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“Nothing is so practical as a good theory” (Lewin, 1945).
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Reflection

“Wherever you are, whatever you're dorng...

Tatke a moment to thank God for the gift of life.

Before lo celetrate a victory, thank for the battle.

Before to reach an achievement, thank for the opportunity.

Before to altain an accomplishnment, thank for the dreams.

Before to vivrale wilh joy, thank for the tears.

Because 1t is the batile that makes us strong, it is the opportunity that
opens the patfis, the dreams that nourish the faith, and tears that lead us
to meet God.”

“When you have faith, nothing is impossible....” Adapted from Matthew 17:20.
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Abstract

Context: Competitiveness is the key to a sustainable development and it demands agility at the business and
organizational levels, which in turn requires a flexible and customizable Information Technology (IT) environment,
as well as an effective and responsive governance in order to deliver value faster, better, and cheaper to the
business. Objective: This PhD thesis describes the research conducted to analyze and better understand this
context, and which result is a theory to analyze and describe agile governance (AG). We assumed that once the
agile governance phenomena are better understood, by means of the mapping of their constructs, mediators,
moderators and disturbing factors, this achievement can help people and organizations reach better results in their
application: reducing cost and time, increasing the quality and success rate of their practice. Method: We
conducted a systematic literature review about the state of the art of agile governance, together with observation
and interaction on professional groups based on social networks, and semi-structured interviews with
representative agents of the phenomena in study. We have applied comparative and structuralist methods of
procedures and have used some techniques of Grounded Theory to synthetize the collected data. We have also
formatted the emerging theory by the Dubin’s quantitative method of theory building for applied disciplines, and
operationalized it for testing, by means of Structural Equation Modeling (SEM). Results: As a result, we could offer
the phenomena characterization, a convergent definition for agile governance, six meta-principles, nine meta-
values and a map of findings organized by topic and classified by relevance and convergence. We have developed a
conceptual framework of the theory encompassing: its constructs, laws of interaction, boundaries and system
states. Further, we have also operationalized the emerging theory: identifying its propositions, deriving empirical
indicators from its constructs and establishing testable hypotheses to assess theory plausibility in eight theoretical
scenarios, through an empirical study, by means of an explanatory survey with representative agents from
phenomena under study. We had a response rate around 29.4% (obtained by the ratio of 281 responses out of 956
invitations), as well as an effective response rate around 12.3% (118 valid cases for statistical analysis, having a
broad geographical coverage). The Confirmatory Factor Analysis (CFA) and SEM Analysis point out the plausibility
of the theory components and hypotheses. Conclusion: The results present evidences of the theory plausibility,
indicating that further studies are necessary to reach a trustworthy theory to analyze and describe the agile
governance phenomena. At same time, lessons learned derived from this study, about the amplitude of the
phenomena under study and the particularity of each subsample, suggest that the data collection instrument shall
be tailored according to (i) each organizational context, (ii) suitable theoretical scenario, and (iii) chaos and order
scale, in order to obtain more accurate data to analyze its: generalization, causality, explanation, and prediction.
We expect that the emerging theory can provide some insights to understand agile governance phenomena and
consequently help to achieve the necessary fluency in this area of knowledge in order to bring it to a new level,
accelerating its development by scholars and practitioners. Eventually, we have made improvements and additions

to the methodological approach for exploratory qualitative and quantitative studies.

Keywords: Information Systems. Agile Governance. IT Management. Project Management. Software Engineering.
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Resumo

Contexto: Competitividade é a chave para um desenvolvimento sustentdvel e isso demanda agilidade aos niveis
organizacional e de negdcio, o que por sua vez requer um flexivel e customizdvel ambiente de Tecnologia da
Informagdo (Tl), bem como uma governanca efetiva e responsiva com o objetivo de entregar valor mais rdpido,
melhor e mais barato ao negdcio. Objetivo: Esta tese de doutorado descreve a pesquisa conduzida para analisar e
melhor entender este contexto, e da qual resulta uma teoria para analisar e descrever governanca dgil (GA).
Assume-se que uma vez que os fendmenos de governanga dgil sGo mais bem entendidos, por meio do mapeamento
de suas construgdes, mediadores, moderadores e fatores perturbadores, esta realizagéo pode ajudar pessoas e
organizagdes a alcangar melhores resultados em sua aplicagdo: reduzindo custo e tempo, bem como aumentando a
qualidade e a taxa de sucesso de sua prdtica. Método: Foi conduzida uma revisdo sistemdtica da literatura sobre o
estado da arte da governanga dgil, conjuntamente com observagdo e interacdo com grupos profissionais baseados
em redes sociais, e entrevistas semiestruturadas com agentes representativos dos fenémenos em estudo. Foram
aplicados métodos comparativos e estruturalistas de procedimento e utilizadas algumas técnicas de Grounded
Theory para sintetizar os dados coletados. A teoria emergente foi formatada pelo método quantitativo de Dubin de
construgdo de teorias para disciplinas aplicadas, e, operacionalizada para teste, por meio de Modelagem de
Equagdes Estruturais (SEM). Resultados: Como resultado, pdde-se oferecer a caracterizagéo dos fenémenos, uma
convergente definicdo de governanga dgil, seis meta-principios, nove meta-valores e um mapa de descobertas
organizado por tépico e classificado por relevdncia e convergéncia. Foi desenvolvido um framework conceitual da
teoria, abrangendo: seus construtos, leis de interagdo, fronteiras e estados de sistema. Além disso, a teoria
emergente foi também operacionalizada: identificando suas proposi¢cées, derivando os indicadores empiricos de
seus construtos, e estabelecendo hipdteses testdveis para acessar a plausibilidade da teoria através de um estudo
empirico, por meio de um survey explanatdrio com agentes representativos dos fenémenos em estudo. Obteve-se
uma taxa de resposta global de 29,4% (resultando de da participagio de 281 respondentes de 956 convidados),
bem como uma taxa de resposta efetiva de 12,3% (resultando em 118 casos vdlidos para andlise estatistica,
possuindo uma ampla cobertura geogrdfica internacional). Os resultados da Andlise Fatorial Confirmatdria (CFA) e
a Andlise SEM apontaram para plausibilidade da teoria, seus componentes e hipdteses. Conclusdo: Os resultados
apresentaram evidéncias da plausibilidade da teoria, indicando que estudos adicionais sdo necessdrios para
alcangar uma teoria confidvel para analisar e descrever os fenémenos de governanca dgil. Ao mesmo tempo, licées
aprendidas derivadas desta pesquisa, sobre a amplitude dos fenémenos sobre estudo e da particularidade de cada
grupo amostral, sugerem que o instrumento de coleta de dados deve ser adaptado de acordo com: (i) cada
contexto organizacional, (ii) cendrio tedrico adequado, e (iii) escala de caos e ordem, procurando obter dados mais
precisos para analisar sua: generalizago, causalidade, explicagdo dos fenémenos e previsdes. Espera-se que a
teoria emergente possa prover algumas introspecgbes para entender os fenémenos de governanga dgil, e
consequentemente ajudar a alcangar a fluéncia necessdria nesta drea do conhecimento, a fim de trazé-la para um
novo nivel, acelerando o seu desenvolvimento por estudiosos e praticantes. Eventualmente, realizamos melhorias e

adicGes as abordagens metodoldgicas para pesquisas exploratdrias qualitativas e quantitativas.

Palavras-chave: Sistemas de Informacdo. Governanca Agil. Gerenciamento de TI. Gerenciamento de Projetos.
Engenharia de Software.
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Chapter

1. Introduction

This chapter presents some context about the addressed topic of study, the main

issues that motivated this work, the research aims and how this thesis is organized.
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1.1 Context

The global economy, generally referred as the macroeconomics or simply economy, is based on
the study of the wide vision about the economies of all of the world's countries. As stated in
The Global Competitiveness Report 2011-2012 elaborated by World Economic Forum (2011),
the world economy moved in 2011 around USS$80.33 trillion in GDP (PPPY). In keeping with
(IMF, 2012), at exchange rates, the economic output of the world is expected to expand by

USS$28.7 trillion from 2010 to 2017.

In addition, the New York Stock Exchange (NYSE), where the largest companies in the world are
responsible for producing most of the wealth generated by those mentioned countries,
negotiate their capital. In fact, NYSE is considered one of the largest stock exchange of the
world, by the market capitalization of its listed companies that encompassed US$14.24 trillion
as of December 2011, as well it had an average daily trading value approximately US$169 billion
in 2013 (WFE, 2015). Likewise, according to Gartner Group (2014) the worldwide software
revenue totaled $407.3 billion in 2013, meaning a 4.8 percent increase from 2012 revenue of
$388.5 billion. Gartner points out the developed geographies as the primary growth drivers

offsetting the relative sluggishness in emerging markets.

Undoubtedly, this is a very competitive context where the decisions should be made sometimes
without the complete information required, as well as they should be communicated to the
relevant sectors of the organization, which must have the capability to respond and redirect
their actions to these changes in a wide and coordinated manner. Any mistake might cost
millions of dollars or even can cost the business survival. Indeed, improving the
competitiveness of governments and companies should result in significant economic

outcomes.

It may seem strange for a Software Engineering practitioner, we are using the global economy
as a backdrop to weave these considerations, but we are adopting this extreme scenario to give

a higher contrast to the relevance of governance issues. Regardless of higher or lower impact,

! Purchasing power parity (IMF, 2012).
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in any context, governance is a keystone that drives the organizational performance (Janssen

and Shu, 2008 [S102]% Morck et al., 2005).

Consequently, to survive in any disputed market it is essential the development of
organizational competitiveness, in either enterprises or governments. In like manner, in this
kind of environment is not enough being competitive, but also "to look competitive". In a
capitalist point of view, in any economy segment for turbulent markets, the slightest perceived
lack of competitiveness of a company can devalue their stocks, leading to the financial

overnight collapse(Rude, 2003).

The Business Dictionary (2013) defines competitiveness as: “the ability of a firm or a nation to
offer products and services that meet the quality standards of the local and world markets at
prices that are competitive and provide adequate returns on the resources employed or

consumed in producing them.”

Likewise, Michael E. Porter (1980), one of the world's leading authorities on competitive
strategy and international competitiveness, points out that “competitiveness is defined by the
productivity with which a nation utilizes its human, capital and natural resources”. He uses this
definition of competitiveness to understand the drivers of sustainable economic prosperity at a

given location (Porter, 1980).

Competitiveness seems related to make more, better and faster, with less resources (Janssen
and Estevez, 2013) [S147]. At the same time, governance is closely related with the ability to
steer (to guide, to govern) an organization, which may be a company, a government or a
society (Bloom, 1991). In other words, governance is a key driver to “make things happen” on
an organizational environment. Also, “to be” and “to look” is deeply related with transparency
in decisions, actions and results of an organization, something closely related with governance.
These thoughts would guide us to imply that the way to competitiveness pass by the
application of a “good governance” (UNESCAP, 2013; Urban Governance, 1998; World Bank,
2006).

Under this context, the information and communication technologies (ICT or IT) are the link

between the decision-making ability, the strategic willingness, and the competence to put

2 The citations highlighted as [S*] are studies included in our systematic review cited at the stage 1 of the research framework depicted in
Figure 2.1, and their complete references are available at APPENDIX I.2. References marked like this will be listed only in the mentioned
Appendix to avoid duplication.
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these tactics into practice concretely (Joshi et al., 2013; Quaadgras et al., 2011 [S161]). In this
scenario, IT governance, through which corporate governance3 is applied, has emerged as an
option to the effective management and control of IT services in organizations (ITGI, 2001).
Through the influence of factors related to market regulation, such as the Sarbanes-Oxley Act
(Congress of the United States of America, 2002) and the Basel Accords (Bank for International
Settlements, 2010), the use of governance is also motivated by other objectives, such as: i)
reducing the costs of business unavailability; ii) assurance of business processes continuity; iii)
IT investments payback guarantee; and, iv) increasing organizational competitiveness (Weill and

Ross, 2004a).

Furthermore, the design and maintenance of the IT systems for enterprise agility can be a
challenge when the products and services must be compliant with several regulatory aspects
(often needing to be audited) (Wright, 2014). However, the establishment of the necessary
management instruments and governance mechanism to fulfill this mission passes by the
application of models and frameworks that many times have no guidance details of how to
implement and deploy them (such as ITIL and COBIT, among others), affecting the

organizational competitiveness (Gerke and Ridley, 2009; Mendel, 2004).

On the other hand, a good governance to be reached demands capabilities such as flexibility,
responsiveness and adaptability, as well as an effective and responsive sense of coordination
across multiple business units (Escrig-Tena et al., 2011 [S88]; Gong and Janssen, 2012 [S142];
Makhlouf, 2012 [S154]; UK National Audit Office, 2012). Actually, those mentioned capabilities
belong to the agility paradigm in consonance with several authors, such as (Chen et al., 2008
[S86]; Li, 2010 [S59]; Matt, 2007 [S43]; Poligadu and Moloo, 2014; Sharifi et al., 1997 [S33]; Sun
et al., 2005 [S28])

Moreover, Kruchten (2011) [S92] defines agility as: “the ability of an organization to react to
changes in its environment faster than the rate of these changes”. In fact, this definition uses
the ultimate purpose or function of being agile for a business, unifying and standardizing agile
and lean approaches as simply "agile", rather than defining agility by a labeled set of practices
or by a set of properties defined in opposition to the agile manifesto approach (Beck et al.,
2001). Due to this simplified and objective approach, this will be the definition of agility

adopted for this work. We recognize that while agility is focused on reacting rapidly to changes,

3 “It is the set of processes, policies, rules, laws and institutions that affecting the way as a corporation is directed, administered or controlled”
(Cadbury, 1992)
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lean is focused on combating the wastages. Although those approaches sometimes may seem
confrontational if analyzed in its essence, we believe that the rational balance between those
approaches can result in a unified "agile" approach that can achieve a better result than if they

were applied separately, in consonance with (Wang et al., 2012) [S165].

Besides, a “good governance” requests particularly “organizational agility”, which is stated by
Thomsett (2013) as: “the ability of an organization to respond quickly and effectively to
unanticipated events in its environment”. As a result, agility became an important business
aspect, and according to Luftman et al. (1993), business agility is: "the ability to change the
direction of the environment and respond efficiently and effectively to that change”. In
consonance with this definition, we distilled the following definition to business agility to use
on this study, as: “the ability to deliver value® faster, better, and cheaper to the business” (Luna

et al., 2014b).

Agile governance has been proposed (Qumer, 2007 [S64]; Cheng et al., 2009 [S63]; Luna et al.,
2010 [S60], 2013 [S150], 2014b) as the wide application of principles and values of Agile
Software Development (Beck et al., 2001) to the conventional governance processes. Luna
(2009) has developed a framework for agile governance, in order to implement and improve
governance in organizations, called MAnGve. This framework is focused on the deployment
process, as a catalyzer to accelerate the deployment of governance. The MAnGve framework is
designed to mitigate the lack of practical focus found in conventional governance models
(MANnGve.org, 2009). The MAnGve is a framework based on an agile life cycle, seeking to
translate the principles, values and practices from Agile Software Development to IT
governance paradigm. However, altogether the agile governance phenomena still remained

unexplored in depth.

In the subsequent Sections, this chapter gives an overview of our motivation, the assumption of
this thesis, the study aims, as well as we will present a guide on how to read this thesis in a

pragmatical way.

4
“An informal term that includes all forms of value that determine the health and well-being of the firm in the long run.” (BD, 2013)
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1.2 Motivation

Based on the evidences discussed on previous Section, a relevant issue is the understanding of
the agile governance phenomena and the contexts in which they occur. Once the agile
governance phenomena were better understood in their essence, and their constructs,
mediators, moderators and disturbing factors were mapped, we should imply that these
findings can help organizations to achieve better results in agile governance application:

reducing cost and time, increasing the quality and success rates of their practice.

Taking into consideration that no systematic review of agile governance has previously been
found, we conducted a systematic literature review about the state of the art of agile
governance (SLR-AG) in order to better understand the agile governance phenomena, and

published as (Luna et al., 2014b).

Our review confirms that agile governance has a wide spectrum of interest for executives from
many business areas, professionals, researchers and practitioners by treating, in essence,
aspects such as: organizational performance and competitiveness. Also, it can be verified by the
categories and major groups that emerged from these review findings. The entire conclusions,
discussions and implications for research and practice from the SLR-AG will be detailed in the

Section 3.7.12.

In fact, when we started our doctoral research under this same context and motivation, we
intended to propose a model for Agile Governance paradigm. However, after two years refining
the knowledge available about this topic and conducting the aforementioned systematic review
(SLR-AG), we realized two major issues: (1) the paradox of the emerging phenomenon’: “If any
system that can be a unit of analysis for a model definition is contained into a phenomenon,
which the researcher does not know, neither understand (yet): how can the researcher
characterize the boundary conditions to define the system that will be the reference to propose
the model?”; (2) domain development level: based on the findings from (Luna et al., 2014b)
and in line with some authors below, we point out: (i) we consider precipitated and
inconsistent proposing a model for agile governance in this stage of development, because the

research design of this study has to adapt itself to the current state of theory and research,

5

When we met this paradox in our work, we faced it not only as a specific paradox emerging from our research, but we deduced it as a broad
paradox of Information Systems, addressing to the relationship between models, systems and phenomena in study. As we did not find any
reference about similar paradox related to those aspects, we named it as a new one.
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which is evidently nascent (Edmondson and McManus, 2007); (ii) as a result, the development
level demands for exploratory qualitative studies, originally open-ended data that have to be
interpreted for meaning (Edmondson and McManus, 2007); (iii) likewise, we are dealing with a
nascent field of study where all set of knowledge should be organized, connected and
systematized in some kind of conceptual framework or theory, then to serve as a basis for
future work, such as: models, applications, etc. (Bordage, 2009); and, (iv) a theory6 or a
conceptual framework’, for analysis and description, it is an instrument compatible with the
stage of development of the phenomena in study, which can give better understanding about
how the agile and governance capabilities can be combined and applied in a coordinated

manner in order to achieve business agility (Gregor, 2006).

As a result of the SLR-AG, we found that the studies that handle over the adoption and
introduction of agile methods on governance capabilities are still at an initial stage. Many of
them were presented as a set of good intentions, but without a scientific rigor, which
compromises their credibility and applicability. On the other hand, the big picture depicted by
all of them do not give a unified view of ongoing practice, but offers a straightforward picture

of experience and multiple fragmented findings (Luna et al., 2014b).

In line with these thoughts, we proposed “agile governance” as the coordinated application of
agile (and lean) capabilities® with governance capabilities in order to improve business agility,
which we believe can result in significant economic outcomes for companies and governments

(Luna et al., 2014b).

When we look at the application of agility on governance it may seem like antagonistic ideas
(an oxymoron9) or counter intuitive, because governance denotes the idea of mechanisms,
control, accountability and authority, while agility conveys the idea of informality, simplicity,
experimentation, and for some observers (maybe) “almost anarchy”. Nevertheless, if the goal
of an enterprise is to achieve business agility, it cannot be reached without commitment from
all sectors of the organization, which in turn cannot be achieved without governance. We will

go further in Section 3.7.2 (see Figure 3.5).

6
“A general principle, explanation of a phenomenon or abstract generalization that systematically explains the relationship among given
phenomena, for purposes of explaining, predicting or controlling such phenomena.”(Ahdellah, 1969)

7
“Represent ways of thinking about a problem or ways of representing how complex things work the way that they do.” (Bordage, 2009).

8
“The power or ability to do something.” (OED, 2013)
Sup figure of speech in which apparently contradictory terms appear in conjunction.” (OED, 2013)
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Grounded on these understandings, our judgment leads us to consider the exploration and
comprehension of these phenomena as a higher priority of this domain, justified by the
development stage of this field of study and by the philosophical paradox faced. As a result the
proposition of a theory for agile governance seems an auspicious product for this study,
meeting the claims from the SLR-AG findings and providing a theoretical approach that can help

researchers and practitioners.

Gregor (2006) clearly advocates that the development of theory in Information Systems (IS) has
significance for research and practice. In fact, developing theory is what academic researchers
meant to do, as well as it sets them apart from practitioners and consultants. For instance,
leading journals in Information Systems (IS) expect that published research articles will have a

strong grounding in theory (EJIS, 2013; INFORMS, 2013; MISQ, 2013).

