

1. Legal or other formal 
arrangements/procedures 
clearly specify the 
responsibilities for 
coordination of statistical 
work and promotion of 
statistics standards, and this 
is implemented effectively 
through: 
2. Development of a 
coordinated national 
program of statistical 
activities; identification of 
data gaps in meeting users’ 
needs; elimination of 
duplication of 
statistical effort 
3. Promotion of standard 
frameworks, concepts, 
classifications, and 
methodologies throughout 
the dataproducing agencies 
 
Source: Laliberte (2002). 

1. Legal or other formal 
arrangements/procedures 
allocate responsibility 
for coordination of 
statistical work, but this 
is not fully effective in 
practice 
2. There is some (but not 
significant) data gaps 
and/or duplication of 
statistical effort 
3. Standard frameworks, 
etc. are promoted but 
there are some instances 
of noncompliance 
 

1. Legal or other formal 
arrangements/procedures do 
not allocate responsibility for 
coordination of statistical 
work, and coordination does 
not occur. 
2. There is significant data 
gaps in certain area and/or 
duplication of statistical effort 
(statistical outputs produced 
by different agencies may lack 
consistency and coherence) 
3. Standard framework etc. 
are not actively promoted and 
there is significant 
noncompliance 
 

1. There is no legal or other 
formal 
arrangements/procedures 
that specify responsibility 
for coordination of statistical 
work. 
2. There is significant data 
gaps and duplication of 
statistical effort. 
3. Standard frameworks, etc. 
are not promoted and are 
generally not observed. 
Dataproducing agencies 
may produce and use 
statistical outputs that are in 
conflict with those produced 
by others. 
 

 
To assess the success of training projects aimed at building human resource 

capacity in the public sector, they develop these indicators: 
 

 
 

Using these indicators, these authors found that retention rates were much 
higher than expected, even though there is a wide perception that public servants are 
badly paid, lack equipment, work in a demoralized environment and suffer from poor 
management (Cohen and Wheeler, 1997). The questions then are, why so many 
trained individuals stayed in their jobs and why despite such high retention rates, 
bureaucracies in these African countries continue to perform poorly. The answer is 
that for many public officials, their government job represented only a minor 
component of their salary. The combination of low salaries and weak management 
allowed these people to keep their public sector employment while seeking jobs 
outside. Trained people stayed in the public sector, but they were under-performing. 
“The opportunity to use office hours and equipment to significantly augment official 

Indicators of capacity enhancement in African Public Sectors 
1. Retention rates of trained personnel in the targeted ministry 
2. Retention of trained personnel in other government ministries or agencies 
3. Attrition rates (how long trained personnel stay in the public sector) 
4. Decline of expatriate experts 
5. Profile of those who leave the public sector: whether the best and 
brightest stayed in or left the public sector 
 
(Cohen and Wheeler, 1992) 
 



Capacity Development for Improved Water Management 

 313 

salaries through private-income earning activities provides a major incentive to 
remain in the civil service” (Cohen and Wheeler, 1997). Paradoxically, weak 
management, lack of clarity of roles and responsibilities, duplication of functions, and 
absence of performance evaluations, increased public officials’ incentives to remain in 
the public service. Lack of accountability and motivation within the public sector 
allowed these officials to use their jobs as safety nets while devoting their time and 
talent to other more profitable and rewarding occupations. 

The conclusion of this study is that quantitative indicators such as skill 
retention rates and attrition rates are not sufficient to assess government capacity. 
More qualitative indicators of management styles and civil service rules are required 
in assessing the capacity of an organization. Although Cohen and Wheeler suggest 
different organizational aspects that need to be taken into consideration in assessing 
capacity (pay levels, team work, supportive supervision, development of a more 
attractive scheme of service, transparent and timely promotions, etc), they do not 
define indicators to assess organizational capacity. 