This seems to be an ancient issue, because according to (Lewin, 1945) there is the view that
“nothing is as practical as a good theory”. Gregor (2006) points out that theories are practical
because they allow knowledge to be accumulated in a systematic manner and this accumulated

knowledge enlightens professional practice.

An initial premise for this work is that different types of theory exist in Information Systems and
that all can be valuable. However, the existence of a theory that addresses the Agile

Governance issues was not found before or during the development of this study.

This work has a focus on organizations that need to operate (sense and respond) in turbulent
and/or competitive environments, as well as that need to grow sustainably, reacting as a
coordinated whole, attaining greater enterprise agility and supporting their overall strategy, in

the context of IT Governance.

The preliminary findings indicate the originality of this research, because: (1) we have not found
any scientific or technical study about agile governance that help to describe and analyze their
phenomena; (2) competitiveness and sustainable development are concerns related to
organizations survival and development, especially in environments where change is part of the
business operations nature; and, (3) this issues becomes even more relevant when justified by
the development stage of this field of study: clearly nascent and lacking in studies that can give
direction and impetus to its development. Further, we really hope that this work can generate a

valuable contribution to give a unified view of agile governance: research and practice.
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1.3 Thesis assumptions

Considering that, as presented in the previous Sections:

I.  Nowadays agile governance are a poorly explained phenomena (Luna et al., 2014b);

II.  Currently, people apply agile governance serendipitously or facing many challenges
(Luna et al., 2014b; Parcell and Holden, 2013 [S153]; Monizza et al., 2013 [S156]);

lll.  According to (Gregor, 2006), (Bordage, 2009) and (Edmondson and McManus, 2007), a
theory or a conceptual framework is an instrument compatible with the stage of
development of the phenomena in study, and a significant contribution, which can give
a better understanding about them;

IV.  Improving competitiveness of governments and companies through the improvement of
their governance and management shall result in significant economic returns (Porter,

1980; Rude, 2003; WFE, 2015; World Economic Forum, 2011).

It is assumed that:

A theoretical approach to analyze and describe agile governance can help people and
enterprises to achieve better results in their application: reducing cost and time,

increasing the quality and success rate of their practice.

1.4 Research goals

This study has a general objective whereby will be directed all the efforts. In consideration of
achieving it, some specific objectives have to be progressively reached. The next Sections will

describe each one of them.

1.4.1 General objective

Based on the assumptions presented in Section 1.3, the general objective of this study is to
provide a better understanding of the agile governance phenomena, by seeking (i) to identify
what are the elements that influence business performance, (ii) how those elements interact
with each other, and (iii) how a theoretical approach to analyze and describe agile governance
can help researchers and practitioners in order to increase the success rate of their practice,

achieving organizational performance and business competitiveness. Specifically, we think this
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general objective can be reached by the proposition of a theory for “analysis and description”

(Gregor, 2006), which can be used to describe what agile governance is.

1.4.2 Specific objectives

The general objective can be depicted into the following specific objectives:

1. Advance in state of the art of agile governance, reaching a better understanding

of the level of general development of this topic, by means of a set of

methodological approaches:

a.

Systematic literature review (Dyba and Dingsgyr, 2008a;

Kitchenham et al., 2007) to establish a starting point about the

amplitude and depth of the phenomena under study;

Interaction with representative agents of those phenomena,

through:

Observation and interaction on professional social
networks, inspired in some techniques from Meta-

ethnography (Noblit and Hare, 1988);

Semi-structured interviews (Barriball and While, 1994;

Hove and Anda, 2005; Turney, 2009; Wood, 1997);

2. Frame the understanding achieved for the agile governance, by means of a

theory to analyze and describe the agile governance phenomena, their

constructs, mediators, moderators and disturbing factors (Corbin and Strauss,

1990; Dubin, 1978, 1976; Eisenhardt, 1989; Lynham, 2002a; Pandit, 1995),

keeping the following characteristics in mind:

a.

b.

A theory that can be instantiated by a lifecycle for implementation

and improvement of sustainable business agility.

A theory that can be instantiated for the following organizational

contexts: teams, projects, business units, enterprise, or even in a

multi-organizational setting.
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3. Assess the plausibility of the emerging theory in Information Systems context, by

means of the following approaches:

a. By operationalizing it through Structural Equation Modeling

(Maroco, 2014);

b. By conducting a Explanatory Survey with representative agents of
those phenomena, to evaluate and improve the structural aspects

of the theory (Groves et al., 2013).

c. By comparing to extant theory to further elaborate the proposed

theory (Eisenhardt, 1989; Glaser and Holton, 2007).

1.5 Research questions

Rooted in the stated objectives, answering “what is agile governance and how can we analyze
and describe its phenomena?” implies to be relevant to help people to increasing the success
rate of agile governance practice, which may lead to favor organizational sustainability and
competitiveness. From this “core issue” we can derive the following major research question,

which should be answered to achieve the objectives of this research:
RQ1. What is agile governance and how can we analyze and describe its phenomena?

From this major research question, we can derive the following minor research questions,
which when they are answered will help to address the major one, and consequently they will

aid to reach the research objectives, depicted in previous Section:

RQ2.What are the elements that can be identified to analyze and describe agile

governance phenomena?
RQ3.How those elements interact with each other?
RQA4.Can those elements and their interactions be described as a system?
RQ5. Can that system be applied to make explanation and prediction?

RQ6.Can that system be conceptualized as a theory to analyze and describe agile

governance phenomena?

RQ?7.Can that theory be depicted in theoretical scenarios to analyze real-world contexts?
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RQ8.Can that theory be operationalized and tested?

RQY.How can the theory be used as an adaptive and reflexive reference to help executives
and teams become more aware of their actuality, in order to address their overall
business strategy, and find their own way toward maximizing delivery of business

value?

1.6 A theoretical approach for practical application

As expected results we have worked for the resultant theory can be used by organizational
contexts (teams and organizations), allowing them to: (1) align whole of organizational context
capability to the governance needs of the organization; (2) identify any factor which can have
harmful effects on organizational context and that could be treated; (3) identify any gaps in
competencies that could be eliminated, or competences that must be developed, to handle
with those factors; (4) assist executives and teams to become aware about their actuality and
address their overall business strategy, giving them an adaptive and reflexive reference to find

their own way toward maximizing the delivery of business value.

1.7 Guide to this Thesis

In order to help the reader, we have developed Figure 1.1 pointing out the Research framework
that will be detailed in the Chapter 2, main research contributions, and where the reader will
be able to find their respective developments, results and discussions. In short, this doctoral

thesis is organized as follows:
1. Chapter 1: Introduction

This chapter contextualized this study by reporting the major motivations to the
development of this research, relating the aims of this inquiry, describing the topic in
study and further characteristics, such as: motivations, assumptions, research questions,

and finally, depicting the guide to read this thesis in a pragmatically manner.
2. Chapter 2: Methodology

The aim of this chapter is to develop a detailed description of the study design,

methodological framework, and also procedural approach adopted to conduct this
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research, as follows: (i) characterizing the methodological approach upon the following
aspects: objectives, technical procedure, nature of variables, method approach and
methods of procedure; (ii) presenting the study design and identifying for each stage:
data collection procedure for theoretical sampling, research goals, procedure and
techniques, and main products; and finally, (iii) describing briefly each method and

technique of this study.
3. Chapter 3: Background and related work

This Chapter’s goal is to present the state of the art of agile governance domain,
shedding light and better understanding on how agile governance is applied on
organizational context, through analysis of some constructs'®, such as: its concept and
application, as well as how it evolved over the time, shortcomings, evolution, and
trends, among others. Those elements will be useful to the development of the theory

proposed for this study.
4. Chapter 4: Theory development

This chapter will detail the resulting theory, after the execution of the research study
design, consisting of: (i) presenting the conceptual development of the theory in terms
of its conceptual framework, comprising: its constructs (units), laws of interaction,
boundaries, systems states; (ii) describing theory research operation, reporting the
development of theory’s propositions, empirical indicators, hypotheses, and research
agenda to testing the emerging theory; (iii) describing the application of theory building
method and its results; (iv) describing the organizational context in which the theory
operates; (v) analyzing the system created by the emerging theory, discussing its
application, behavior, usefulness and consequences using the theoretical lens of Dubin
(1978, 1976) and disciplined imagination of Weick (1989); (vi) proposing a set of
guidelines and tools on how to put them into practice the emerging theory; and, (vii)
suggesting motivation for theory use, and how the reader can adapt the emerging

theory to his or her own organization.

5. Chapter 5: Theory assessment

1o These refer to the components of the phenomena of interest (Gregor, 2006).
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In this chapter will be reported the theory assessment procedures, comprising: (i)
describing the empirical study designed to assess the plausibility of the theory; (ii)
presenting the results of this empirical study; (iii) discussing the impact of these results
upon the emerging theory, and their reflections in the theory refinement; and finally,
(iv) presenting other theories in Information System area to compare and contrast with
the proposed theory, also to examine what is similar, what is different, and why, in
order to enhance the internal validity, generalizability, and theoretical level of the

theory building.
6. Chapter 6: Conclusion and perspectives

Finally, in this chapter we will summarize the theory, as well as discuss how the
proposed theory meets the thesis assumption and answers the research questions. We
will also explain how the theory can impact the organizational environment. Eventually,
we will summarizethe thesis’ contribution, explain opportunities for further research,

and address the traditional issues of threats to the validity and study limitations.
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Figure 1.1 — Research framework: Research design vs. Expected results vs. Thesis. Inspired on: (Adolph, 2013;
Aramayo, 2013; Dorairaj, 2013; Lynham, 2000; Monasor, 2014; Reinehr, 2008)
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2. Methodology

This chapter aims to describe the methodological framework, the study design, and

the procedural approach adopted to conduct this research.
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2.1 Scientific discovery

In a general approach, "knowledge" (from the Latin: cognoscere) is "the act or fact of coming to
know", i.e., means to perceive, to understand, to realize. It is, at the same time, the result and
the process of a cognitive edification (J. Li, 2007). Also, it is "to know" the essence contained in
what is known (e.g., information), not only to understanding of the meaning, but it is, above all,

“to know how to make use of it”, for the purpose for which it is intended.

Karl Popper (2002), one of the greatest philosophers of science of the 20th century, suggests
that it is the task of the logic of scientific discovery, or the logic of knowledge, to give a logical
analysis of this procedure; that is, to analyze the method of the empirical sciences. In fact, as
cited in (Ichikawa and Steup, 2001), Plato defined knowledge as “justified true belief”, i.e., true

because it is based on concrete facts, and justified because it was tested in some way.

All these thoughts, lead us to realize the research as the pursuit of knowledge and define the
philosophical stance of this study as the statements of assumptions regarding what we believe
comprises evidence and what we must to substantiate the evidence we present in this study as

knowledge.

While ontology is the philosophical study of the nature of reality, as well as the basic
characterization and classification (in categories) of being and their relations (Hofweber, 2004).
In complement, epistemology is the study of knowledge and justified belief, which can be also
defined as the relationship between the researcher and the reality, or how this reality is
captured or known (Steup, 2014). Due to this, the researcher needs to state what he or she
believes constitutes knowledge, and explain how he or she will obtain, develop or extend that
knowledge. However, in order that knowledge becomes a scientific one, it must be tested
against the real-world. The following Sections describe the research methodological design and

how we execute it.

2.2  Study design

As reported by Creswell (2003), a researcher should make use of a framework to guide his or

her project research since the identification of the epistemological stance that underpins the
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researcher's philosophical stance, until the procedures for collecting and analyzing data.

According to Myers (1997), the relevant items that should be considered in the research project

are: (1) philosophical perspective, (2) methods, (3) techniques of data collection, and (4)

methods of analysis and interpretation of data; similarly to those proposed by Creswell (2003).
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Figure 2.1 — Research framework. Inspired on: (Adolph, 2013; Aramayo, 2013; Dorairaj, 2013; Lynham, 2000;

Adapted from: (Monasor, 2013); (Adolph, 2013); (Dorairaj, Noble and Allan, 2013)

Monasor, 2014)

(Theoretical
Sampling )

Using as reference the views of Myers (1997) and Creswell (2003), and inspired by some study

designs applied by researchers with whom we have had contact over time (personally or

through their work, in some cases: both), we have designed a research framework depicted in

Figure 2.1, which treats the relevant aspects to be considered by this study. Actually, we can

consider this research framework as a secondary contribution, for theory building research,

once we could not find a research framework that mixes qualitative and quantitative
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approaches for theory building, neither combines methods applied in this research, such as:
systematic review, qualitative meta-analysis methods, Dubin’s method, and Structured

Equation Modeling.

Our research can be depicted on two major phases: (1) the theory emergence; (2) the theory
assessment. Where, each phase comprises two stages. Follows a brief description of these

stages:

1. At the stage 1 we develop a Systematic Literature Review (Dyba and Dingsgyr, 2008a;
Kitchenham et al., 2007) to investigate the state of the art of agile governance domain,
establish the relevance of this work and frame this study, identifying the adequate
approach for the following stages of this research. At this stage Bibliometrics and
Scientometrics (Weingart, 2005) were important to establish the relevance of the
selected studies in the literature for the review process and also to help in the synthesis
procedures. As a result, we generated a set of findings that crystalize a representative
sampling from the phenomenon under study, which we called Body of Knowledge
(BOK). From this BOK emerged during the synthesis process, using qualitative meta-
analysis methods (Noblit and Hare, 1988), a new convergent meta-concept for agile
governance, a mapping of findings organized in four major thematic groups and 16
categories, as well as six meta-principles and some directions for research and practice.
These directions for research and practice not only confirmed the alleged importance of
this research, as well as gave us the guidance for the next steps of this work, allowing to
define the final study product and consolidating the study design to achieve the
research aims.

2. At stage 2 we carried out conceptual development of the theory, following the initial
four steps that comprise part one of Dubin’s methodology for theory building research
(Dubin, 1978). At that time, we identified and characterized the core-components of the
emerging conceptual theoretical framework: units (constructs), laws of interaction,
boundaries and system states. To complement data from stage 1, we add two new
theoretical sampling sources: (1) observation and interaction on professional groups
based on social networks, composed by researchers and practitioners in governance,
management and agile methods (Marcus, 1995; Murthy, 2008; Scott, 1994; Wolfe,
1997); and, (2) semi-structured interviews with representative agents from the

phenomena in study. In order to analyze and synthetize findings from those sampling,
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e.g., emerging relations between the categories already identified in the previous stage,
and the new categories and connections that can emerge during this stage, we adopted
some techniques from Grounded Theory described by (Corbin and Strauss, 1990;
Eisenhardt, 1989; Pandit, 1995) and qualitative meta-analysis methods described by
Noblit and Hare (1988), among other complementary approaches, such as (Barnett-Page
and Thomas, 2009; Britten et al., 2002; Stall-Meadows and Hyle, 2010).

3. In stage 3 we have conducted four remaining steps of the part two of Dubin’s
methodology in order to enable the theory's operationalization (Dubin, 1978),
producing: propositions, empirical indicators, and hypotheses that were tested to
confirm or refute theory’s plausibility. In consideration to perform the eighth and final
step of Dubin’s method, we have designed an empirical study to assess the theory
plausibility, by means of an Explanatory Survey (Groves et al., 2013). This survey was
carried out with representative agents of the agile governance phenomena, to test
hypotheses from eight theoretical scenarios, derived from emerging theory, as well as
assess other intrinsic properties, such as: generalization, causality, explanation, and
prediction. We have applied Structural Equation Modeling (SEM) and Confirmatory
Factor Analysis (CFA) (Hooper et al., 2008; Marbéco, 2014; Weston, 2006) to
operationalize the theory, and consequently the empirical study design.

4. Finally, in stage 4 we have conducted an Exploratory Literature Review
(Schuetzenmeister, 2010) to identify other theories in Information Systems (IS) area,
after the theory had emerged and stabilized, and pull in extant theory to compare and
contrast with the proposed theory (Glaser and Holton, 2007). Also, we did it to examine
what is similar, what is different, and why, in order to enhances the internal validity,
generalizability, and theoretical level of the theory building (Eisenhardt, 1989). At the
same time, (1) we have applied the Glaser’s criteria (Glaser, 1992) to evaluate the
theory’s credibility™, and (2) Angen’s approach (Angen, 2000) to conduct a validation
from the ethical and substantive® perspectives, as well as (3) we have assessed the

emerging theory under the criticism lens of Sutton and Staw (1995).

Based on the research framework depicted in Figure 2.1 we can also frame and classify the

study under some dimension, such as depicted in Table 2.1.

" Glaser (1992) suggests credibility of a Grounded Theory can be evaluated through four criteria: fit, work, relevance and modifiability.
2 A substantive approach to validation indicates researchers need to document the chain of interpretations in order for others to judge the
trustworthiness of the meanings arrived at in the end (Angen, 2000).
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Table 2.1 - Classification of Methodological approach. Source: Own elaboration.

Methodological Approach Description and References

Philosophical stance Pragmatic (Cherryholmes, 1992; Creswell, 2003; James, 1995)

Objective Exploratory (Creswell, 2012, 2003; Marconi and Lakatos, 2003)
Exploratory Literature Review (Schuetzenmeister, 2010); Systematic
Literature Review (Dyba and Dingsgyr, 2008a; Kitchenham et al., 2007);
Bibliometrics and Scientometrics (Weingart, 2005); Phenomenology
(Creswell, 2012); Dubin’s method for theory building research (Dubin, 1978,
1976; Lynham, 2002a); Grounded Theory (Corbin and Strauss, 1990;
Technical procedure Eisenhardt, 1989; Pandit, 1995); Meta-ethnographic and qualitative Meta-
analysis (Noblit and Hare, 1988); Structural Equation Modeling (SEM) and
Confirmatory Factor Analysis (CFA) (Hooper et al., 2008; Maroco, 2014;
Weston, 2006); Survey inquiry (Groves et al., 2013); Angen’s theory
assessment approach (Angen, 2000); and, Theory comparison (Eisenhardt,
1989; Glaser and Holton, 2007).

Nature of variables Mixed: Qualitative and Quantitative (Creswell, 2012, 2003)

Mixed: Inductive (Jebreen, 2012) and Hypothetical-deductive (Dubin, 1978;
Mardco, 2014)

Methods of procedure Comparative and Structuralist (Gauch Jr, 2003; Gower, 2002)

Method approach

This type of research can be classified as multi-method or mixed (Creswell, 2003; Freitas et al.,
2000) therefore applies in combination (1) systematic literature review, (2) observation on
professional groups based on social networks, and (3) semi-structured interviews with emphasis
on qualitative aspects; as well as (4) a cross-sectional research explanatory survey with

guantitative approach.

We will use the research framework depicted in Figure 2.1 to anchor every relevant
consideration about the methodological approach and related decision in the following
subsections. Whereas, we will describe briefly how each one of those approaches were
adopted by this work. In order to help the reader to understand the integration among each
stage of the research framework depicted in Figure 2.1, as well as the combined application of
every technique and method, we have elaborated the Figure 2.2 that depicts detailed version

of the research framework.
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2.2.1 Philosophical stance

Myers (1997) points out that any research (whether quantitative or qualitative) is based on
some underlying assumptions about what constitutes “valid” research and which research
methods are appropriate. In order to conduct and/or evaluate qualitative research, it is

therefore important to know what these (sometimes hidden) assumptions are.

Guba and Lincoln (1994) suggest four underlying "paradigms" for qualitative research:
positivism, post-positivism, critical theory, and constructivism. In turn, Chua (1986), followed by
Orlikowski and Baroudi (1991) as well as by Myers (1997), suggests three categories, based on
the underlying research epistemology: positivist, interpretive and critical. In addition, Creswell
(2003) presents four schools of thought about knowledge claims: post-positivism,

constructivism, advocacy participatory, and pragmatism.

Our position is that theories should be useful, and, whenever possible, practical and applicable
in essence! In keeping with Sjgberg et al. (2008) we adopt the view of the philosophical school
of pragmatism, considering both specific beliefs and methods of inquiry in general should be
judged primarily by their consequences, by their usefulness in achieving human goals.
According to this philosophical perspective, the meaning of an idea corresponds to the set of its

practical implications.

According to Creswell (2003), pragmatism derives from the work of the philosopher and
mathematician Charles Sanders Peirce; the philosopher and psychologist William James; the
philosopher, sociologist and psychologist George Herbert Mead; and the philosopher,
psychologist, and educational reformer John Dewey, at the “The Metaphysical Club”, US in the
1870s (Cherryholmes, 1992). In fact, James (1995) argues that theories are instruments, not
answers to enigmas, because answers allow us to rest quiet while instruments are useful only
when used for practical purposes. At the same time, James (1995) argues that a theory can only
be proven by evidence their practical effects, thus having similarities with empiricism. Despite
pragmatism has received some criticism, even from (Russell, 1992), because according to him, it
is usually more difficult to find out whether a belief is useful to find out whether it is true.

Dewey countered criticism by arguing that the goal of pragmatism is not to reach a final goal
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super sanctified. Rather, the goal is just to take consideration of what is best for humanity,

reflecting on the changes needed to adapt to the dynamic context of our societies (Waal, 2007).

As stated in Creswell (2003) and supported by Cherryholmes (1992), pragmatism provides a

basis for the following knowledge claims:

1. Pragmatism is not committed to any one system of philosophy and reality. This applies
to mixed methods research in those assumptions when they engage in their research.

2. Individual researchers have a freedom of choice. They are "free" to choose the
methods, techniques, and procedures of research that best meet their needs and
purposes.

3. Pragmatists do not see the world as an absolute unity. In a similar way, mixed methods
researchers look to many approaches to collecting and analyzing data rather than
subscribing to only one way (e.g. quantitative or qualitative).

4. Truth is what works at the time: it is not based in a strict dualism between the mind
and reality completely independent of the mind. Thus, in mixed methods research,
investigators use both quantitative and qualitative data because they work to provide
the best understanding of a research problem.

5. Pragmatist researchers look to the "what" and "how" to research based on its
intended consequences - where they want to go with it. Mixed methods researchers
need to establish a purpose for their "mixing," a rational for the reasons why
guantitative and qualitative data need to be mixed in the first place.

6. Pragmatists agree that research always occurs in social, historical, political, and other
contexts. In this way, mixed methods studies may include a postmodern turn, a
theoretical lens that is reflexive of social justice and political aims.

7. Pragmatists believe that we need to stop asking questions about reality and the laws

of nature: "they would simply like to change the subject".

We can still say that the agile and lean philosophies have close relationship with the pragmatic
philosophical perspective, based on nature of its objective approach and their focus on action to
reach the useful and rapid results. Thus, for the mixed methods researcher, pragmatism opens
the door to multiple methods, different worldviews, and different assumptions, as well as to

different forms of data collection and analysis in the mixed methods study.
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2.2.1.1 Personal reflections: beliefs and motivations

Conforming to Creswell (2007), the researcher's philosophical informed view about reality
(what knowledge is, and ways to gain knowledge) is a guiding perspective about the nature of
change and human behavior and thus is the very foundation for research. Indeed, the
researcher, and his or her audience, needs to be aware of his values in the form of the
experiences. This section seeks to explicit, in short, the researcher's personal beliefs and
motivations, in order to create a clear picture to the interpretation of the research results, in
consideration of reduce biases, and reactions to the data that may shape his interpretation of
the data. This is a good practice for scientific research, and it has special recommendation for

theory building research, as highlighted by Adolph (2013).

Without going into an autobiography, | can be described as an experienced software developer,
systems analyst, project manager, IT manager and IT consultant who has participated in the
design and management of large software projects, organizational consulting projects, IT
infrastructure projects since starting in the industry in 1995, sometimes participating as
entrepreneur, public agent (working for government), at other times as freelancer. These
projects included the development of software for transport and logistic, health care, e-
business, education, and scientific tools; beneficing customers and citizens in Brazil, Europe and

Africa.

Several of my personal friends are members or sympathizers of the agile and lean practices. |
have a very strong belief that social dynamics are the dominant determinant of team
productivity. | consider myself to be a practitioner more than an academic, and part of my
motivation to conduct this research is that | personally believe that there is a significant gap
between the IT governance research agenda and the practice of governance in industry and

government.

At this point of our rationale, it is important to contextualize that we have been working on this
domain at least in the past seven years. In 2009, | have proposed as a result of my master
degree dissertation, an agile framework called MAnGve, as an alternative to implement and
improve governance processes and service management on an agile lifecycle (Luna, 2009). In

addition, we had opportunity to apply the MAnGve in the context of the Brazilian government,
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reaching good results rapidly and consistently (after only two tides™, along eight months): the
involved team had been capable to implemented three governance processes and one service
management function. At the same time, the team evolved from an operation based on
"firefighting" to a maturity stage, where they are able to express their initiatives in terms of

service management.

Throughout this period, since publishing of the MAnGve until nowadays, we had also
opportunity to interact with scholars and practitioners interested in agile governance research
and practice, as well as, in 2011, we have publish a book about agile governance (Luna, 2011a).
However, altogether we realized that the agile governance phenomena still remained

unexplored in depth.

As a consequence, in order to address this scientific open agenda, we have organized (and
leading) a Research Cell focused on Agile Governance (AGC) from Project Research Group™
(GP2) at Federal University of Pernambuco (UFPE). GP2 is comprised by researchers and
students from Graduate Program of the Computer Centre (Cln) at UFPE, and coordinated by
Prof. Dr. Hermano Perrelli de Moura. Moreover, we have proposed an inquiry agenda,
organized according to the research framework view depicted in Figure 2.3, for the

development of two PhD theses, and a MSc dissertation in agile governance theme, in order to

establish a solid foundation for future research about this topic.

Marcello Humberto
Pedrosa, MSc Rocha, PhD*
(MDIGA) (IMCubo)

Alexandre Luna, PhD*
(Agile Governance Theory)

Figure 2.3 — Agile Governance Cell research framework. Legend: [*PhD candidates]. Source: (Luna, 2014).

As a consequence, over the last two years we have conducted a systematic review (as depicted

in stage 1 of the Figure 2.1), which results will be described in the Chapter 3, to investigate the

13 Complete lifecycle of the framework, timebox (Luna, 2011a).
* GP2 website: http://gp2.cin.ufpe.br/
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state of the art of this domain and providing innovative knowledge for development of these

researches depicted in Figure 2.3.

In this meantime, | had opportunity to develop a PhD Sandwich year period, under the
supervision of Prof. Dr. Philippe Kruchten at Department of Electrical and Computer
Engineering (ECE), The University of British Columbia (UBC), Vancouver, Canada. Hence, during
that period | had opportunity to expand my own vision and awareness about the topic under
study: (1) interacting with many scholars and practitioners, (2) attending some international
conferences, and (3) “building some bridges”, i.e., establishing affective and intellectual bonds,

around the world.

As a consequence of these experiences, a set of knowledge intuitions, discoveries and insights
about this topic were accumulated, condensed and crystallized by means of an inductive
approach (Jebreen, 2012), supported by procedures comparative and structuralist (Gauch Jr,
2003). Even because, a doctorate process is as much about the formation of a researcher, as
well as the production of significant and original contributions to the related field of study. In
other words, the transformations undergone by the researcher during this process are as

relevant as the results of the work done.

If on one hand, these previous experiences condensed on the own personality, experience, and
character of the researcher can be seen as an important component of the research process, as
well as they should be made an explicit part of the analysis (Strauss and Corbin, 1998). On the
other hand, this approach must be adopted carefully on these preexistent concepts to do not
“violate the notion of theoretical emergence”, avoiding that preconceived notions of what is
likely to be observed in the phenomena in study, which may reflect on what will "be seen"

about the intended categories and overlooked more emergent ones (Suddaby, 2006).

At the same time, the balanced and rationalized combination (1) of the reported experiences,
and (2) of the cited methodological warnings, were the guiding thread of the research
approach. This approach has directed the way on how: (i) we have looked at the data; (ii) we
have identified and analyzed the findings; and, (iii) we have synthesized the contributions.
Indeed, the personal reflections about researcher beliefs and motivations become fairly

relevant feature in the process that led to the completion of this research.
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2.2.2 Methods overview

Qualitative research is an inquiry method whose aim is to attain an in-depth understanding of
human behavior and the reasons that govern such behavior (Denzin and Lincoln, 2005). It
allows researchers to examine certain phenomena, develop insights, and report those insights.
It involves discovering and understanding causes within a context. In qualitative research, the
phenomena can be interpreted in a variety of ways, as it entails an interpretative evaluation

(Creswell, 2007).

Quantitative research is an inquiry method that is concerned with quantifying a relationship or
comparing two or more groups with the aim of attaining an in-depth understanding of human
behavior and the reasons that govern such behavior (Lynham, 2002a). Quantitative data is
usually collected using controlled experiments, and is typically represented by numbers,
depending on the application of the measurements, thus allowing comparisons to be made and
statistical analysis to be carried out (Creswell, 2003; Mar6co, 2014). Data collection in
guantitative research can be conducted in many different ways (in which numeric data can be
accessed), including case studies or surveys, and uses induction and deduction to search for

aggregate patterns in empirical observations (Mark and Caputi Peter, 2001).

Mixed methods combine qualitative and quantitative research approach elements (e.g., the
use of qualitative and quantitative viewpoints, data collection, analysis, inference techniques)
for the broad purposes of breadth and depth of understanding and corroboration. If on one
hand, one of the major advantages of using mixed methods research is that it allows
researchers to view problems from multiple perspectives, thus enhancing and enriching the
meaning of a singular perspective Creswell (2003). On the other hand, one of the common
challenges when using mixed methods involves reaching agreements as to the research process
in which mixing can occur. This also lead to the difficulty of defining effective strategies for
integration at different stages of the research (Johnson et al., 2007). In order to overcome this
challenge, we have developed the research framework depicted in Figure 2.1, as well as its
detailed version portrayed in Figure 2.2, as an attempt to define a successful integration design

between these two approaches.

In consonance with our philosophical pragmatic stance (Cherryholmes, 1992; Creswell, 2003),

as well as the current state of theory and research in the agile governance domain, the design
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of our research demands for an exploratory studies that have to be interpreted for meaning

(Edmondson and McManus, 2007). This is also coherent with the finality of propose a

theoretical approach.

Table 2.2 — Methods or techniques, purpose and references. Source: Own elaboration.

Method or Technique

Purpose

Reference

Systematic literature review (SLR)

At stage 1, to investigate the state of the art of
agile governance domain, establish the relevance
of this work and frame this study, identifying the
adequate approach for the following stages of
this research. Also, to confirm the estimated
importance of this research, allowing to define
the final study product and to consolidate the
study design to achieve the research aims.

(Dyba and Dingsayr,
2008a; Kitchenham et
al., 2007)

Qualitative meta-analysis methods

At stage 1 and 2, to synthesize the data extracted
from the studies, even whether: Body of
Knowledge (BOK) derived from SLR, Observation

(Barnett-Page and
Thomas, 2009; Britten
et al., 2002; Noblit and

on professional groups based on Social Networks, | Hare, 1988;  Stall-
and Semi-structured interviews. Meadows and Hyle,
2010)
Some techniques from Grounded | At stage 1 and 2, to collect, analyze and | (Corbin and Strauss,
Theory (GT): synthesize the data extracted from the different | 2008, 1990;
sources, of which we mention: Theoretical | Eisenhardt, 1989;
sampling; Coding and categorization of data | Pandit, 1995)
(open, selective, intermediate, axial, advanced
and theoretical coding); Constant Comparative
Analysis (CCA); Theoretical Sensitivity; Writing
memos; Theoretical integration.
Dubin’s methodology for theory | At stage 2 and 3, to shape, to structure, and to | (Dubin, 1978, 1976;

building research

establish appearance (aesthetics), as well as to
condense the substance distilled from stages 1
and 2 (data collection and analysis), which might
be considered as the essence (raw material), into
an emerging theory, by means of a quantitative
theory-building methodology.

Lynham, 2002a)

Structural Equation Modeling (SEM)

At stage 3, to test the hypotheses of the models

(Hooper et al., 2008;

and Confirmatory Factor Analysis | derived from theoretical scenarios depicted by | Maroco, 2014;

(CFA) the emerging theory (the assumptions of the | Weston, 2006)
constructs and their behavior, including: their
relations and mediation) derived from emerging
theory, crystallized at stage 2 and stage 3.

Exploratory Literature Review At stage 4, to identify other theories in | (Randolph, 2009;
Information Systems area, after the theory had | Schuetzenmeister,
emerged and stabilized. 2010)

Theory comparison At stage 4, to pull in extant theory to compare | (Angen, 2000;
and contrast with the proposed theory, also to | Eisenhardt, 1989;
examine what is similar, what is different, and | Glaser and Holton,

why, in order to enhances the internal validity,
generalizability, and theoretical level of the
theory building.

2007)

Considering the factors and concerns we have just exposed, we decided to apply a mix of

methods depicted in Figure 2.1, including approaches compounded with other methods,

techniques and procedures to complement and reduce the likelihood of bias of this study.
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Therefore, at the stages 1, 2 and 4 of the research framework depicted in Figure 2.1, the
approach is predominantly qualitative. On the other hand, after the theory emerge it is
necessary developing and implementing a plan of research to test and thereby confirm the
trustworthiness of the theory, or at least its plausibility. Hence, at the stage 3 of the research

framework the approach is mostly quantitative.

However, when using mixed methods, researchers need to establish a purpose for their
"mixing," a rational for the reasons why quantitative and qualitative data need to be mixed in

the first place. We did this as depicted in the Table 2.2.

The following subsections will describe briefly each method, procedure and technique, as well

as other related issues to the methodological approach employed in this work.

2.2.3 Tools overview

In different stages of this research, we have used distinct tools for specific purposes. Table 2.3

depicts the main tools used during this research.

Table 2.3 — Tools, purpose and references. Source: Own Elaboration.

Tool Purpose Reference
ATLAS.ti For qualitative data analysis (ATLAS.ti, 2015)
Bizagi Modeler For Business Process Modeling http://www.bizagi.com/
CMap Tools For concept maps, ontologies and | http://cmap.ihmc.us/
diagrams elaboration
Express Scribe | Forinterview audio transcription http://www.nch.com.au/scribe/
Transcription Software
IBM® SPSS® Amos 20.0 For Structural Equation Modeling (SEM) | (Arbuckle, 2011; Blunch, 2012; Maroco,

and Confirmatory Factor Analysis (CFA)

2014)

IBM® SPSS® Statistics 20.0

For quantitative data analysis, including
Exploratory Factor Analysis (EFA)

(Blunch, 2012; Griffith, 2010; IBM, 2015)

IPligence Bulk IP address location, for Survey | http://www.ipligence.com/iplocation#r
respondent location esults

Mendeley For reference, citations and bibliography | http://www.mendeley.com
management

MS-Access For data storage and development of
some software applications in order to | http://office.microsoft.com
help data manipulation

MS-Excel For quantitative data analysis http://office.microsoft.com

MS-PowerPoint

For elaboration of diagrams, figures and
presentations

http://office.microsoft.com

MS-Visio Draw For diagrams and figures elaboration http://office.microsoft.com
MS-Word For thesis elaboration and editing http://office.microsoft.com
StarUML For UML diagrams elaboration http://staruml.io/
SurveyMonkey For collect data to Explanatory Survey http://www.surveymonkey.net
XMind For mind maps, diagrams and figures | https://www.xmind.net/
elaboration
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2.3 Theoretical perspective

This section presents underlying ideas relevant to theory to preface the subsequent discussion
of theory in Information Systems. It is necessary to express these ideas to show the underlying
philosophical positions on which the thesis relies. The approach adopted is to give an outline of
the perspectives considered and to highlight those differences in thought that are intimately
connected with different approaches to theory, as well as some important commonalities. In

turn, we will discuss about the nature of the main product of this work: a theory.

Indeed, differences in views of theory depend to some degree on philosophical and disciplinary
orientations, yet there are also commonalities. This thesis draws upon writings from the
philosophy of the applied sciences, the social sciences, from the pragmatism tradition, and
from the sciences of the artificial, all of which are relevant to Information Systems (Gregor,

2009).

In general, philosophers of science writing in the tradition of the physical or natural sciences are
likely to see theory as providing explanations and predictions and as being testable. For
example, Popper (2005) held that theorizing, in part, involves the specification of universal
statements in a form that enables them to be tested against observations of what occurs in the

real world. Popper described theory as follows (p. 37):

“Scientific theories are universal statements. Like all linguistic representations they are
systems of signs or symbols. Theories are nets cast to catch what we call ‘the world’; to
rationalize, to explain and to master it. We endeavor to make the mesh even finer and

finer.”

According to Gregor (2006), apart from this qualification, none of the theory types necessitate a
specific ontological or epistemological position (for example, an pragmatism stance, or naive

realism, or value-free enquiry, or quantitative methods).

In a similar vein, it has been argued in other disciplines that different approaches to theory
should be recognized and combined. In the field of management, DiMaggio (1995) suggests
that many of the best theories are hybrids, combining the best qualities of covering-law,

enlightenment, and process approaches.
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It is important to highlight that in social and behavioral sciences, with which Empirical Software
Engineering shares many methodological issues, deeming a theory as false based on its

predictions, is rarely feasible (Weick, 1989).

2.3.1 What is a theory?

In fact, the dictionary definitions depict that the word theory can take on many meanings,
including “a mental view” or “contemplation,” a “conception or mental scheme of something to
be done, or the method of doing it; a systematic statement of rules or principles to be
followed,” a “system of ideas or statements held as an explanation or account of a group of
facts or phenomena; a hypothesis that has been confirmed or established by observation or
experiment, and is propounded or accepted as accounting for the known facts; statements of
what are held to be the general laws, principles, or causes of something known or observed,” a

“mere hypothesis, speculation, conjecture” (OED, 2013).

Hence, the word theory will be used here rather broadly to encompass what might be termed
elsewhere conjectures, models, frameworks, or body of knowledge. Knowledge in this

paradigm takes on a different perspective.

“Knowledge consists of those constructions about which there is a relative consensus (or
at least some movement towards consensus) among those competent (and in the case of
more arcane material, trusted) to interpret the substance of the construction. Multiple
‘knowledges’ can coexist when equally competent (or trusted) interpreters disagree.”

(Guba and Lincoln, 1994) p. 113.

For this reason, the word knowledge when used in this thesis does not refer to knowledge of

specific events or objects, but means body of knowledge, or theoretical knowledge.

In turn, Nagel (1979) distinguishes theories from experimental laws, believing that theories are

more comprehensive, whereas an experimental law can be a single statement.

“A theory is a system of interrelated statements, possibly containing abstract theoretical
terms that cannot be translated into empirical measures. The theory might also include
statements about causality, with varying concepts of causality, including teleological

causation, so that the theory provides causal explanations”.
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According to Gregor (2006), apart from explanations, theories can also aim at predictions,
which allow the theory both to be tested and to be used to guide action. Prediction goes hand

in hand with testing.

Dubin (1978) refers to two specific situations as the precision paradox and the power paradox
respectively: (1) that is, it is possible to achieve precise predictions without necessarily having
understanding of the reasons why outcomes occur; (2) moreover, it is possible to have models
that are powerful in contributing to understand processes without providing, at the same time,

precision in prediction.

In fact, the distinction between the goals of explanation and prediction is central to the
differentiation among types of theory. A theory is an artifact in that it is something that would

not exist in the real world without human intervention.

2.3.2 Theory in Information System (IS)

According to Gregor (2006) and Sjgberg et al. (2008), an argument is made that an appropriate
taxonomy for IS depends on classifying theories with respect to the degree and manner in
which they address four central goals of theory: analysis, explanation, prediction and

prescription.

1. Analysis and description: The theory provides a description of the phenomena of
interest, analysis of relationships among those constructs, the degree of generalizability
in constructs and relationships and the boundaries within which relationships, and
observations hold.

2. Explanation: The theory provides an explanation of how, why, and when things
happened, relying on varying views of causality and methods for argumentation. This
explanation will usually be intended to promote greater understanding or insights by
others into the phenomena of interest.

3. Prediction: The theory states what will happen in the future if certain preconditions
hold. The degree of certainty in the prediction is expected to be only approximate or
probabilistic in IS.

4. Prescription: A special case of prediction exists where the theory provides a description

of the method or structure or both for the construction of an artifact (similar to a
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recipe). The provision of the recipe implies that the recipe, if acted upon, will cause an

artifact of a certain type to come into being.