In an article entitled “The design and use of capacity development indicators,” 
Peter Morgan (1997) offers a framework for thinking about capacity indicators and 
provides some operational guidelines for their design. He stresses the importance of 
understanding that measuring capacity is different from measuring performance or 
outcomes; capacity indicators reveal something about the efforts that are necessary to 
improve organizational performance. 

Morgan contends that designing indicators is an activity that has to be 
“demystified” 
In his words, “indicator factories in funding agencies now produce lists and lists of 
indicators for many different sectors. These are then tacked on to development 
projects and inserted into approval documents and contracts with little empirical 
evidence of their benefit or impact…Yet at the same time, there needs to be more 
attention paid to he use and design of indicators as one part of the broader process of 
the strategic management of capacity development (Morgan, 1997, p. 3).” Rather than 
providing yet another list of indicators, Morgan suggests criteria for how to design 
indicators that are more effective and realistic and that reveal information about the 
“process” of building or strengthening capacities. 

Although Morgan recognizes that there are no generic indicators of 
organizational capacity development, and that indicators need to relate to the specific 
development objectives (capacity for what?) and the actors for whom it is aimed 
(capacity for whom?), he still identifies some “boiler plate principles” that can be 
used to assess the capacity of any organization to fulfill its functions. 
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Morgan’s Boiler Plate Principles of Organizational Capacity 
1. The organization can learn and adapt to changing circumstances. It has a self-
renewing capacity 
2. The organization can form productive relationships with outside groups or 
organizations as part of a broader effort to achieve its objectives. 
3. The organization has an effective program for the recruitment, development and 
retention of staff that can adequately perform its critical functions. 
4. The organization has some ability to legitimize its existence 
5. The organization has a structure, technology, and set of procedures that enable the 
staff to carry out the critical functions. 
6. The organization has a culture, a set of values and an organizational motivation that 
values and rewards performance 
7. The organization has the ability, the resources and the autonomy to focus on a 
manageable set of objectives over a reasonable period of time 
 
(Morgan, 1997) 

 
 
As is evident from this list, the issues addressed here by Morgan refer to the 

organizational level or dimension discussed by other authors. In abstraction, however, 
the elements of this list too are vague to be used as indicators. They need to be 
adapted 
to particular development goals and to concrete institutional and organizational 
contexts. 
Morgan gives some examples of capacity development indicators that refer to 
particular 
development goals and that are targeted to particular agencies or institutions. Some of 
these examples are reproduced in Annex 4. Although Morgan’s indicators are more 
specific about the goals and the agencies involved in particular development projects, 
they do not make explicit reference to the different analytic dimensions of capacity 
enhancement. This limits their use in assessing the capacity of an institution or an 
organization to fulfill their assigned functions in a sustainable manner. 

In reviewing the literature on capacity enhancement, five conclusions emerge: 
a) Consensus exists that analysis of capacity and capacity enhancement should be 
approached through three different levels of analysis: The individual (human 

As is evident from this list, the issues addressed here by Morgan refer to the 
organizational level or dimension discussed by other authors. In abstraction, however, 
the elements of this list too are vague to be used as indicators. They need to be 
adapted to particular development goals and to concrete institutional and 
organizational contexts. Morgan gives some examples of capacity development 
indicators that refer to particular development goals and that are targeted to particular 
agencies or institutions. Although Morgan’s indicators are more specific about the 
goals and the agencies involved in particular development projects, they do not make 
explicit reference to the different analytic dimensions of capacity enhancement. This 
limits their use in assessing the capacity of an institution or an organization to fulfil 
their assigned functions in a sustainable manner.  