In addition, five different types of IS theory distinguished by (Gregor, 2009, 2006; Sjpberg et al.,
2008) are labeled: (1) theory for analyzing, (2) theory for explaining, (3) theory for predicting,
(4) theory for explaining and predicting (EP theory), and (5) theory for design and action.

I.  Analysis: Says what is. The theory does not extend beyond analysis and description. No
causal relationships among phenomena are specified and no predictions are made.
Including taxonomies, classifications and ontologies in consonance with (Gruber, 1993).

II.  Explanation: Says what is, how, why, when, and where. The theory provides
explanations but does not aim to predict with any precision. There are no testable
propositions.

lll.  Prediction: Says what is and what will be. The theory provides predictions and has
testable propositions but does not have well-developed justificatory causal
explanations.

V. Explanation and prediction (EP): Says what is, how, why, when, where, and what will
be. Provides predictions and it has both testable propositions and causal explanations.

V. Design and action: Says how to do something. The theory gives explicit prescriptions

(e.g., methods, techniques, principles of form and function) for constructing an artifact.

2.3.3 What kind of Theory?

According to Gregor (2006), the Theory for Analyzing or Analytic Theory is the most basic type
of theory and necessary for the development of all of the other types of theory. Clear definition
of constructs is needed in all theory formulation. In fact, Gregor (2006) suggests that certainly,
the components of Theory for Analyzing or Analytic Theory are necessary before theory of
other types can be expressed clearly. Analytic theories analyze “what is” as opposed to
explaining causality or attempting predictive generalizations. These theories are the most basic
type of theory. They describe or classify specific dimensions or characteristics of individuals,
groups, situations, or events by summarizing the commonalities found in discrete observations.

They state “what is.”
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Moreover, as cited in Gregor (2006), Fawcett and Downs (1986) advocate that “descriptive
theories are needed when nothing or very little is known about the phenomenon in question”,
that is coherent with the current state of theory and research on agile governance, which is
evidently nascent (Edmondson and McManus, 2007). However, what constitutes a contribution
to knowledge with theory of this type? In fact, as pointed out by Miles and Huberman (1994)
theory that describes and analyses is valuable, when little is known about some phenomena, in
consonance with Fawcett and Downs (1986). Any evidence gathered would be expected to

have credibility. Descriptions presented should correspond as far as possible to “what is”.

Grounded Theory (GT) has arisen as one of the best-known method to produce theories
(Glaser, 2002). Gregor (2006) highlights that some examples of Grounded Theory can also be
examples of type | theory (theory for analysis), where the Grounded Theory method gives rise
to a description of categories of interest. In addition, Suddaby (2006) points out that where
researchers have an interesting phenomenon without explanation and from which they seek to
“discover theory from data” is the context when Grounded Theory is most appropriate. The
exact situation experienced by this study. Indeed, this approach has been widely employed for

the development of recent theories in IS, such as: (Adolph et al., 2012), (Dorairaj et al., 2011).

Considering the wide and multidisciplinary nature of this domain pointed out by our systematic
review (developed at stage 1 of the research framework depicted in Figure 2.1), we believe that
a theory for analysis and description (Gregor, 2006), should be a legitimate classification for the
emerging theory from this work, which can be used to describe what agile governance is, as
well as help to interpret and understand how agile and governance capabilities can be applied

in order to achieve business agility.

2.3.4 Considerations about theory development

In keeping with Gregor (2009), theorizing relies upon the methods judged suitable for
knowledge development. Scientific theory is often equated with the use of scientific methods,
adopted to obtain it. In very general terms, science is supposed to employ methods that

compare “hypotheses with experiments and observation to weed out the wheat from the chaff”.

This vision is grounded on “hypothetico-deductive method” (H-D), one of the most generally

accepted view of the scientific process. As reported by Gregor (2009), current forms of the
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hypothetico-deductive method owe much to the logician Charles Pierce in the 19th century,
who combined the H-D method with symbolic logic and recognized three primary modes of

reasoning that are at play in scientific enquiry: abductive, deductive and inductive reasoning

There are also differing views of theory building in other areas of the human and applied
sciences. Merton (1967) writing about sociological theory, advocated the development of
theory on an adequate base of “antecedent empirical enquiry”. Bourgeois (1979) provides a
description whereby theory of the middle range is generated in a non-linear process with seven

steps including theory generation by induction from an empirical base.

According to Weick (1989), the process of theory construction in organizational studies is
portrayed as imagination disciplined by evolutionary processes analogous to artificial selection.
He argues that interest is a substitute for validation during theory construction, middle range
theories™ are a necessity if the process is to be kept manageable, and representations such as
metaphors are inevitable, given the complexity of the subject matter. In other words, he saw

theory construction as “disciplined imagination”.

In order to avoid methodological weaknesses that can jeopardize the theory building, we have
proposed a multi-method research (Creswell, 2003; Freitas et al., 2000), to build a middle range
theory for analysis and description of the agile governance phenomena. We have integrated
both qualitative and quantitative approaches in a set of studies, through the research
framework depicted in Figure 2.1, in which the procedures will be described in the following

Sections.

2.4 Data Collection

2.4.1 Systematic Literature Review: a collaborative approach (SLR-AG)

The work developed on this systematic review adopted as a methodological reference a
combination from the following approaches: (Dyba and Dingsgyr, 2008b; Dyba et al., 2007;
Kitchenham et al., 2010, 2007). This Section describes the resulting approach. A systematic

review process comprises three phases: (1) planning the review, (2) conducting the review, and

Y Middle range theory is a theory with limited scope, that explains a specific set of phenomena, as opposed to a
grand theory that seeks to explain phenomena at a societal level (Merton, 1967).
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(3) reporting the review. The Figure 2.4 depicts the entire Systematic Review Process adopted

in this research.
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Figure 2.4 — Systematic Review overview process. Source: (Luna et al., 2014c).

The major activity in planning the review is designing a review protocol. A research protocol for
the systematic review was developed by complying the guidelines, policies and procedures of
the Kitchenham’s Guidelines (Kitchenham et al., 2007) and complemented by the Dyba’s
approach (Dyba and Dingsgyr, 2008b), as well as by the consultation with specialists on the
topic and methods. Succinctly, our protocol establishes: i) the research questions; ii) search
strategy; iii) inclusion, exclusion and quality criteria; iv) data extraction; and, v) methods of
synthesis. The protocol is available in full version at the URL of the following reference (Luna et

al., 2014c).

As mentioned in Section 2.2.1.1 this systematic review was organized in order to prepare an
overview of the topic area in which we are working, providing evidences for consolidate and
extend the initial results, as well as providing innovative knowledge for the development of PhD
theses and MSc dissertations in agile governance theme, and also establish a solid foundation

for future research about the topic.
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In order to enabling this purpose in a coordinated manner we established the main research
guestion as a broad inquiry in consideration of the goal of provide an overview of a research
area, and identify the quantity and type of research and results available within it. This main
research question directed the team efforts to understand the amplitude and the relationships
among the many contexts where the agile governance phenomena manifest themselves. In
complement, we derived from the main question a set of specific questions addressing
particular aspects that are of interest for each graduate research from the research cell. The

Figure 2.5 depicts those relationships.
The main research question that motivates this study is:
RQ1. What is the state of the art of Agile Governance in the world?

In other words: How has behaved the domain of agile governance in the world? In which
domains the agile governance phenomena manifest themselves? What are the works and
initiatives in this domain? We are also interested to know how this domain is applied in the

organizations and how this impacts people's lives and businesses.

Main research question

Figure 2.5 — Relationship among Research Questions. Source: (Luna et al., 2014c).

In order to answer the previous main question, as well as to map evidences that will help team
members to investigate specific aspects of the agile governance phenomena, which are
relevant to their own graduate researches, the following specific research questions were
defined, as follows:

RQ2. How the domain of agile governance has been evolved?

RQ3. Which are the concepts, practices, principles and values on this domain?

RQ4. Who are the authors and publication channels that have published about this theme?
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RQ5. How agile governance is applied in the organizations and which are the perspectives?
RQ6. How agile governance has impacted people's lives and organizations' business?
RQ7. Which are the benefits and motivations for adopting agile governance?

RQ8. Which are the problems, challenges and critical success factors faced on the adoption
of agile governance?

RQY9. Which are the support mechanisms applied for the implementation of agile
governance?

RQ10. Which are the support mechanisms for assessing the capability, maturity or evolution
stage of organizations regarding agile governance?

RQ11. Which are the mechanisms for auditing the processes of organizations regarding agile
governance?

RQ12. Which are the indicators and metrics applied for monitoring the progress of agile
governance?

RQ13. Which are the initiatives of agile governance implemented in multi-organizational
environments?

RQ14. Which are the management models, frameworks or architectures used in the
organizations under the context of agile governance?

Thus, the combined effort of the research team would be contributing to the overview of the
research area (common interest), while everyone was contributing to identify, evaluate and
interpret available relevant evidence related to particular interest of each graduate research.
This symbiotic working configuration brought inspiration, motivation and sense of teamwork,

generating excellent results in sharing learned lessons and mutual cooperation.

In other words, the research team carried out a mapping of the state of art of agile governance,
while perform the extraction and codification for specific aspects related with the phenomena
in study. Those specific aspects were represented by the constructs of each specific research
guestion. Accordingly, while the search strategy, citation management, retrieval, inclusion
decisions, quality assessment, data extraction and data codification was performed by the
research team, the synthesis of findings was carried out in each specific research question by

those researcher interested in each issue.

In fact, the systematic method was carried out jointly until the stage 4 of Figure 2.6, getting the
synthesis of findings (stage 5) to be conducted for each question by the researcher who had
specific interest on every question related with his or her graduate research. Regardless, many
times the more experienced researchers helped the less experienced ones at the stage 5 for

specific research questions, also.
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Figure 2.6 — Systematic Review detailed process. Source: (Luna et al., 2014b).
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Stage 5

Due this systematic review evaluates, synthesizes, and presents concrete evidences on agile
governance to date, and give an overview of topics researched, characterizing what is agile

governance (see Sections 3.7.2 and 3.7.10).

In short, our systematic review (Luna et al., 2014b) has investigated how the domain of agile
governance has evolved, as well as it derived implications for research and practice. The review
scope has covered up to and including 2013. Our search strategy identified 1992 studies in 10
databases, of which 167 had the potential to answer our research questions. We organized the
studies into four major groups: software engineering, enterprise, manufacturing and
multidisciplinary; classifying them into 16 emerging categories. As a result, the review provides
a convergent definition for agile governance, six meta-principles, and a map of findings
organized by topic and classified by relevance and convergence. The found evidence lead us to
believe that agile governance is a relatively new, wide and multidisciplinary area focused on
organizational performance and competitiveness that needs to be more intensively studied.
Also, we have made improvements and additions to the methodological approach for

systematic reviews and qualitative studies.

Detailed information about the procedure adopted by this review, such as: i) the research
guestions; ii) search strategy; iii) inclusion, exclusion and quality criteria; iv) data extraction;

and, v) methods of synthesis; is available in the review overview at the APPENDIX I.
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Specific details about the review, methodological approach employed and its findings are
organized in specific appendices, as follows: APPENDIX 1.1 -SLR: Sistematic Literature Review
Protocol, APPENDIX 1.2 -SLR: Studies Included, APPENDIX 1.3 -SLR: Quality Assessment Form,
APPENDIX 1.4 -SLR: Data Extraction Form, APPENDIX 1.5 -SLR: Overview of the Studies,
APPENDIX 1.6 -SLR: Overview of Quality Assessment, APPENDIX 1.7 -SLR: Studies: Contributions,
Focus, Sampling and Geography (Q1), APPENDIX 1.8 -SLR: Emerging Categories, Studies and
Constructs (Q1), APPENDIX Il -SLR: Emerging findings.

2.4.2 Observing Professional Groups based on Social Networks (SNME)

Based on the findings of the our systematic review, and starting to have a better understanding
about the nature of the agile governance phenomena, we have selected professional groups
based on social networks, related to the multidisciplinarity and amplitude of the phenomena
under study. Those groups were also based on LinkedIn'®, i.e., the world's largest professional

network with 300 million members in over 200 countries and territories around the globe.
The selection criteria adopted to select these professional groups were:

I.  Adherence: if the group has relationship with the phenomena under study.

II.  Focus: if the group has focus on industry or scientific issues related those phenomena.

lll.  Composition: if the group is comprised by scholars and practitioners with experience on

governance and/or agile methods.

Many other details related to this study is depicted in the short version of the protocol available
at APPENDIX Ill.1. We have started analyzing 37 groups, and gradually based on assessment of
those criteria against the groups behavior, we have discarded some of them and carrying out
the observation and interaction with 12 professional groups. These groups are depicted in

Table 11l.2 at APPENDIX IIl.

Our approach was organized on two stages: (1) passive stage: when we just observe members
and their interactions, looking for posts and discussions related to the topic under study; (2)

active stage: when we become provocative, creating discussion topics related to the

16 \Website: https://www.linkedin.com
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phenomena and interacting with group members. Figure Ill.1 and Figure 11l.2 at APPENDIX Il

depict, respectively, a sample of data collection for each of these stages.

In fact, change from one stage to another in each group was due to the theoretical saturation.
In other words, when we realize that, after a waiting time (two or three weeks), "anything new"
was happening related to the issues that we had the interest of observe, we passed the active

stage of observation.

We have gathered the discussions generating a PDF file (for every topic), at the end of the
discussion (when the topic was "cold"). Further, we have added those files to the repository of

our research, on ATLAS.ti for subsequent qualitative analysis, as described in Section 2.5.

From those 12 groups the most active ones were: NGO03, NG06, NGO7 and NGO08. The
observation and interaction processes on those groups were not concentrated or intensified in

a specific time period, but it has happened piecemeal over the years of 2013 and 2014.

Ou approach as inspired on the meta-ethnographic and qualitative meta-analysis methods
proposed by Noblit and Hare (1988). After the theoretical saturation, we have identified and
extracted 190 quotes directly related to core layer of the nomological network (see Section

4.3.1.1.2) concerning to theory construct validity, from a total of 397 extracted quotes.

2.4.3 Semi-structured interviews (SSI)

In addition to initiating the observations of Professional Groups based on Social Networks, we
also conducted a serie of semi-structured interviews with representative agents from agile
governance phenomena based on the same sample profile (see APPENDIX IV.1 or Table 5.4)

defined to the Survey detailed on Chapter 5.

The purpose of these interviews was to discuss some relevant aspects related to agile
governance phenomena, using a semi-structured script derived from the findings already
achieved. We were specifically interested in understanding the factors that influence
individuals, team performance and how it is perceived by the organizational context and its

interactions with the external environment.

In order to reach this aim, we have invited 15 subjects among scholars and practitioners that

match with the subject profile depicted in Table 5.4. As a consequence, we carried out ten
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semi-structured interviews. Table 2.4 lists the profile of the individuals who participated in the

study interviews. Further detail about sample characterization is available in APPENDIX IV.2.

Table 2.4 — Interview Subject Description. Source: Own elaboration.

: . Chaos
Subject | Main Job Position mee?s'onal Education Organizational & Duration
experience context Order
Multi-
IToO1 | CEO More than 20 years | Graduated oL 4 01:20
organizational
ITO2 | Professor From 6 to 10 years | MSc Enterprise 9 01:15
ITO3 Professor From 6 to 10 years | MSc Project 7 01:04
ITO4 Project Manager | From 11 to 15 years | MSc Teamwork 6 01:25
ITO5 | CEO From 16 to 20 years | PhD Project 5 01:57
ITO6 | Consultant From 16 to 20 years | PhD MuIt|-. . 4 01:34
organizational
ITO7 | Public Agent From 11 to 15 years | MSc Teamwork 5 01:10
ITO8 Consultant From 16 to 20 years | MSc MuIt|-. . 4 01:39
organizational
ITOS | CEO More than 20 years | PhD Project 6 01:15
ITI0 | CEO More than 20 years | MBA Enterprise 6 01:32

All interviews, started with the questions, “What do you understand for agility?” followed by
“What do you understand for governance?”, and “Does agile governance make sense for you?”,
as well as “How it is part of your life?”. Subsequent interview questions were guided by the
subjects’ answers to this question. We also, contextualize each interview by “organizational

context” and a “self assessment about a scale from chaos to order” for this context.

APPENDIX IV.1 depicts the interview protocol. On average, we spent approximately one hour
formally interviewing each subject. Interviews were digitally recorded and then transcribed. We
have hired a professional service for transcript the audio from interviews. The interviews
transcripts were added to the repository of our research, on ATLAS.ti for subsequent qualitative
analysis, as described in Section 2.5. APPENDIX IV.3 is a sample of a coded interview transcript,
in order to illustrate the procedure. After each interview we spent, approximately, more 2.5

hours for each recorded audio hour, analyzing data gathered, before start the data analysis.

The interviews were not concentrated or intensified in a specific time period, but they have

happened piecemeal over October, 2014 and December, 2014.

Ou approach as inspired on the semi-structured interview methods proposed by (Barriball and
While, 1994; Canada Government, 2014; Hove and Anda, 2005; Turney, 2009). After the

theoretical saturation, we have identified and extracted 497 quotes directly related to core
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layer of the nomological network (see Section 4.3.1.1.2) concerning to theory construct validity,

from a total of 1099 extracted quotes during this process.

2.4.4 Explanatory Survey (ES)

The procedures adopted to carry out the Explanatory Survey at the Stage 3 of the research

framework are detailed in Section 5.2.

2.5 Data Analysis and Synthesis

2.5.1 Qualitative data analysis

The data gathered from those sources (whether papers from systematic review, discussions
from social professional networks, or audio transcripts from semi-structured interviews) were

stored in an electronic repository using a tool for qualitative analysis (ATLAS.ti, 2015).

The data samples were stored in different moments during this research into the same
repository, insofar as they were collected. Every collected data has been turned into text. In
case of the audios from semi-structured interviews, we have hired a professional transcription
service to achieve this aim. During the qualitative data analysis, essentially, every piece of text
(each line, sentence, paragraph, etc.) was read in search of the answer to the repeated

guestion "What is this about? What is being referenced here?"

When the data could be construed for meaning, through the analysis of the emerging data
patterns, in the context where they were collected, they were extracted as quotes. Actually,
each "quote" is, in fact, an "indicator" of some event or behavior relevant for the research
purpose, which may be indicated by a text fragment, such as: a word, a sentence, paragraph, or

even a set of paragraphs.

In the glossary of Grounded Theory, “indicators represent minute data fragments, because of
the frequent admonitions about line-by-line comparison and examples provided”, particularly in
(Strauss and Corbin, 1998) writing. However, this explanation would sounds a little bit confuse.
So, to avoid any misunderstanding about it, indicators represent data patterns that emerge

from brute data, and quotes are the textual evidences whereby we capture such patterns. In
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practice, they are almost the same thing, having the prior, an abstract essence (idea), and the
later a concrete nature (text). In other words, we have identified the indicators, but we have
gathered the quotes. Further, from here we will use the both terms as synonyms. In order to
simplify the understanding of the concepts used during the data analysis and data synthesis we
elaborate a model in Unified Modeling Language (UML) (Booch et al., 1998), depicted in Figure
2.7.

Data Analysis Data Synthesis

names Indicator (Quote)

Codes suggests

1 e

Catego! Concept
represents gory P
Data emerges Patterns 0..%

Figure 2.7 — UML model for the essential concepts related to data analysis and synthesis. Source: Inspired on
(Adolph, 2013).

During the extraction procedure we carried out a coding procedure for each quote, labeling the
meaning that every quote had to help understand the phenomena addressed by the ongoing
inquiry. In other words, by means of the coding procedure, we have tried to identified, naming,
categorizing and describing phenomena found in the text. In short, “codes” are “labels” that

help to identify (suggest) relevant “concepts” related to the phenomena in study.

The codes arising from data were constantly compared to codes previously gathered. From the
constant comparisons of the codes (Corbin and Strauss, 2008), we grouped codes into
“categories” that represent factors affecting agile governance and the outcomes of value

delivery.

According to Glaser (2008) the constant comparative method is useful to identify and try to
capture the full scope of emerging concepts: “The pattern is named by constantly trying to fit
words to it to best capture its imageric meaning. This constant fitting leads to a best fit name of
a pattern, to wit a category or a property of a category. Validity is achieved, after much fitting

of words, when the chosen one best represents the pattern” (p. 4).