In reviewing the literature on capacity enhancement, five conclusions emerge: 
a) Consensus exists that analysis of capacity and capacity enhancement should 

be approached through three different levels of analysis: The individual (human 
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skills), the organizational, and the institutional. The recognition of the relationship 
between these three dimensions or levels is fundamental in the emerging paradigm for 
capacity enhancement among the international donor community. Unlike the past, 
where most capacity enhancement projects centered around strengthening human 
skills through training, today there is a recognition that the broader social, economic, 
and political context needs to be taken into account for any project to have a feasible 
possibility of success. Teachers and trainers can transfer information effectively, but 
trained individuals need a facilitating environment to apply their acquired knowledge. 
To have more analytic value, indicators of capacity enhancement have to be defined 
for these different analytical dimensions.  

b) Capacity enhancement indicators acquire operational value when they refer 
to concrete development objectives and the actors towards which capacity 
enhancement projects are directed. In abstraction, indicators lose analytic utility. 
Thus, to build indicators it is essential to address two central questions: capacity for 
what? And capacity for whom? Indicators of capacity of a statistical agency for 
example, will be different from indicators of organizational capacity of public 
bureaucracies. 

c) Capacity enhancement is a dynamic process of learning and adaptation. To 
gauge this process, indicators require the definition of benchmarks or norms that 
allow the analyst to assess different levels of capacity along a continuum. Defining 
these benchmarks may be difficult because they are often based on subjective 
perceptions and are not always value-free. However, some minimum level of 
consensus among experts is needed for benchmarks to have any utility as 
measurement tools.  

d) Capacity enhancement depends first and foremost on the existence of 
political will and commitment on the part of the recipients. A teacher’s success highly 
depends on the will and motivation of the student to learn. Country ownership and 
motivation are therefore the single most important determinants of effectiveness of 
capacity enhancement projects. Evaluating the extent of political will and motivation 
may be difficult, but it is essential to assess whether this element exists before any 
project is launched. The definition of the indicators, therefore, will need to be 
sensitive to the country’s sense of ownership and the leaders’ capacity and will to 
change in that direction. 

e) Finally, most authors agree that aside from political will (or country 
ownership), capacity enhancement projects require “champions” of reform. Like in all 
reform process, capacity enhancement projects generate winners and losers. It is 
essential not only to minimize the losers and maximize the winners, but in most cases, 
the success of any reform depends on good leadership, or as Stephen Peterson (1994) 
argues, on the existence of “saints” (government reformers willing to introduce 
reforms and confront potential opposition). Although leadership is difficult to 
measure, capacity enhancement indicators need to be sensitive to this element for in 
many cases, regardless of the quality of technical assistance projects, the success or 
failure of capacity enhancement projects depends on good leadership. 
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5. Designing capacity enhancement indicators – an 
example 

To illustrate how the analytic framework can be used to design indicators of 
capacity enhancement, this document provides a hypothetical example of a project 
designed to enhance the capacity of a country’s statistical agency to collect and 
analyze data. Strengthening this country’s statistical capacity is regarded as a crucial 
step for designing and implementing better social policies, and particularly, better 
anti-poverty policies. Measuring and monitoring poverty requires stronger 
methodological and analytical tools. The latter strongly relies on the quality and 
coverage of poverty data. Reducing poverty and inequality is the overall goal of the 
project, but the latter requires good anti-poverty policies, which in turn depends on the 
existence of good analytical and measurement tools. See Table 1. 

Taking strengthening the country’s statistical agency as an immediate goal, 
Table 2 suggests a variety of indicators designed to measure capacity enhancement for 
measuring, monitoring, and analyzing poverty in this country. These indicators were 
developed by combining Tobelem’s approach, who disaggregates capacity by 
different analytical dimensions, and the Paris21 Task Team who give particular 
attention to elements related to methodological soundness, integrity, and reliability of 
statistical data sources. 
 
Table 1 Capacity enhancement for poverty reduction strategies 
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Table 2: Statistical capacity building indicators 
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Cinara and Associated Professor of the Universidad del Valle, Colombia. She has a 
Master's degree in development studies from the Institute of Development Studies, 
ISS, the Netherlands.  
 