Along the open coding procedure (and whenever a new code was found), we have attempted
make links among codes identified, with the aim of recognize causal relationships, trying to fit

things into a basic frame of generic relationships. This procedure is known as axial coding and it
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aims relate codes (concepts and categories) to each other, via a combination of inductive and

deductive thinking (Corbin and Strauss, 2008, 1990; Eisenhardt, 1989; Pandit, 1995). Figure 2.8

depicts an example of the category building process, open and axial coding.
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discuss -

Hence, we provide and

discuss the results of a survey
conducted in the financial services
industry in the US. to analyze the
value-adding effects of Grid
technology assimilation on the
operational agility oftwo specific
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processes, as well as the role of
environmental turbulence as an
important moderator in
organizational

science

Open coding
ST ———
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for purposes of steering the
enterprise to appropriately
respond to it.

Primary Documents Quotes Codes/Concepts

Category

Figure 2.8 — lllustration representing the coding process. Source: example extracted from research repository
(ATLAS.ti).

2.5.2 Data Synthesis

In order to identify which categories were representative to suggest the theory building blocks
(theory units, or constructs) we have worked to develop a conceptual storyline to everyone, in
order to build meaning to explain the agile governance phenomena. During this procedure
some of the categories were separated, combined, renamed or removed from conceptual

repository, to the extent that the understanding of the relationship between them was

deepened.

This recursive procedure were narrowed by the occurrence of theoretical saturation. In
consonance with Birks and Mills (2010) we observe that the “categories were theoretically
saturated when new data analysis, emerged codes that only fitted in existing categories, and

these categories were sufficiently explained in terms of their properties and dimensions”.

We also, have used the nomological network approach to analyze construct validity during the
data synthesis procedure. The “nomological network” was an idea conceived by Cronbach and

Meehl (1955) as part of the efforts to develop standards to construct validity and psychological
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testing. The term "nomological" is derived from Greek and means "lawful", so this network can
be thought of as the "legitimate network". The nomological network is Cronbach and Meehl's

view of construct validity.

The nomological network, from the theoretical reference and/or study sampling, reports the
observable properties of the related constructs, the constructs themselves and which makes it

differs from each other (Brahma, 2009; Preston and Karahanna, 2009; Schwab, 1980).

The condition for a construct can be admitted by Science is that at least some of its correlates
are observable. The construct investigated need not be directly observable (by means of an
experiment or other empirical studies) it can be articulated in a nomological network that is
valid and able to make predictions (Bagozzi et al., 1991). This type of network would include the
(i) theoretical framework for what you are trying to measure, an (ii) empirical framework for
how you are going to measure it, and (iii) specification of the linkages among and between

these two frameworks.

Theoretical framework
Constructs [ Constructs [ Constructs |
— \\ 7 — A\ \ )
/ Observable / \ \ \
variables Observable Observable

P variables Observable variables Observable
Observable 2 variables variables
variables

\ Empirical framework ! :

b i SN v 2000
\ ) s s
\ / -l -
. I 1
« -

| Related concept ’ ’ Related concept ’
Related concept ‘ !

\ Evidences from real—worly

Figure 2.9 — Nomological network architecture for constructs validity. Source: Adapted from Cronbach and

Meehl (1955).

‘ Related concept ‘

Based on Cronbach and Meehl (1955), Figure 2.9 depicts a schematic nomological network,

comprising: (1) Theoretical framework: theory units (constructs); (2) Empirical framework:
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empirical indicators for each construct; (3) Evidences from real-world: concepts from distinct

sampling sources, through which the theoretical and empirical framework emerges.

For each construct identified (depicted in Table 4.3) we have developed a nomological network
for construct validity, in the interest of develop a conceptual storyline for constructs, and in
order to build meaning to explain the agile governance phenomena, including: (i) each theory
unit; (ii) its empirical indicators; (iii) related concepts (observed from distinct source sampling);
as well as, (iv) characterization of linkages among and between these components. For
instance, the Figure 4.2 (in Section 4.3.1.1.2) depicts Competitiviness storyline, as a piece of the
nomological network developed for the construct “effects of environmental factors” [E], from

which a sample was extracted and depicted in Figure V.1 at APPENDIX V.1.

The results of data synthesis are described in the Section 4.3.1, and throughout the Chapter 4,
as well as more details about it are available in APPENDIX V.1. The development of nomological
network to measure construct validity was a very useful input for the theory operationalization
(specially for step six, the identification of empirical indicators, of the Dubin’s theory-building
method, see Section 4.4.2), as well as to the subsequent empirical study that was applied in

theory testing (see Section 5.2).

As previoulsy mentioned, we have adopted the use of the Dubin’s quantitative method of
theory building for applied disciplines (Dubin, 1978), as the tool for convergence and synthesis
for the conceptual development and operationalization of the emerging theory. The motivation
to adopt Dubin method will be described in the following section. Likewise, the application of

Dubin’s method will be discussed in detail during the development of the theory in Chapter 4.

2.5.3 Why use Dubin’s method for theory building research?

Having identified the study design, our philosophical stance, methods, and characterized the
nature of theory proposed by this work — we will argue about the selected theory-building
method. Specifically, we assessed the following theory-building methods: (1) Dubin’s Theory-
Building Method; (2) Grounded Theory-Building; (3) Software Engineering Theory-Building
Framework; and (4) Lynham’s General Method — against the selection criteria. This analysis
revealed that Dubin’s Theory Building Method was best suited for this study in combination

with some techniques from Grounded Theory, as depicted in Table 2.5.
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Table 2.5 — Theory-Building Method comparison. Adapted from: (Torraco, 2002).

Theory-Building Method Strengths Limitations Completeness

Dubin’s Theory Building (1) Can be used for | This methodology has been | Encompasses all 5
Research Method (Dubin, | hypothetico-deductive criticized as linear, | phases in Lynham’s
1978) knowledge creation. sequential”, and unable to | General Method and

(2) Offers a specific, multi-
step process for theory
building.

(3) Each step of theory
building is clearly specified

and interrelated to other
steps.
(4) The method is

comprehensive in providing
for the initial development
of a theory and for the
research to verify the
theory.

adequately represent the
fluidity  and emergent
nature of many social and
organizational phenomena.

the steps from Sjgberg
et al. framework for
SE.

Grounded Theory (GT)
Building (Corbin and
Strauss, 1990)

(1) Is of particular value for
generating new insights and
tentative hypotheses.

(2) Method’s commitment
to closeness of fit between
theory and data vyields
theory with strong
descriptive and explanatory
power.

It should not be used when
breadth and generalizability
of theoretical explanation
are sought.

Does not encompass
confirmation or
disconfirmation.

Theory-Building
Framework for Software
Engineering (SE) by
Sjgberg et al. (2008)

(1) Tries to simplify the
process of theory building.

(1) Presents an incomplete
sequence of steps for theory

Does not encompass
hypotheses definition,
system states and
empirical indicators.

Lynham’s General Method
(Lynham, 2002b)

(1) Presents five
steps to be followed.
(2) Presents a stage for
theory refinement.

simple

building.

(2) Some steps seem
positioned at the non-
adequate sequence, e.g.,
definition of proposition
before the explanation.

(1) Too much generic
description.

(2) There are no enough
details (instructions,
rationale) to be followed by
beginner’s theorists.

Does not encompass
detailed
operationalization of
theory.

In line with the study’s criteria, Dubin’s theory building research method is based on a

deductive, theory-then-research strategy (Dubin, 1978; Lynham, 2002a; Mot, 2010). In Dubin’s

method theory is developed as a hypothesis based on logic and what is known about the

constructs and then tested and validated with empirical data. Also, in accordance with this

study’s requirements, Dubin (1978) method best fits within the pragmatism philosophical

perspective (Dubin, 1978, 1976; Gay and Weaver, 2011; Shah and Corley, 2006). Dubin’s

approach to theory building research is to make sense of the observable world by identifying a

phenomenon’s key constructs and determining the relationships among them. Dubin’s method

e Argument that we disagree, as discussed in Section 2.5.4.
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encompasses the complete theory-building process (Torraco, 2002). As stated by Lynham
(200243, p. 244): “following the form and substance of [Dubin’s method] is considered necessary

and sufficient to ensure both rigor and relevance in the resulting theory”.

The first four of Dubin’s eight research steps comprise the first part of the theory building
research process, which entails conceptual development of the theory (or theoretical model).

The steps in this part of the theory-building process include:

1. Identification and definition of the units of the theory (i.e. the elements that
interact to create the phenomenon, or constructs);

2. Determination of the laws of interaction that state the relationships between the
units of the theory;

3. Definition of the boundaries of theory to help focus attention on forces that
might impact the interplay of the units;

4. Definition of the theory’s system states (i.e., different situations which may

affect the interaction of the theory’s units).

After completing part of one the theory-building process, the research begins part two:
research operation. This part of the theory building research process entails
operationalizing and testing the theory. The steps involved in this part of the theory

building research process include:

5. Defining propositions from the theoretical model that are to be considered
logical and true;

6. Identifying empirical indicators, which can be measured, for each key point to be
tested;

7. Generating testable hypotheses or research questions;

8. Testing the hypotheses by means of an empirical study.

For a better understanding, Figure 2.10 provides a positioning of the Dubin’s method into the
(A) research framework depicted in Figure 2.1, as well as an illustrative comparison among (C)
Dubin’s method, (D) the five steps proposed by Sjgberg et al. (2008) for theory building in
Software Engineering, and indicates how it can be integrated with the phases in Lynham

(2002b) General Method.
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Figure 2.10 — Dubin’s method compared. Adapted from: (Lynham, 2002a, 2002b; Sjgberg et al., 2008).

Indeed, Dubin’s method includes eight steps that progress through and address each of the five
phases Lynham (2002b) describes as necessary for theory building research, as well as each of

the five steps proposed by Sjgberg et al. (2008) for theory building in Software Engineering.

In short, we have decided adopt the Dubin's method for theory building on our research,
because: (1) the wide coverage provided by his method in comparison with others theory
building methods, as evidenced by the discussion developed on this Section; and, (2) by virtue
of the correct interpretation his method, added to some methodological precautions held (both
discussed in Section 2.5.4), which overcome most of the alleged constraints pointed out by few

authors such as (Lynham, 2002a; Torraco, 2002).

2.5.4 Design of a Theory: deepening the methodological approach

When we look at Figure 2.10, the first idea that comes to mind is that Dubin’s method is “linear,
sequential” and without refinement cycle. Actually, even Torraco (2002) points out that issue as

a limitation of this method (see Table 2.5).

This issue is also reinforced by the fact that the best known graphical representation of the
Dubin’s method was popularized by Lynham (2002a, p. 243) in her book chapter “Quantitative
Research and Theory Building: Dubin's Method” in “Advances in Developing Human Resources”.
In fact, the Fig. 1 from her book chapter (adapted in Figure 2.10, as column C) conveys the idea

that Dubin’s method is “linear, sequential and without refinement cycle”.
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However, after reading the Dubin’s book “Theory building: a Practical Guide to the Construction
and Testing of Theoretical Models” our opinion is that the representation of the Dubin’s
method proposed by Lynham (2002a) “does not do justice” to the rich description, generously

provided by Dubin (1978) in his book.

Unfortunately, maybe Dubin has some guilt on that issue, because in none of the 304 pages of
his book there is no graphical representation of the method, despite the eloquent description

and abundant number of examples and analogies.

So, avoiding discussing that Lynham (2002a) was unhappy in her graphical representation of the
Dubin’s method, as well as Torraco (2002) may have been influenced by the Lynham (2002a)
figure, we would like to introduce our own view about the Dubin’s method in Figure 2.11,

making explicit the feedback cycle for each step of the method.
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Figure 2.11 — Dubin’s method: including feedback cycle. Adapted from: Dubin (1978).

The second limitation highlighted by Torraco (2002) about the Dubin’s method, is that it is
“unable to adequately represent the fluidity and emergent nature of many social and
organizational phenomena”. In order to overcome the pointed out limitation, and minimize
potential bias that could come from it, we have added some techniques from Grounded Theory

on our research framework to collect, analyze and synthesize the data extracted from the
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different sources and samples chosen by this research, such as: theoretical sampling, coding
and categorization of data; constant Comparative Analysis (CCA), among others. Therefore, we
have combined the inductive nature of the Ground Theory approach with the hypothetico-
deductive nature of the Dubin's method, bringing together the best of both methodological

worlds.

2.6 Theory Assessment

2.6.1 Why adopt Structural Equation Modeling to assess theory?

When Dubin (1978) discusses about strategies to discover units of a theory, he points out
Factor Analysis as an specially powerful tool for inventing new units by subdivision and assess
theoretical model by hypotheses testing (p. 82). Dubin (1978) continues advocating “the
particular beauty is that it [Factor Analysis] provides an objective way for determining how far
one goes in the factoring process and when to stop.” (p. 82). The technique has been employed
primarily in psychology, where it was developed, and is only lately coming into use in sociology

and anthropology.

In addition, Mar6co (2014) highlights Structural Equation Modeling (SEM) as a generalized
modeling technique, used to test the validity of theoretical models, which define hypothetical
and causal relations among variables. Those relations are represented by parameters that
indicate the magnitude of the effect of independent variables upon dependent ones, in a

composite of hypotheses relating to pattern associations among variables.

According to Maréco (2014), the SEM was being developed in the first half of the twentieth
century from the seminal works of (Wright, 1934, 1921) about “Path Analysis” and (Spearman,
1904) work about “Factor Analysis”. The SEM is an extension of generalized linear models that
considers, in an explicit way, the measurement errors associated with the variables under
study. In more simplistic terms SEM can be described as a combination of classical techniques
of Factor Analysis (that defines a model as operationalized latent variables or constructs) and of
Linear Regression (establishing, in the structural model, the relationship between the different
variables under study). However, in line with Mar6co (2014) SEM is more than the sum of these

two techniques.
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In keeping with Maroco (2014), SEM is based on a theoretical framework established
previously. Thus, the null hypothesis specifies the model that the researcher believes to be
valid, and the data serve to demonstrate that the theoretical model explains conveniently (or

approximately) the relationships observed among the measured variables.

Using SEM, the researcher starts by formulating the theoretical framework and then collect
data to confirm, or not, this theoretical framework. The theory is the engine of analysis,
contrary to classical statistical paradigm in which data, not the theory, are at the heart of the
research process. The observation that a particular theoretical model is appropriate to explain
the relational structure of the data does not prove that this model is unique. This only shows
that the theoretical framework envisaged is appropriate for the data under observation, not

excluding other theoretical models also defensible.

In fact, SEM may be used as a more powerful alternative to multiple regression, path analysis,
factor analysis, time series analysis, and analysis of covariance. That is, these procedures may
be seen as special cases of SEM, or, to put it another way, SEM is an extension of the general

linear model of which multiple regression is a part.

SEM allows both Confirmatory Factor Analysis (CFA) and Exploratory Factor Analysis (EFA)
modeling, meaning they are suited to both theory testing and theory development. CFA allows
the researcher to test the hypothesis that a relationship between the observed variables and
their underlying latent construct(s) exists. The researcher uses knowledge of the theory,
empirical research, or both, postulates the relationship pattern a priori and then tests the

hypothesis statistically (Thompson, 2004).

Specifically, confirmatory modeling (CFA) usually starts out with a hypothesis that gets
represented in a causal model. The concepts used in the model must then be operationalized to
allow testing of the relationships between the concepts in the model. The model is tested
against the obtained measurement data to determine how well the model fits the data. The
causal assumptions embedded in the model often have falsifiable implications which can be

tested against the data (Pearl, 2000).

At long last, taking in mind all these points discussed here, we consider SEM and CFA as proper
and suitable techniques to assess the emerging theory. Moreover, use of SEM to test the

outcome of the Dubin's method, seems a good alternative to assess whether the theoretical
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model derived (using SEM) from emerging theory is appropriate to explain the relational

structure of the data that will be collected to carry out the CFA.

Figure 2.12 summarizes the SEM procedure in seven steps: (1) theoretical model design; (2)
specification and identification of the model; (3) data collection; (4) model estimation; (5)
assessment of model quality adjustment; (6) model evaluation; (7) acceptance or rejection the

model's hypotheses.
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Figure 2.12 - Structural Equation Modeling (SEM): analysis steps. Adapted from: Mar6co (2014).

The approach of all these steps will be detailed throughout the Chapter 5. For instance, at the
step (5) of the Figure 2.12, for assessing model fit criteria, we should to check how well the
theoretical model formulated by the researcher matches the correlational structure of the
variables observed in the data sample, in other words, the correspondence between the matrix
of covariances provided by the theoretical model and the one generated by empirical data.
Table 2.6 brings together the most used indexes to verify the model fit with their respective

benchmarks.
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Table 2.6 — Quality indices of the SEM model adjustment. Source: Mar6co (2014, p. 55) and Mulaik (2009).

dividing it by the degrees of freedom.

Index Variable Reference values
2 Measures the discrepancy between the | The smaller, the better; p
X°; p-value )
theoretical model and the data sample. > 0.05
Being the sensitive chi-square to the sample ]> 25;55)_51:;1; table fit
x?/gl size, it is useful to standardize the index by |7 .” - P

11, 2]; good fit
~ 1; Very good fit

CFI (Comparative Fit Index)

GFI (Goodness of Fit Index)

NFI (Normed Fit Index)

TLI ( Tucker Lewis Index)

Standardized incremental indices that
measure the model fit for a specific range of
values.

<0.8; bad fit

[0.8; 0.9 [; acceptable fit
[0.9; 0.95 [; good fit
>0,95; very good fit

AGFI (Adjusted Goodness of Fit
Index)

GFI adjusted for degrees of freedom of the
model.

>09

RMSEA (Root Mean Square
Errors of Aproximation)

Measures the quality of the model fit to the
covariance matrix of the sample, taking into
account the degrees of freedom

> 0.10; unacceptable fit
10.05, 0.10]; good fit
<0.05; very good fit
p-value >0.05

Parcimony Indices:
o Parsimony GFI (PGFI),
based on GFI
o Parsimony CFI (PCFI), based
on CFI
e Parsimony NFI (PNFI),
based on NFI

These fit indices are relative fit indices that are
adjustments to most of the ones above. The
adjustments are to penalize models that are
less parsimonious, so that simpler theoretical
processes are favored over more complex
ones. Mulaik (2009) developed a number of
these. Although many researchers believe that
parsimony adjustments are important, there is
some debate about whether or not they are
appropriate. Many authors agree that
researchers should evaluate model fit
independent of parsimony considerations, but
evaluate  alternative theories favoring
parsimony. With that approach, we would not
penalize models for having more parameters,
but if simpler alternative models seem to be as
good, we might want to favor the simpler
model.

The more complex the
model, the lower the fit
index.

Values for those indices
>0.60 are widely
accepted by most
scholars in this topic.

2.6.2 Theory comparison and supplementary assessment

Also, we have carried out theory comparison in exchange for pull in extant theory to compare

and contrast with the proposed theory, also to examine what is similar, what is different, and

why, in order to enhance the internal validity, generalizability, and theoretical level of the

theory building. This process is detailed in Section 5.3.

At the same time, in Section 5.4: (1) we have applied the Glaser’s criteria (Glaser, 1992) to

evaluate the theory’s credibility; and, (2) Angen’s approach (Angen, 2000) to conduct a

validation from the ethical and substantive perspectives; as well as (3) we have assessed the

emerging theory under the criticism lens of Sutton and Staw (1995).
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2.7 Methodological reflections

Aiming to dispel any doubt about the application of the main methods adopted in this thesis we
elaborate Figure 2.2, which depicts a detailed description of the application of each method
presented in research framework portrayed in Figure 2.1. Hence, Figure 2.2 can be considered
a comprehensive map for reproduction of each step of this work, as well as a contextualized

illustration of the utilization of each method.

Under a pragmatic perspective, this research is a “research-then-theory-then-research

strategy”, evidenced by the research phases of our research framework:

(1) Theory emergence: firstly, we have conducted empirical investigations (SLR, Observation
on professional groups based on Social Networks, and Semi-structured interviews) before
formulating an explicit theory (that would permit predictions and hypothesis testing), on
the grounds that empirical investigation motivated by informed speculation may itself be
productive for theory-building.