 
Chapter 6 

Léna Salamé 
is a jurist and trained mediator. She is the coordinator of UNESCO's PCCP. She 
lectures on issues related to shared water resources and alternative dispute resolution 
within the framework of various educational programmes. She is involved in the 
development of, research and, educational tools related to the same topics.   
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Larry A Swatuk, PhD,  
is Associate Professor and Director of the Programme for Environment and 
International Development in the Faculty of Environment at the University of 
Waterloo, Canada. From 1996-2007 he was a lecturer in the Department of Political 
and Administrative Studies at the University of Botswana and Associate Professor of 
Natural Resource Governance at the Harry Oppenheimer Okavango Research Centre 
in Maun, Botswana. His most recent publication is the co-edited collection (with Lars 
Wirkus) entitled Transboundary Water Governance in Southern Africa: exploring 
underexamined dimensions (Berlin: Nomos, 2009). 
 

Pieter van der Zaag  
is professor of water resources management at the UNESCO-IHE Institute for Water 
Education in Delft, The Netherlands. He has a special interest in the management of 
catchment areas and transboundary river basins, as well as in curriculum development. 
He is involved in several multidisciplinary research and capacity building projects, 
mainly in Africa. 
 

Chapter 7 
 
ECDPM 
The European Centre for Development Policy Management (ECDPM) works to 
improve policy between Europe and its partners in Africa, the Caribbean and the 
Pacific. 
 
Chapter 8 
 
Jan Luijendijk   
see above. 
 
Mr. Aart van Nes 
holds an M.Sc. in civil engineering of the Delft University of Technology and has 
more than 30 years experience in Asia and Africa mainly as team leader for 
multidisciplinary teams concerning technical, socio-economic and institutional 
aspects. He currently is involved in Jakarta Flood Management. 
 
Mr. Iwan Nursyirwan Dipl.HE  
graduated from Technical Institute Bandung (ITB) and UNESCO-IHE (the 
Netherlands), and has more than 30 years experience in Water Resources Works in 
Indonesia. He currently is Director General for Water Resources at the Ministry for 
Public Works in Indonesia. 
 
Mr. Klaas Schwartz 
is Senior Lecturer in Water Services Management. He has been involved in research, 
consultancy and training activities in the field of water governance and public 
management of river basin organizations and water supply and sanitation utilities in 
various countries in Asia, Africa and Latin America. 
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Chapter 9 
 
Syed Hamed Alemohammad, BSc,  
is a postgraduate student of Sharif University of Technology of Iran. 
 
Reza Ardakanian, PhD,  
is Founding Director of UNW-DPC and former Vice-Minister of Energy of Iran. 
 
Mojtaba Nikravesh, MSc, MBA,  
is the Director General for Management Improvement & Renovation in Water 
Resources Management of the Ministry of Energy of Iran. 
 
 
Chapter 10 
 
Dr. Silver Mugisha 
is Chief Manager, Institutional Development and External Services, at the National 
Water and Sewerage Corporation (NWSC). He joined NWSC in 1994 and has been 
a key champion in the performance programmes that have turned around NWSC. 
Mugisha has wide experience in utility management and institutional development.   
 
 
Chapter 11 
 
Graham Alabaster  
is Chief of Section I, Water Sanitation & Infrastructure Branch, UN-Habitat 
 
 
Chapter 12 
 
John Etgen,  
is Senior Vice President, Project WET Foundation. He has an M.S. in Science 
Education and has devoted more than 25 years to natural resources education for 
diverse audiences around the world. He is currently creating innovative WASH 
education materials for sub-Saharan African teachers and students. Through these 
efforts, he is able to follow his passion for improving sustainability through 
education.   
  
Amy Fuller  
is a graduate student at the University of Pennsylvania working on a dual Masters 
degree in Public Health and Environmental Studies. Ms. Fuller has been specializing 
in water and sanitation issues and their impact on the development of African 
communities. She is especially interested in transboundary water cooperation and the 
role that resource distribution plays in regional conflict. 
 