(2) Theory assessment: after that, we have carried out an experimentation that depends upon
first formulating a theory (emerged at prior phase), which it has made predictions (see
hypothesis) that we can test by empirical investigation, for the further refinement (if not

immediate endorsement or complete abandonment) of the ongoing theory.

Eventually, some details about the application of each method employed on this research can
be presented during the descriptions of the results on the following Chapters, but the

explanation of the methodological approach is condensed in this chapter that ends here.

2.8 Closing remarks

This chapter has described the general research strategy of this work. We have developed a
detailed description of the research design by means of methodological framework, as well as

it was characterized the procedural approach adopted to conduct this research.

The presented research framework is quite useful, mainly to understand how it was carried out
the integration of both qualitative and quantitative approaches in a set of studies. Likewise, this
Chapter describes, in short, each method and technique adopted, as well as it highlights the

combined application of each one in the context of this research.
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In the next Chapter, the theoretical background and related work will be explored, including
findings of our Systematic Literature Review that were so relevant to help us to build a big

picture about the state of the art of the agile governance phenomena.
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3. State of the art of Agile Governance:

background and related work

This chapter aims to present the state of art of agile governance domain, helping to

better understand how agile governance is applied on organizational context.
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3.1 Introduction

Conforming to Fettke (2006), the world-wide increasing amount of literature makes it necessary
to describe, to synthesize, to evaluate, to clarify, or to integrate the results of papers in a
particular field of research. Indeed, currently the process of conducting a literature review is
seen as a scientific procedure, which should be guided by appropriate research methods. The
term "state of the art" regards to the topmost level of general development, as of a device,

technique, or scientific field achieved at a particular time.

This chapter investigates how the domain of Agile Governance is evolving, as well as derives
implications for research and practice. In other words, it analyzes the achieved level of research
and practice in this domain, from a broad point of view: (i) initially, seeking understand the
meaning and essence of some key terms on the topic in study; (ii) characterizing the field of
governance, its root ideas, also how this domain have connection with other disciplines; (iii)
presenting the results from the Systematic Literature Review, carried out at the stage 1 of
research framework depicted in Figure 2.1, which help us to understand how agile governance
is applied on organizational context, and, also, providing innovative knowledge for

development of this work.

3.2 What is Governance?

According the European Commission (2003), the word governance derives from the Greek verb
KuBepvaw [kuberndo], which means to steer (to guide, to govern) and it was used for the first
time in a metaphorical sense by Plato (380 BC) in his work The Republic (Bloom, 1991). As
reported by US Department of State (1944), this term began to spread worldwide by the

International Monetary Fund (IMF) and World Bank (WB), from the Bretton Woods Conference.

The World Bank (1991) defines governance as: “the manner in which power is exercised in the

management of a country's economic and social resources for development”.

At the same time, the Worldwide Governance Indicators project of the World Bank (2006)
defines governance as: "the traditions and institutions by which authority in a country is

exercised”.
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Indeed, these definitions refer to the processes by which governments are selected, monitored
and replaced. In addition, they address the ability of the government to formulate and
implement consistent policies, also highlighting the respect of citizens, the state institutions

that govern economic and social interactions among them effectively.

Alternatively, Bell (2002) sees governance definition as: “the use of institutions, structures of
authority and even collaboration to allocate resources and coordinate or control activity in

society or the economy”.

On a report about Governance in Indonesia McCawley (2005) from Asian Development Bank

Institute - Tokyo, try summarizes the governance definition as:

* “The processes by which governments are chosen, monitored, and changed.

e The systems of interaction between the administration, the legislature, and the
judiciary.

e The ability of government to create and to implement public policy.

e The mechanisms by which citizens and groups define their interests and interact with

institutions of authority and with each other.”

In addition, on the same report, McCawley (2005) cites three other definitions to term

governance, follows:

1. "Governance is the exercise of political, economic and administrative authority to
manage a nation's affairs. It is the complex mechanisms, processes and institutions
through which citizens and groups articulate their interests, exercise their legal rights
and obligations, and mediate their differences.” According to UNDP - United Nations
Development Programme's (United Nations, 2013a).

2. “Governance is the manner in which power is exercised in the management of a
country’s social and economic resources for development. Governance means the way
those with power use that power.” According to ADB - Asian Development Bank (Asian
Development Bank, 2013).

n

3. Governance is ".. the traditions and institutions by which authority in a country is
exercised for the common good. This includes (i) the process by which those in
authority are selected, monitored and replaced, (ii) the capacity of the government to

effectively manage its resources and implement sound policies, and (iii) the respect of
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citizens and the state for the institutions that govern economic and social interactions

among them." As stated in (World Bank, 2002).

Along with the United Nations Development Programme's Regional Project on Local Governance

for Latin America, in (United Nations, 2013b):

“Governance has been defined as the rules of the political system to solve conflicts
between actors and adopt decision (legality). It has also been used to describe the
‘proper functioning of institutions and their acceptance by the public’ (legitimacy). And it
has been used to invoke the efficacy of government and the achievement of consensus

by democratic means (participation)”.

Calame and Talmant (1997) introduce one of the best definitions to governance, that
synthetizes the most important and distinctive aspects, while at the same time generalizing and

universalizing the approach:

“Governance is the ability of human societies to equip themselves with systems of
representation, institutions, processes and social structures, in order to they manage

themselves, through a voluntary movement”.

In retrospect, performing a pragmatic philosophical rationalization of the term governance,
taking into account all of those nine definitions, is it possible to suggest that this ability of
“voluntary organization for direction and action” (when we are able to be aware of it), in other
words, the ability to “sense and respond” (knowingly, voluntarily and rationally), is the essence
of the meaning of governance, as well as this “voluntary organization” is what differentiates

humans from other living beings.

At the same time, during this brief exploratory literature review, some keywords were
identified and marked in bold, on each definition collected for posterior analysis. These

keywords were organized in three groups of ideas, follows:

1. Drive force: in this group were associated with keywords that convey the idea such as:

n.n mn

"provocation", "origin", "what motivates".

2. By means of: in this group were associated with keywords that convey the idea such as:

"how to do", "how it happens", "how it can be conducted".
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3. Aim: in this group were associated with keywords that convey the idea such as: "goal",

n n

"objective", "result", "benefit".

Table 3.1 depicts the keywords organization after this classification approach. Naturally, some
keywords were classified in more than one group; due to them can be used in different

contexts, such as: authority, rules and consensus. These keywords were marked in bold in

Table 3.1.
Table 3.1 — Contextualization of keywords collected from governance definitions.
(A) Driving force (B) By means of (C) Aim
power management development
authority authority changed
policy structures mediation
chosen collaboration common good
obligations coordinate replaced
rules control conflicts (mediate,
consensus monitored minimize)
representation policy consensus
voluntary interaction responsibility
mechanisms
process
rules
system
decision
equip

For example, the keyword authority can be used on a driving force sense, whether can be
interpreted as a “motivation” (or an inducement) to steering (or guiding) in a governance

context, e.g., "create authority to stablish a constitutional state (rule of law)".

On the other hand, the same keyword also can be considered as a “means to ensure" the same
guidance (governance), conveying the idea of "how to". For example: "use the authority to
maintain social order and to ensure that constitutional organs can perform their functions:

courts, parliaments, etc.”

As a matter of fact, we realize that the most part of the definitions collected are much more
focused on how governance should be applied (addressing the "by means of" idea), than
concerning to its originator aspects (“driving force” sense), or its purposes (aim). Hence, we can
assume that a good definition of governance should be simple enough to cover all these
aspects identified by the keywords and balanced enough to be accurate in each of the groups’

idea: drive force, by means and aims. What is a big challenge!
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At long last, governance is primarily related with mechanisms and responsibilities through
which the authority is exercised, decisions are made and the strategy is coordinated and
steered on the organizations, whether they are a country, an enterprise, a specific sector or a
project. Indeed, this work will adopt this last governance definition stated by Calame and

Talmant (1997) for the discussions that will follow along this thesis.

3.3 Corporate Governance

In point of fact, corporate governance became a pressing issue following the 2002 introduction
of the Sarbanes-Oxley Act in the U.S. (Congress of the United States of America, 2002),
informally referred to as SARBOX or SOX, which was ushered in to restore public confidence in
companies and markets after accounting fraud bankrupted high-profile companies such as
Enron and WorldCom (Boaz and Crane, 2003). Most companies strive to have a high level of
corporate governance. Currently, it is not enough for a company to merely be profitable; it also
needs to demonstrate good corporate citizenship through environmental awareness, ethical

behavior and sound corporate governance practices.

Usually, contemporaneous discussions about corporate governance are directed to principles
raised in three documents: (i) The Cadbury Report (Cadbury, 1992); (ii) the Principles of
Corporate Governance (OECD, 2004); and, (iii) the Sarbanes-Oxley Act of 2002 (Congress of the
United States of America, 2002). The Cadbury and OECD reports present general principals
around which businesses are expected to operate to assure proper governance. The Sarbanes-
Oxley Act is an attempt by the federal government in the United States of America to legislate

several of the principles recommended in the Cadbury and OECD reports.

The Cadbury Report (Cadbury, 1992), is a report of the United Kingdom Financial Committee
chaired by Adrian Cadbury that sets out recommendations on the arrangement of company
boards and accounting systems to mitigate corporate governance risks and failures. The
report's recommendations have been adopted in varying degree by the European Union, the

United States, the World Bank, and others. According to this report:

“Corporate governance is the system by which companies are directed and controlled.
Boards of directors are responsible for the governance of their companies. The

shareholders’ role in governance is to appoint the directors and the auditors and to

PhD Thesis Page 89 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 3 — State of the art of Agile Governance 90

satisfy themselves that an appropriate governance structure is in place. The
responsibilities of the board include setting the company’s strategic aims, providing the
leadership to put them into effect, supervising the management of the business and
reporting to shareholders on their stewardship. The board’s actions are subject to laws,

regulations and the shareholders in general meeting.”

On the other hand, the Canadian government (Canada Government, 2013) adopts the
definition established by the Organization for Economic Cooperation and Development (OECD,

2004), that defines corporate governance as:

“a set of relationships between a company’s management, its board, its shareholders,
and other stakeholders. Corporate governance also provides the structure through which
the objectives of the company are set, and the means of attaining those objectives and
monitoring performance are determined. Good corporate governance should provide
proper incentives for the board and management to pursue objectives that are in the

interests of the company and its shareholders and should facilitate effective monitoring.”

At the same time, according (Investopedia, 2013), which is one of the Internet's largest sites

devoted entirely to investments and financial education, corporate governance is:

“The system of rules, practices and processes by which a company is directed and
controlled. Corporate governance essentially involves balancing the interests of the
many stakeholders in a company - these include its shareholders, management,
customers, suppliers, financiers, government and the community. Since corporate
governance also provides the framework for attaining a company's objectives, it
encompasses practically every sphere of management, from action plans and internal

controls to performance measurement and corporate disclosure.”

Also, according the European Conference on IS Management, Leadership and Governance
(ECMLG, 2005) organizational governance is the mechanism organizations use to achieve their

vision and mission for the future.

Eventually, simplifying the definition proposed by the Cadbury (1992) in his report, which is

quite popularized in internet, corporate governance:
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“is the set of processes, policies, rules, laws and institutions that affecting the way as a

corporation is directed, administered and controlled”.

Indeed, because this last one is a simple definition, direct and objective, and because it
captures the essence of this concept, highlighting the difference between governance and
corporate governance, this work will adopt this latter definition of corporate governance as a

reference for the discussions that will follow in the remaining Sections of this document.

3.4 IT Governance

Before proceed, it is important to clarify that “IT”*® or “ICT”*® will be used as synonyms in this
document, to encompass the infrastructure as well as capabilities, resources, assets and
arrangements that establish and support the "technology", and its application on organizational

context.

According to IT Governance Institute (2001), the discipline of IT governance first emerged in
1993 as a derivative of corporate governance and deals primarily with the connection between

strategic objectives and IT management of an organization.

The growing interest in IT governance is partly due to the need to ensure reliable security and
auditing mechanisms for companies, in order to mitigate business risk and avoid the occurrence
of frauds (or ensure that there are means to identify them), ensuring transparency in
management. The Sarbanes-Oxley Act (Congress of the United States of America, 2002), in U.S.,
and the Basel Accords (Bank for International Settlements, 2010) in Europe, are examples of
statutory mechanisms in this context. The Basel Accords refer to the Worldwide Banking
Supervision Accords — Basel |, Basel Il and Basel lll—issued by the Basel Committee on Banking
Supervision at the Bank for International Settlements in Basel, Switzerland, where the

committee normally meets.
As indicated by IT Governance Institute (2001) the primary goals for IT governance are:
(1) To assure that the investments in IT generate business value, and

(2) To mitigate the risks those are associated with IT.

18 .
Information Technology.
19
Information and Communication Technologies.
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In fact, this can be done by implementing an organizational structure with well-defined roles for
the responsibility of information, business processes, applications, IT infrastructure, etc. Also,

accountability is one of the key concerns of IT governance.

The IT Governance Institute's publication, Board Briefing on IT Governance, 2" Edition in (ITGl

et al., 2001) defines:

“IT governance is the responsibility of the board of directors and executive management.
It is an integral part of enterprise governance and consists of the leadership and
organizational structures and processes that ensure that the organization’s IT sustains

and extends the organization’s strategies and objectives.”
Moreover, in keeping with Gartner Group (2013):

“IT governance (ITG) is defined as the processes that ensure the effective and efficient
use of IT in enabling an organization to achieve its goals. IT demand governance (ITDG—
what IT should work on) is the process by which organizations ensure the effective
evaluation, selection, prioritization, and funding of competing IT investments; oversee
their implementation; and extract (measurable) business benefits. ITDG is a business
investment decision-making and oversight process, and it is a business management
responsibility. IT supply-side governance (ITSG—how IT should do what it does) is
concerned with ensuring that the IT organization operates in an effective, efficient and

compliant fashion, and it is primarily a ClO responsibility.”
Along with, according to IT Governance Network (2013):

“IT governance is the board's ability to direct and control the enterprise's use of IT
resources in line with strategic goals. Leadership, organizational structure and processes
are used to leverage IT resources and drive alignment, the delivery of value,

management of risk, optimization of resources and performance measurement.”

Likewise, the Australian Standard for Corporate Governance of Information and Communication

Technology (ICT) in (Australian Standard, 2013), defines IT governance as:

"Corporate Governance of Information and Communication Technology (ICT) is the
system by which the current and future use of ICT is directed and controlled. It involves

evaluating and directing the plans for the use of ICT to support the organization and
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monitoring this use to achieve plans. It includes the strategy and policies for using ICT

within an organization." - AS8015:2005

On the other hand, according to Dubinsky et al. (2008) the definitions of IT governance that can
be found in the literature from (Weill and Broadbent, 1998), (Chulani et al., 2006), (Grembergen
et al., 2004), (Weill and Ross, 2004a) and they all share common ideas, such as the need to

increase the value of IT to the organization while reducing risk.

For instance, Weill and Ross (2004) focus on decision rights and define IT governance as:
“specifying the decision rights and accountability framework to encourage desirable behavior

in the use of IT” (p. 8).

Along with Grembergen et al. (2004), address the alignment of the IT organization with the
business needs, and define IT governance as: “the leadership and organizational structures,
processes, and relational mechanisms that ensure that the organization’s IT sustains and

extends the organization’s strategy and objectives”.

After an analysis about those IT governance definitions, this work will consider the following
simple and balanced definition adapted from IT Governance Institute (2001) for the discussions
that will follow along this thesis: “IT Governance is a subset of Corporate Governance focused
on the IT environment, on their performance systems, risk management and investment

management”.

3.5 Management

As stated by Australian Office of the Public Sector Standards Commissioner (OPSSC, 2015)

management can be described as:

“the process of planning, organizing, directing and controlling organizational resources

(human, financial, physical, and informational) in the pursuit of organizational goals”.

Apparently, management consists of the interlocking functions of creating corporate policy and
organizing, planning, controlling, and directing an organization's resources in order to achieve

the objectives of that policy .
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However, contrary to what a superficial observation can lead us to infer, management is not
simply a "puppet of governance". Management has its own intransferable key role in the
engine that governing the functioning of organizations, whether: companies, Governments, or

even NGOs.

Management is often considered as a key factor of success in business and public
administration (Teece et al.,, 1997; Wong, 2005). Management is the glue that binds all the
parts of the complex organizational environment, making each part and the whole can generate

the necessary response to the achievement of the overall strategy.

In addition, and above all, management is the mobilizing factor of the main driving force of
change in organizations: people. In its challenging mission, management has to consider the
beauty of people's complexity: their mindset, their differences and similarities, which becomes
each team unique and incomparable. In fact, management handles with this intricate
environment where cultural aspects, beliefs, freedom, and creativity, i.e., each cited aspect

(and many others) influences the whole organizational context (and its surroundings).

In keeping with Saranya and Muthumani (2011), people management is increasingly recognized
as a key competitive advantage for companies, as well as a key indicator of a company’s
success, becoming an important factor in a business's competitive advantage, and correlated
with competitive performance. People management involves getting the right people, with the
right skills, in the right position, at the right time, rewarding them with the right incentives to
perform the right function in the right environment, to most effectively perform the work of

the organization.

While people emerge as an unquestionably and valuable asset (as well as, at the same time, a
potential source of capabilities) the role of the manager and the experience developed over
time, in handling with these complexes issues, are determinants to the organizational success.
A good definition of manager that we found is from the Harvard Business School in chapter
“Delegating with Confidence” in the book “Manager's Toolkit: The 13 skills Managers Need to
Succeed” (Harvard Business School, 2004): “A manager is someone who gets results through

other people.”

In the strict sense of governance, management includes the directors and managers who have

the power and responsibility to make decisions and oversee an enterprise. In addition, the size
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of management can range from one person in a small organization to hundreds or thousands of
managers, in multinational companies. Also, in large organizations, the board of directors
defines the policy which is then carried out by the Chief Executive Officer, or CEO. In fact, some
scholars, such as Doz and Kosonen (2010) [S84], agree that in order to evaluate a company's
current and future worth, the most important factors are the quality and experience of the

managers.

In addition, Peter Drucker (1986), one of the most influential authors about this topic, has been
described as "the founder of modern management", whose writings contributed to the
philosophical and practical foundations of the modern business corporation. Drucker was also a
leader in the development of management education, inventing the concept known as

“management by objectives”, a pragmatic approach for management. In fact, he stated that:

“Management is tasks. Management is a discipline. But management is also people.
Every achievement of management is the achievement of a manager. Every failure is a
failure of a manager. People manage rather than ‘forces’ or ‘facts’. The vision,
dedication, and integrity of managers determine whether there is management or

mismanagement.”

However, Day (2000) argues that there is a need to clarify the difference between managers

and leaders for the purposes of leadership development. He argues:

“Leadership development is defined as expanding the collective capacity of the
organizational members to engage effectively in leadership roles and processes.
Leadership roles refer to those that come with and without formal authority, whereas
management development focuses on performance in formal managerial roles.
Leadership processes are those that generally enable groups of people to work together
in meaningful ways, whereas management processes are considered to be position- and

organization-specific.” (p.582)

In this context emerges the relevance of the leadership in management science. According to

Winston and Patterson (2006):

“A leader is one or more people who selects, equips, trains, and influences one or more
follower(s) who have diverse gifts, abilities, and skills and focuses the follower(s) to the

organization’s mission and objectives causing the follower(s) to willingly and
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enthusiastically expend spiritual, emotional, and physical energy in a concerted

coordinated effort to achieve the organizational mission and objectives.”

In other words, managers should be leaders and they need develop leaders into their teams, in
order to help themselves to achieve better results in management. This issue become even
more relevant in agile governance, when we will discuss the leader role in the emerging theory

context (Section 4.2.3).

Based on what has been discussed above, we can infer “people” as a central element of
management, as well as their ability to generate results, an its essential concern. Thus, in the
remainder of this work, these key aspects will inspire us to consider "people and their
development" as decisive driving force of change in the organizational context. However, the

mission of this Section, which was minimally to present the term "management", ends here.

3.5.1 Governance and Management

As presented previously, governance is about “sense and respond”, “leadership and guidance”.
Governance steers an organization toward a vision and ensures the day-to-day management is
aligned with the organizations goals. It is about setting the right policy and sequences for
ensuring things are done in a proper way. On the other hand, management is about doing

those things (defined by governance) in a proper way.

In fact, one of the greater risks to a good organizational performance is ensuring that people
are able to delineate their different responsibilities. In retrospect governance is the strategic
task of the organization’s goals, directions, limitations and accountability frameworks.
Nevertheless, management is the allocation of resources and overseeing daily operations of

the organizations.

In other words, while governance is focused on creation of a setting in which others can
manage effectively, management is focused on use this setting to operating the things from a
tactical point of view. Management also deploys processes to implement governance policies
and works toward the strategic goals of the enterprise. Afterwards, the team or staff, then,

participates in executing the processes.
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Likewise, ACT Council of Social Service (2014) in Australia points out that one way to think
about this is that Governance determines the "What?" - What the organization does and what
it should become in the future. Management determines the "How?" - How the organization

will reach those goals and aspirations.

In addition, when the set of structural and functional tasks related with governance and
management, from several sources, such as (Drucker, 1986; Mitchell and Shortell, 2000;
Smelser and Swedberg, 2005) is analyzed; and when those components are applied on a PDCA
cycle (Deming, 1952), the harmonic and collaborative relationship between these areas gains

visibility, such as depicted in Figure 3.1.

* Governance plans
directions with impact
in whole organization

accommodates * Management plans
adjustments and adapt tactical and daily

actions f . operations (actions)
N

[« Governance adjusts
directions (respond)

* Management

Based on
business

* Governance gives
directions

* Management

* Governance monitors
and evaluate
directions (sense)

* Management monitors implements actions
actions and reports " derived from
progress directions

Figure 3.1 - Components for the perfect partnership: Governance and Management. Source: Own elaboration
inspired by (Deming, 1952; Mitchell and Shortell, 2000; Moen and Norman, 2006).

Actually, as depicted by Figure 3.1, from the perspective of PLANNING:

e Governance determines the mission, strategic plan and appointment of the steering
committee. Board of directors, executives and top management of the organization

should participate actively.
e Governance sets and guards the moral tone (principles and ethics).

e Governance develops plans and policies that guide the appointment of staff and the

delivery of value to organization through their services, products and projects.
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e Governance sets the financial plan (budget) and funding plans.

e Governance identifies mechanisms for accountability.

e Governance defines a set of mechanisms to achieve and maintain the organization
toward its vision and ensures the day-to-day management is aligned with the

organizations goals.

e Management plans tactical and daily operations, derived from the Governance’s

mainstream.

e Management also applies its competencies and capabilities, to adjust the planning
trajectory, when necessary, between what the strategy determines and what is

possible at time.

At the same time, or on a sequence, from the perspective of DOING:

e Governance gives directions for actions.

e Management defines and implements plan, methods and techniques derived from

the PLANNING stage outcomes, and those directions provided by Governance.

¢ Management implements improvement plans.

In complement, from the CHECKING perspective:

e Governance monitors the strategic progresses.

e Governance evaluates periodically the responsibilities and mechanisms

implemented.

e Governance conducts periodical reviews of strategic outcomes.

e Governance suggests strategic improvement plans.

e Management monitors and report responsibilities and mechanisms implemented.

e Management monitors tactical and operational progresses.

e Management evaluates periodically the tactical results.
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e Management suggests tactical and operational improvement plans.
Eventually, from the ACTING perspective:
e Governance sets strategic improvement plans.
e Management sets and implements tactical and operational improvement plans.

Furthermore, the ITIL v3 (Cartlidge et al., 2007; OGC, 2007a) and the COBIT 5 (ISACA, 2012) are
the two most widespread and recognized frameworks related to IT governance. Moreover,
both of them propose a wide spectrum of processes, activities, responsibilities and metrics to

guide the management of IT environment.

Figure 15—COBIT 5 Governance and Management Key Areas

|
Business Needs

P
Governance

Evaluate

Management Feedback

A

(Management

Figure 3.2 — COBIT 5: Governance and Management key areas. Source: (ISACA, 2012).

In addition, the COBIT 5 framework dedicates one of their 5 principles to make a clear
distinction between governance and management. According to ISACA (2012) these two
disciplines encompass different types of activities, require different organizational structures
and serve different purposes. For example, the COBIT 5 view on this key distinction between
governance and management is: “Governance ensures that stakeholder needs, conditions and
options are evaluated to determine balanced, agreed-on enterprise objectives to be achieved;
setting direction through prioritization and decision making; and monitoring performance and

compliance against agreed-on direction and objectives”.
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In fact, Figure 3.2 of the COBIT 5 framework illustrates the mentioned difference and
complementary approach between governance and management, as well as demonstrates to

be very coherent with Figure 3.1, proposed previously by our own analysis.

Also, according the COBIT, in the most part of the enterprises, governance is the responsibility
of the board of directors under the leadership of the chairperson (ISACA, 2012): “Management
plans, builds, runs and monitors activities in alignment with the direction set by the governance
body to achieve the enterprise objectives”. In complement, management is the responsibility of

the executive management under the leadership of the CEO.

Despite this, the COBIT 5 expresses that governance and management must work
systematically and interconnected through enablers such as: goals and metrics, among other
aspects. Thereby, governance and management must have operate together (harmonically), in
their respective foci, in a complementary and collaborative way, as a perfect partnership, as can
be seen in Figure 3.3 and Figure 3.4. For instance, ITIL in its third version, presents a set of 26
management processes and five operational functions distributed in a lifecycle services five

stages, such as portrayed by Figure 3.3 (OGC, 2007a).

Governance Processes Operatlonal Processes

D mno uug gw e —
llzr M__Zﬁ — |

Figure 3.3 — ITIL v3 Service Lifecycle governance and operational elements. Source: (SERVAplex, 2012).

On the other hand, the framework COBIT in its fifth version points out five governance

processes and 32 management processes, such as depicted in Figure 3.4 (ISACA, 2012).

In addition, Chulani et al. (2008) [S1] complements that in its dynamic dimension, governance
establishes the measurement and control strategy, whereas management is concerned with

the collecting and interpreting the actual measurement and making decisions based on them.
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For example, governance determines who makes the decision about enterprise IT investments

and management determines the actual amount and resources invested.

Figure 16—COBIT 5 Process Reference Model
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Figure 3.4 — COBIT 5 Process Reference Model. Source: (ISACA, 2012).

In fact, governance starts at the senior executive level and extends via the management

structure to the practitioner or operational level where projects are implemented and the

changes occur. Chulani et al. (2008) [S1] add that the governance process starts with the senior

executives assigning decision rights and authority and determining measurement and control

policies. Managers allocate available resources and deploy effective processes to achieve the

established goals. Depending on the size of the organization, a cascading effect of assigning

decision rights and deploying processes may occur illustrating the fractal nature of governance.

Eventually, these evidences collected on the industry literature, points out to a collaborative,

harmonic and coordinated work between governance and management to achieve the business

results. In fact, this is an idea defended by this work.
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3.6 The need to be agile

In order to keep the enterprise competitive in this increasingly complex and demanding global
market, Thomas and Pham (2004) [S39] advocate that companies must discover innovative
ways to manage their production operations effectively and efficiently. As highlighted by
Wang, Lane and Conboy (2011) [S69], lean thinking has its origin in manufacturing and
especially the Toyota Production System from the 1950s, and its primary focus is on the
identification and elimination of waste from the process. The concept of agility was first coined
in 1991, as indicated by Gong and Janssen (2010) [S4], as the result of a study of a future view
of USA manufacturing which was believed to be vulnerable and beaten by competitors,
describing the practices observed and considered as important aspects of manufacturing. Sun,
Zhang, and Valota (2005) [S28] point out that, also in 1991, the agile manufacturing paradigm
was introduced by Nagel (Nagel, 1991) as the means for industry to achieve or improve the
ability of coping with continuous and unanticipated changes in their business environment and
proactively capture opportunities from the turbulent business environment. This concept has
since attracted significant amount of attention from both the academia and industry. The
potential benefits of implementing it in companies were soon widely recognized by researchers

and practitioners.

According to Tsourveloudis and Valavanis (2002), "agility" is more formally defined as: “the
ability of an enterprise to operate profitably in a rapidly changing and continuously fragmenting
global market environment by producing high-quality, high-performance, customer-configured

goods and services”.

In keeping with Kamoun (2007) [S13], enterprises have to bring a closer alignment between
business processes and IT resources and reach the desired business agility and responsiveness

to changing business requirements.

According to Nambiar (2009) [S30] agility was defined by Oleson (1998) as: "the ability to
respond with ease to unexpected but anticipated events ...the capability that allows for a

response to be executed with ease".

In fact, agility provides the organization with a competitive edge in today's world of global
competition and cost-conscious consumer. Also, in line with Goldman et al. (1995), traditionally

agility has been understood as the capability of an enterprise to operate in a “competitive
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environment of continually, and unpredictably, changing costumer opportunities’”’. In other
words, “agility is the ability to thrive and prosper in an environment of constant and

unpredictable change”.

In addition, agility has been defined simply as the ability to respond to unexpected change. It
has also been defined as the comprehensive response to the business challenges of profiting
from rapidly changing, continually fragmenting, global markets for high quality, high

performance, customer configured goods and services (Goldman et al., 1995).

In this context, it is observed that more organizations are adopting the agile approach as a
survival tactic in these economically turbulent times which in turn led to interesting views
(Cummins, 2009). As a result, agility became an important business aspect, and according to
Luftman et al. (1993), business agility is: "the ability to change direction on the environment,

and respond efficiently and effectively to that change".

As highlighted by Luna et al. (2010) [S60] many authors such as (Cummins, 2009; Roosmalen
and Hoppenbrouwers, 2008; Sloane et al., 2008), have said that in order to survive the voracity

of the market, business agility is required.

Indeed, Goldman et al. (1995) add that agility is the ability to thrive and prosper in an
environment of constant and unpredictable change, and is required not only to accommodate

change but also uncertainty.

For instance, nowadays the customers’ desire highly customized products tailored to their
specifications at the lowest possible prices and the shortest possible time. Companies, in order
to survive, have to not only improving their efficiencies by eliminating wastes in their processes
but also must have the capability to introduce newer products with minimum design-to-market
times. Agile enterprises have a competitive advantage due to their ability to quickly respond to

customers' demands (Nambiar, 2009) [S30].

In other words, agility is a business-wide capability that embraces organizational structures,
information systems, logistics processes and, in particular, mindsets. According to Christopher
(2000) a key characteristic of an agile organization is flexibility. However, as stated by Ribeiro
and Barata (2011) [S10], agility is more than being flexible. In keeping with Gong and Janssen
(2010) [S4], regards flexibility as a predetermined response to predictable changes, while agility

entails an innovative response to unpredictable changes.
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In fact, has pointed by Nambiar (2009) [S30] flexibility and responsiveness are the hallmarks of
an agile enterprise. In complement, at enterprise level agility has to be understood in a holistic
perspective. Being agile is little different from being flexible. The latter often refers to the
ability of producing a range of products (mostly predetermined) with multipurpose equipment.
It is also different from being lean (producing without waste). Agility in this way begins with
strategy, where the strategy to become agile and the strategy to exploit the agility must be

considered, drawn and put as the baseline of the pace to competitiveness.

Along with, according to Ribeiro and Barata (2011) [S10], the concept of lean manufacturing
emerged as a reaction of the oil crisis and the significant socio-economic changes in the 1950s—
70s. They state that: “A lean manufacturing system is one that meets high throughput or
service demands with very little inventory, and with minimal waste. The most important idea

behind lean manufacturing is avoiding waste, ‘muda’, which is the Japanese word for waste.”

”

After all, “muda” is any human activity that absorbs resources but creates no value. Lean
organizations claim they are more efficient because they only spend resources in activities that
add value. There is, of course, the problem of identifying the value of an activity. Another
aspect of lean manufacturing is the way the production line (shop floor) is organized. Shop floor
workers are organized into teams with a team leader rather than a foreman, as occurred in
mass production. The workers are polyvalent and able to execute the various tasks assigned to
the team. This provides generally a greater sense of fulfilling in the workers since they are not
confined to the repetitive execution of the same tasks as in mass production. Further, teams

have the right to stop the assembly line, whenever they think it is necessary, as when repairing

it. Workers are stimulated to participate with suggestions to improve the process.

Indeed, agility implies understanding change as a normal process and incorporating the
ability to adapt and profit from it. Agility covers different areas, from management to shop
floor. It is a top-down enterprise-wide effort. The agile company needs to integrate design,
engineering, and manufacturing with marketing and sales, which can only be achieved with the

proper IT infrastructure.

According to Gallagher and Worrell (2007), designing and maintaining IT for enterprise agility is
complicated when the competitiveness of the organization’s products and services is
dependent on an ability to respond to market changes at both the business unit and

organizational levels. In fact, the same authors highlight that, for example, standardizing all
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product design at the organizational level would restrict agility at the business unit level, by

reducing the ability of business units to respond to local business conditions.

The word “agile” was used in association with “software process” for the first time in 1998 by
Aoyama (1998), as stated by Dyba and Dingsgyr (2008). In 2001, ten years after the
introduction of the agile manufacturing paradigm, was stated the Manifesto for Agile Software

Development (Beck et al., 2001), bringing a similar approach to Software Industry.

Dyba and Dingsgyr (2008) posit that the Agile Methodologies have gained importance and add
competitiveness and dynamism to the process of software development in the area of Software
Engineering, through initiatives where the principles of communication and collaboration are
crucial, as also stated in [S92] and (Dubinsky et al., 2008b). Moreover, Dubinsky and Kruchten
[S71], [S74] highlight that Software Development Governance (SDG) has emerged in the last
few years to deal with establishing the structures, policies, controls, and measurements for
communication and for decision rights, to ensure the success of software development

organizations.

Moreover, Kruchten (2011) [S92] define agility as:

“the ability of an organization to react to changes in its environment faster than the rate

of these changes.”

In fact, this definition uses the ultimate purpose or function of being agile for a business,
unifying and standardizing agile and lean approaches as simply "agile", rather than defining
agility by a labeled set of practices or by a set of properties defined in opposition to the agile
manifesto approach (Beck et al., 2001). Due of this simplified and objective approach, this will

be the definition of agile adopted for this work.

To tell the truth, we recognize that while agility is focused on react rapidly to changes, lean is
focused on combat the wastages. Although those approaches sometimes may seem
confrontational if analyzed in its essence, we believe that the rational balance between those
approaches can result in a unified "agile" approach that can achieve a better result than if they

were applied separately, in consonance with Wang, Conboy and Cawley (2012) [S165].
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3.7 State of the art of Agile Governance

Agility at the business level requires Information Technology (IT) environment flexible and
customizable, as well as effective and responsive governance in order to deliver value faster,
better, and cheaper to the business. In order to understand better this context, we seek to
investigate how the domain of agile governance has evolved, as well as to derive implications

for research and practice.

Hence, we conducted a systematic literature review about the state of art of the agile
governance up to and including 2013. This study was introduced in Section 2.4.1. Our search
strategy identified 1992 studies in 10 databases, of which 167 had the potential to answer our
research questions. We have organized the studies into four major groups: software
engineering, enterprise, manufacturing and multidisciplinary; classifying them into 16 emerging
categories. As a result, the review provides a convergent definition for agile governance, six
meta-principles, and a map of findings organized by topic and classified by relevance and

convergence. Details about those findings are available at APPENDIX II.

The found evidence lead us to believe that agile governance is a relatively new, wide and
multidisciplinary area focused on organizational performance and competitiveness that needs
to be more intensively studied. Eventually, we made improvements and additions to the
methodological approach for systematic reviews and qualitative studies. These methodological
improvements are detailed at APPENDIX I. The wording of this section and the coming sections

of this chapter are mainly based on the review findings.

Specific details about the review and its findings are organized in specific Appendices, as
follows: APPENDIX 1.1 -SLR: Sistematic Literature Review Protocol, APPENDIX 1.2 - SLR: Studies
Included, APPENDIX 1.3 - SLR: Quality Assessment Form, APPENDIX 1.4 - SLR: Data Extraction
Form, APPENDIX 1.5 - SLR: Overview of the Studies, APPENDIX 1.6 - SLR: Overview of Quality
Assessment, APPENDIX 1.7 - SLR: Studies: Contributions, Focus, Sampling and Geography (Q1),
APPENDIX 1.8 - SLR: Emerging Categories, Studies and Constructs (Q1), APPENDIX Il - SLR:

Emerging findings.

The description of the findings of our review and how they influenced the existing knowledge

about agile governance until then will be discussed from this point in the following subsections.
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3.7.1 Motivation and alighment

Recently, a proposal of agile governance has emerged. Qumer (2007) [S54] presents the first
definition of agile governance we found, focused on Agile Software Development. In an article
about controlling and monitoring of Product Software Companies, Cheng, Jansen and Remmers
(2009) [S63] present the second definition to agile governance we found, focused on Software
Development Governance (SDG). Additionally, Luna, Costa, Moura and Novaes (2010) [S60]
proposed a third definition of agile governance, focused on IT governance, resulting from the
wide application of adapted principles and values of Agile Software Development Manifesto to
the conventional governance processes. In 2013, a fourth definition for agile governance was
introduced by Luna, Kruchten and Moura [S150], as a result of perception of the
multidisciplinary nature of the phenomena related to agile governance. All previously cited

Agile Governance definitions are verbatim available in the Table 3.3.

Hence, the concept of agile governance is gaining attention and evolving over the time as a
meaning that is increasingly making sense in different contexts. By way of illustration,
Roosmalen and Hoppenbrouwers (2008) [S76] points out other benefits of an agile approach in
the context of business can be identified, for example: improved time-to-market and increased
speed of decision making, which ultimately reflects in increased organizational

competitiveness.

Despite this, the agile governance seems a relatively new field of study. Also, agile governance
seems to have a wide spectrum of interest for executives from any business area and IT
professionals, by treating, in essence, aspects such as: organizational performance and

competitiveness.

Agility at the business level demands capabilitieszo, such as flexibility, responsiveness and
adaptability, which should be applied in combination with governance capabilities, such as
strategic alignment ability, steering skills and dexterity to perform control; in order to achieve
effective and responsive sense of coordination across multiple business units, especially in
competitive environments. Under this context, the IT is the link between the decision-making
ability, the willingness strategic, and the competence to put into practice these tactics

concretely.

20 “The power or ability to do something.” (OED, 2013)
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In fact, the design and maintenance of the IT systems for enterprise agility can be a challenge
when the products and services must be compliant with several regulatory aspects (often
needing to be audited). However, the establishment of the necessary management
instruments and governance mechanism to fulfill this mission passes by the application of
models and frameworks that many times have no guidance details of how to implement and
deploy them (such as ITIL and COBIT, among others), affecting the organizational
competitiveness (Gerke and Ridley, 2009; Mendel, 2004).

3.7.2 Agile Governance: characterizing the approach

At this point, it is important differentiate the well-known (1) specific agile approach widely held
on organizations, such as agile software development or agile manufacturing; from the (2) agile
governance approach proposed by this work. While the former has its influence limited to a
localized result, usually few stages of the value chain (Porter, 1985) of the organization. Our
proposal introduces the application of agility upon the system responsible for sense, respond
and coordinate the entire organizational body: the governance (or steering) system. Figure 3.5
depicts the difference between those approaches, in order to facilitate understanding: on part
(A) we use an analogy that illustrate the anatomy of an organization as an human body;
meanwhile the part (B) relates those approaches to the value chain concept proposed by Porter
(1985).
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Figure 3.5 — Organization’s anatomy: an analogy. Source: (Luna et al., 2014b).

In fact, most of the experiences and initiatives found by this work, in the academy and industry
literature, were about the application of the agility paradigm in software development,

manufacturing, logistics, projects, etc.
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Doing an analogy through the comparison between of the organization’s anatomy and the
human body, when we look at Figure 3.5.A we can compare the specific agile approach (1) on
the organization's anatomy, as an application of new materials or potentiating substances that
improve the natural abilities of the organs, muscles and tissues, enabling a located better
performance, such as: using “bionic” prostheses, having certain physiological functions

augmented or enhanced by electronic equipment or chemical substances.

In fact, this approach allows that a subsystem of the organizations (organ, muscle or tissue) can
"run faster", "carry more weight", but without explore the whole potential of the agile
capabilities (substance or implant) because the other organs of the same body (entire system)

did not receive the same treatment, limiting the overall body achievements.