Dennis Nelson  
is President and CEO of Project WET Foundation which he founded in 1984 growing 
it into a global leader in water resources education.  Dennis has taught hundreds of 
courses and authored/contributed to more than 300 activities and 30 children’s activity 
booklets about water.  Through these efforts, he has become a recognized leader and 
advocate for water education worldwide. 
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Mrs. Teddy Tindamanyire,  
is Principal Environment Officer, Uganda Ministry of Water and Environment. She is 
a trained female scientistist and science teacher from Makerere University. Mrs. 
Tindamanyire holds a bachelor of science degree, a diploma in Education, a Diploma 
in Human Resources Management and a M.S. in Environment and Natural Resources 
Management. Mrs. Tindamanyire has worked in secondary schools and with Wetlands 
Programme for 14 years as an educator and public awareness officer.  
 
 
Chapter 13 
 
Prabha Khosla  
is a feminist urbanist.  She works on issues of equality and equity in urban governance 
including urban sustainability; women's rights and gender equality; water and 
sanitation; production of training materials and training. Her recent publication - 
Gender in Local Government: A Sourcebook for Trainers is available from UN-
Habitat. 
 
 
Chapter 14 
 
Daniel Valensuela 
is  Deputy General Manager at the International Office for Water, Paris. 
 
 
Chapter 15 
 
Stéphan Vincent-Lancrin  
is a Senior Analyst at the OECD Centre for Educational Research and Innovation. 
 
 
Chapter 16 
 
Yemile Mizrahi  
is a senior associate for Casals & associates, www.casals.com.  



“The UN-Water Decade Programme on Capacity 
Development is a joint programme of UN Agencies and 
Programmes cooperating within the framework 
of UN-Water.

ADDING VALUE IN WATER-RELATED 
CAPACITY DEVELOPMENT

UN-Water Decade Programme on Capacity 
Development (UNW-DPC) celebrated its opening in 
August 2007 at the UN Campus in Bonn, Germany. 
UNW-DPC is hosted by the United Nations University 
and supported by the Federal Government of 
Germany. The broad mission of UNW-DPC is to 
enhance the coherence and integrated effectiveness of 
the capacity development activities of the more than 
two-dozen UN organisations and programmes already 
cooperating within the interagency mechanism known 
as UN-Water and thereby to support them in their 
efforts to achieve the Millennium Development Goals 
(MDGs) related to water.”

UN-Water Decade Programme on  
Capacity Development(UNW-DPC)

United Nations University - UN Campus
Hermann-Ehlers-Str. 10
D-53113 Bonn, Germany

T +49 228 815 0652
F +49 228 815 0655
E info@unwater.unu.edu
www.unwater.unu.edu

UNESCO-IHE envisages a world in which people 
manage their water and environmental resources in a 
sustainable manner, and in which all sectors of society, 
particularly the poor, can enjoy the benefits of basic 
services.

UNESCO-IHE provides postgraduate education, 
training and research in the fields of water and the 
environment for mid-career and senior professionals 
from developing countries. The Institute is the largest 
water education facility in the world, and the only 
institution in the UN system authorised to confer 
accredited MSc degrees.

Since 1957, the Institute’s community of partnerships 
includes public and private organisations. This 
community also includes over 13,500 alumni active 
in water sectors worldwide, representing an extensive 
network of international water professionals of 
yesterday, today and tomorrow.

UNESCO-IHE believes that partnerships and networks 
are of vital and strategic importance in improving 
access to, sharing and disseminating information. 
The Institute aims to strengthen the efforts of other 
universities and research centres to increase the 
knowledge and skills of professionals working in the 
water sector, and contributes to the achievement of 
synergy in the programmes and activities of existing 
knowledge networks.

UNESCO-IHE 
Institute for Water Education

PO Box 3015
2601 DA Delft
The Netherlands

T +31 15 215 1715
F +31 15 212 2921
E info@unesco-ihe.org
www.unesco-ihe.org