In addition, anytime the performance of the "potentiated subsystem" can be limited by the
performance of the subsystems which were not potentiated by the same approach: the
weakest links. For instance, we can observe this kind of effect in a Software company that apply
agile software development methodologies for their projects, but they do not apply the same
approach in other stages (links) of their value chain** (see Figure 3.5.B), either in their primary
activities, such as: support service, service operation, marketing and sales, etc.; or even their
support activities, such as: billing, contracting, infrastructure, procurement, human resources

management, etc. Or even in their relationship with customers and suppliers.

Moreover, it becomes increasingly difficult to the central nervous system (enterprise’s
governance system) to sense, coordinate and respond all the demands received from the
components of the subsystems of the body, because it also was not potentiated by the same
agile approach, do not developing the required awareness to do that. Including it may cause an
overload on the components of the enterprise’s body of governance. Both biologically and
entrepreneurially (organizationally), this organizational context is not sustainable and it can
generate fatigue e degeneration on the organs (subsystems) and their relationships sometime,

if this unbalanced circumstance is maintained for a long term.

Many times an isolated use of the agile capabilities in specific business units, teams or projects,

can bring incomplete benefits and debatable advantages, because the performance may not be

21 We are addressing the value chain concept proposed by Porter (1985), which analysis looks at every step a business goes through, from raw
materials to the eventual end-user. The goal is to deliver maximum value for the lesser possible total cost.
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sustainable, whether the other sectors of the organization were not equally stimulated to

participate under the same principles, values and practices.

Using this analogy, we can imply that the application of agile capabilities could have not a
better sensitive point to be applied in whole enterprise's anatomy: enterprise’s governance
system, by means of an agile governance approach (2). Indeed, we are talking about its central
nervous system, where the strategies are defined, the decisions are made and the direction is
adjusted according to the changes of reality. In fact, “true” enterprise agility or business agility,
in all required levels, is about agility in the whole enterprise’s value chain (each link or stage),
and it could not be achieved whether the agile philosophy is not assimilated by the Steering
System (organization’s head).

Truth be told, when we look at the application of agility on governance it may seem like
antagonist ideas (an oxymoron®?) or counter intuitive. Nevertheless, if the enterprise's goal is to
achieve the true business agility, it cannot be reached without commitment from all sectors of
the organization, which in turn cannot be achieved without governance. Hence, the concept of
agile governance makes sense and it is necessary. In the Sections that follow, we will dig into

this issue gradually.

3.7.3 Summary of previous reviews

Based on the related work cited on previous Sections, we looked for a previous systematic
review related with the topic in many domains as described below. In the software industry,
according to Abrahamsson et al. (2002) there has been no systematic review about agile
development methodologies found before 2002. After that, gradually, introductions about and
overviews of agile software development are provided by a set of authors, such as
(Abrahamsson et al., 2002), (Erickson et al., 2005) and (Dyba and Dingsg@yr, 2008b). These set of
publications portray the state of the art and practice about methods of agile software

development, as well as learned lessons from application of such methods in software industry.

The systematic review on agile software development which has the recent highest annual
citation rates, presenting the average over 120 citation by year as reported by Google Scholar
(2013), was conducted by Dyba and Dingsgyr (2008) about empirical studies of agile software

development up to and including 2005. As stated by them, the “main implication for research is

2 up figure of speech in which apparently contradictory terms appear in conjunction.” (OED, 2013)
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a need for more and better empirical studies of agile software development within a common

research agenda” for researchers and practitioners.

Dyba and Dingsgyr (2008) point out some evidences about the application of agility beyond
Software Engineering area, such as: agile manufacturing, lean development, new product
development, interactive planning, maturing architectural design ideas and strategic
management. These insights were very useful for our systematic review because they gave us

some directions and helped us classify more accurately the findings of this research.

Wang, Lane, Conboy and Pikkarainen (2009) [S17] conducted a workshop called “Agile Research
— A 7-Year Retrospective”. This workshop, which aimed to investigate “where the agile research
goes”, was based on an open discussion around past papers presented at the International
Conference on Agile Processes and eXtreme Programming in Software Engineering (XP),
identifying current gaps and areas for future research. From the sample of 161 papers
published on this conference, they classified ten of them as related to the emerging area of
business agility, which was pointed out as one of six emerging trends that must be explored
and studied and points the direction for where agile research goes. Although this approach
cannot be considered a systematic review, it presented an agile research topic map that

influenced the findings treatment of our systematic review.

In the manufacturing industry, Ramaa et al. (2009) address the dearth of research on
performance measurement systems and performance metrics of supply chain network by
reviewing the contemporary literature, developing a systematic literature review. Their study
lists more than 60 references for further study. They present four definitions for Performance
Measurement of Supply Chain (PMSC), as well as a brief discussion about the evolution of this

issue.

In the IT governance area, Qumer (2007) [S54] presents a summary of an exploratory review
and analysis to identity the related concepts, key aspects and importance of IT governance, but
he does not deepens the discussion. Correspondingly, Qumer proposes a conceptual “agile
responsibility, accountability and business value governance model”, for large agile software
development environments. Likewise, Luna (2009) conducted an exploratory review about the
agile governance, using four electronic databases, found 75 references, and trying to identify,
catalog, classify, the principal initiatives and authors, as well as understand the relationship

between the several approaches about the theme, up to and including July 2009. The results of

PhD Thesis Page 111 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 3 — State of the art of Agile Governance 112

this work provided insights to propose a reference agile framework for implement and improve
governance in organizations, called MAnGve. The MAnGve framework is focused in the

deployment process, as a catalyzer, it accelerates the governance implementation.

Recently, Wang, Conboy and Cawley (2012) [S165] carried out an experience report analysis to
provide a better understanding of lean software development approaches and how they are
applied in agile software development. The authors “have examined 30 experience reports
published in past agile software conferences in which experiences of applying lean approaches
in agile software development were reported”. The findings of the study enrich our
understanding of how lean can be applied in agile software development. The authors have
identified six types of lean application in these experience reports and categorized them in a
more systemic way: i) non-purposeful combination of agile and lean; ii) agile within, lean out-
reach; iii) lean facilitating agile adoption; iv) lean within agile; v) from agile to lean; and, vi)

synchronizing agile and lean.

However, we did not find systematic reviews in other areas of knowledge related with the
combined application of agile capabilities on governance capabilities. In other words,
apparently, no systematic review about agile governance has been done yet. Therefore, there
are no common understandings about the challenges that we must deal with, when examining
the effectiveness of agile capabilities on governance issues, available for organizations and

practitioners.

3.7.4 Synopsis

Unfortunately, our research did not identify any previous systematic review about agile
governance. Due that, this work can be considered the first systematic review about the agile
governance, in which we found 167 studies (see APPENDIX 1.2) related directly or indirectly with

this domain.

We will now present and discuss our results. The set of evidences found was heterogeneous,
leading the researchers to organize these studies into four major thematic groups: (1) software

engineering, (2) enterprise, (3) manufacturing and (4) multidisciplinary.

Following, we will describe the characteristics of the studies; the research methods adopted,

and evaluate the quality of the studies. Later, we will introduce the studies contained in the
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four groups mentioned above. In turn, we will address the findings about the state of art of
agile governance. After that, the upcoming subsections discuss the strength of evidence of
these findings, followed by the implications of the findings for research and practice and
emerging contributions. Eventually, we discourse about the limitations of this systematic

review.

3.7.5 Overview of studies

In line with the type of reference, or the type of the channel of publication, our review found
105 studies (62.9%) that were published through conferences, 59 (35.3%) studies that were
published in scientific journals, and three studies (1.8%) was published in magazines. APPENDIX

[1.4 will discuss this issue in more details.

Concerning to the nature of the research: 101 studies (60.5%) were developed by researchers
(in the academy) and 66 (39.5%) were carried out by practitioners or had the industry focus.
The Figure 3.6 presents the publication profile along the time, from the selected studies,
grouped by year. Our review found no studies related with the issues of agile governance prior
to 1996. In the same figure we can see three curves: the profile of publication for academy (A)
and industry (1), as well as the total of publication (T) distributed along the years. Considering
the phenomena as a nascent area we can approximate the data from T for a linear trend line
(L), which equation is expressed in Figure 3.6, presenting a coefficient of determination (R’=
0.8029). Based on this information, we can observe a steady growth of studies related with
agile governance, reinforcing the idea of this area is in formation. In spite of the timeline
publications can be expressed by a trend line, we cannot perform long-term forecasts because
shall happen likely loss of linearity resulting from a significant event in the evolution of the

phenomena in study.

Furthermore, Figure 3.6 denotes a rapid growth process about total number of publications (T)
found by this review after 2001, nearly doubling in the range 2001-2006, almost tripling in
2007. We believe that the behavior of the “T curve” agrees with the idea that this is a recent
field of study in developing, as well as we rely on a trend of rapid growth of the publications
related with this domain for the coming years. Regarding to the profile of publication for
Academy (A) and Industry (1), in spite of the result expected for the industry profile to be

usually try to experiment, test or/and apply the knowledge developed by academy, on this case
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we can see a little different behavior: we can observe that the Industry has followed the profile
of publication of the Academy without significant lag, implying agile governance as a topic of
practical and immediate applicability. The agile software development methods are

phenomena that have a similar behavior in this aspect.
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Figure 3.6 — Review’s Timeline: studies by year. Source: (Luna et al., 2014b).

Each publication was further classified based on the nature of the study (study type), trying to
answer the follow question: “Was the study reported empirical research or whether it was
merely a ‘lessons learned’ report based on expert opinion?”. Details how this analysis was
carried out is given in the APPENDIX 1.4, as well as the details about classification of each paper
is depicted in APPENDIX I.5. Only 36 papers (21.6%) could be considered empirical® studies.

The result from this analysis is listed in Table Il.1.

3.7.6 Emerging Groups and Categories

The 167 studies were classified according the approach of constant comparison applied in
qualitative data analysis (Corbin and Strauss, 2008), following a bottom-up strategy: firstly
trying identify emergent category, after trying to relate and group them, in a sequence of
refinement cycles. Always as possible this classification was carried out according the papers’
authors point of view. In other words, when the authors were explicit about the category, their

own classification was considered.

23 - _— . . . TP .
When the study demonstrated materiality and a coherent description about the methods applied (with consistent scientific rigor), conveying
that it was based on evidence by means of experimentation or observation.
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Table 3.2 — Emerging (exclusive) Groups and Categories. Source: (Luna et al., 2014b).

Code Description Studies % Characteristic Focus
Application of agile capabilities upon Software
G1 Software Engineering 62 37.2% governance capabilities on Software production
Engineering
GASD Governance for Agile 23 13.8% Application of governance capabilities on  Agile Software
Software Development Agile Software Development Development
Application of agile capabilities upon
SOAG SOA Governance 20 12.0% governance capabilities on Service- SOA
oriented Architecture
Software Development Application of agile capabilities upon Software
SDG 17 10.2% governance capabilities on Software
Governance . . Development
Engineering
Software Process Application of agile capabilities upon
SPIA Improvement (SPI) 2 1.2% governance capabilities on Software SPI
Agility Process Improvement
Application of agile capabilities upon Enterprise as a
G2 Enterprise 61 36.6% governance capabilities on Business whole
Management or Public Administration
Application of agile capabilities upon
EA Enterprise Architecture 24 14.4% governance capabilities on Enterprise EA
Architecture
Application of agile capabilities upon .
. . o gc’:\?ernance capibilitieps on Entergrise's Or.g.anlzatlonal
AE Agile Enterprise 16 9.6% modus operandi (Business and Public agility ahd
- . responsiveness
Administration)
Application of agile capabilities upon
e-Gov e-Government 10 6.0% governance capabilities related to e-Government
solutions for electronic Government
Agile Public Application of agile capabilities upon
APA Administration 9 5.4% governance capabilities on Public Government
Administration
Application of lean capabilities upon
I-Gov Lean-Government 2 1.2% governance capabilities on solutions for Government
electronic Government
Application of agile capabilities upon Manufacturing
G3 Manufacturing 21 12.6% governance capabilities on industry
Manufacturing
Application of agile capabilities upon
AM Agile Manufacturing 12 7.2% governance capabilities on Manufacturing
manufacturing process
. . Application of agile capabilities upon .
Asc Agile Supply Chain 8 4.8% governance capabilities on Supply Chain Logistic
Application of lean capabilities upon
LM Lean Manufacturing 1 0.6% governance capabilities on Manufacturing
Manufacturing
Application of agile capabilities upon Holistic and wide
G4 Multidisciplinary 23 13.8% governance capabilities on many areas approach
of knowledge
AITG Agile IT Governance 7 4.2% Application of agile capabilities on IT IT Governance
Governance
. . Application of agile capabilities upon
APPG ﬁilrlt?‘;:gj(eszt\jear:gnce 6 3.6% governance capabilities on Projects and Project
Portfolio Management
Application of agile capabilities upon
SG Service Governance 5 3.0% governance capabilities on Service Service
Management
Application of lean capabilities upon
LG Lean Governance 5 3.0% governance capabilities on IT IT Governance
Governance
Total 167 100% - -
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As a matter of fact, the authors were explicit about the category classification in 75 (44.9%)
from the 167 papers selected. In 92 cases (55.1%), the category of the study was not explicit,
and we had to compare the characteristics (content, objective and approach) of the paper with

the categories previously identified to proceed the study classification.

In other cases, the authors were not explicit about the category as well as the paper did not fit
with any category previously identified: in these cases we had to propose a new category based
on the paper characteristics. There were cases where the authors mentioned more than one
category; in those cases we tried to identify which category was predominant, more consistent

(or dense) in the paper content, to proceed with the study classification.

After the first cycle of classification for the studies, we started a classification refinement
procedure, trying to review and confirm the classification from each cycle. In each cycle of this
refinement procedure, each researcher revised the classification defined by the others. All
discordances were treated by discussion that involved all the researchers involved at this stage
that had to reach a consensus. Any change in the classification, passed by the same procedure

of revision and cross-checking among team researchers.

The identification of emergent categories started with 34 original categories. After four
refinement cycles, these categories were reduced to 16, sorted in four major groups, as
depicted on Table 3.2. The information about which study belongs to each category is

presented in APPENDIX I.5.

In the Software Engineering group (G1) we classified categories associated with application of
agile capabilities upon governance capabilities on Software Engineering, and focus on software
production. This was the group with major representativeness, accounting 37.2% of all studies

selected by this review.

In the second most representative major group (36.6%) from this review, the Enterprise group
(G2), we assorted categories associated with application of agile capabilities upon governance
capabilities on Business Management or Public Administration, and focus on the enterprise as a

whole.

In the third one, the Manufacturing group (G3), we classified categories associated with
application of agile capabilities upon governance capabilities on Manufacturing, and focus on

manufacturing industry.
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Finally, in the Holistic (or Multidisciplinary) group (G4) we sorted categories associated with
application of agile capabilities upon governance capabilities on aspects that permeate many

areas of knowledge, and aiming attention at holistic and wide approach.

Nonetheless, these groups are not isolated from each other. In truth, they have a strong
relationship among each other, such as depicted in Figure 3.7. Additionally, this figure is the
result from a second non-exclusive classification about the relationship between the study
characteristics and the four major groups, starting from the original and exclusive classification
from the Table 3.2. In other words, adopting the same approach of revision and cross-checking
applied in the exclusive classification, tags were applied for each study, trying to identify its

relationship with the major groups, according the study characteristics.

(G1) Software
Engineering

(G2) Enterprise

A= 23.4% C=14.9%

H= 18.6%

M= 12.8%

(G4) Holistic
(Multidisciplinary)

(G3) Manufacturing

Figure 3.7 — Emerging Relationship (Non-Exclusive) between the Major Groups. Source: (Luna et al., 2014b).

In the G1 were sorted four emerging categories related with Software Engineering. In the
category Governance for Agile Software Development (GASD) we classified 23 studies (13.8%)
related with application of governance capabilities on Agile Software Development, and focus
on this same topic. In SOA Governance (SOAG) we sorted 20 studies (12%) related with
application of agile capabilities upon governance capabilities on Service-oriented Architecture,
and focus on this specific architectural style. Similarly, in Software Development Governance
(SDG) we classified 17 studies (10.2%) related with application of agile capabilities upon

governance capabilities on Software Engineering, and focus on software development
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governance. In Software Process Improvement (SPI) Agility (SPIA) we assorted two studies
(1.2%) related with application of agile capabilities upon governance capabilities on Software

Process Improvement, and focus on SPI.

Likewise, in the G2 we arranged five emerging categories related with whole enterprise
approach. In Enterprise Architecture (EA) we sorted 24 studies (14.4%) related with application
of agile capabilities upon governance capabilities on Enterprise Architecture, and focus on EA.
At the same time, in Agile Enterprise (AE) we classified 16 studies (9.6%) related with
application of agile capabilities upon governance capabilities on Enterprise’s modus operandi
(Business and Public Administration), and focus on organizational agility and responsiveness. In
e-Government (e-Gov) category we sorted ten studies (6%) associated with application of agile
capabilities upon governance capabilities related to solutions for electronic Government, and
focus on e-government. In Agile Public Administration (APA) we classified nine studies (5.4%)
have connection with application of agile capabilities upon governance capabilities on Public
Administration, and focus on this subject. Finally, in Lean-Government (I-Gov) we classified two
studies (1.2%) related with application of lean capabilities upon governance capabilities on

solutions for electronic Government, and focus on government.

In G3 we organized three categories related with manufacturing industry. In Agile
Manufacturing (AM) we classified 12 studies (7.2%) related with application of agile capabilities
upon governance capabilities on manufacturing process, and focus on this theme. In Agile
Supply Chain (ASC) we sorted eight studies (4.8%) related with application of agile capabilities
upon governance capabilities on Supply Chain, and focus on this subject. Eventually, in Lean
Manufacturing (LM) we classified one study (0.6%) related with application of lean capabilities

upon governance capabilities on Manufacturing, and focus on this issue.

G4 grouped four categories whose applicability and approach are multidisciplinary, wide or
holistic. For instance, in Agile IT Governance (AITG) we classified seven studies (4.2%) related
with application of agile capabilities on IT Governance, and focus on this topic. In Agile Projects
and Portfolio Governance (APPG) we sorted six studies (3.6%) related with application of agile
capabilities upon governance capabilities on Projects and Portfolio Management, and focus on
this matter. In Service Governance (SG) category we classified five studies (3%) related with
application of agile capabilities upon governance capabilities on Service Management, and

focus on this theme. Similarly, in Lean Governance (LG) we grouped five studies (3%) related
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with application of lean capabilities upon governance capabilities on IT Governance, and focus

on this subject.

Additionally, Figure 3.8 depicts each category, group and relationship perceived among them.
Every category is represented by a network node using the same color adopted by Figure 3.7

for the group, as well as each group is rendered as a node in black.

Analyzing the data from Table 3.2 and the description for each category, we could still try group
some categories by focus (or core orientation). Under this approach the G1 will not be affected.
Nonetheless, on G2, the category Lean-Government (I-Gov) could be grouped in e-Government
(e-Gov) category, due the second one might be a specific approach of the first one, and they
have the same focus: application of lean or agile approaches in government, raising its
representativeness for 12 studies (7.2%). Similarly, on G3, the category Lean Manufacturing
(LM) may be grouped in the category Agile Manufacturing (AM), because they have the same
focus: manufacturing, changing its representativeness for 13 studies (7.8%). In like manner, on
G4, the category Lean Governance (LG) might be grouped in Agile IT Governance (AITG), due
they have the same focus: IT governance, raising its representativeness for 12 studies (7.2%).
Nevertheless, we preferred keep the original classification given by authors for final

categorization of findings.

Regardless of the groups and categories identified by this review, in spite of the G1 has the
most part of the isolated papers (23.4% from the 167 papers have no relationship with other
group), Figure 3.7 denotes the relationship is denser between the G2 and G4 (sectors E U G U
H U J), due 29.3% from the selected papers are in these intersection regions. This finding
implies the holistic nature from G4 and the wide approach of G2, inasmuch as the focus of the

latter is the enterprise as a whole.

Comparing the values between the Table 3.2 and Figure 3.7 is possible to identify a changing in
the sort of representativeness of each group to this review. As a matter of fact, when we add
the contribution of each sector from each group (even considering each intersection more than
once, because some of them belongs to more than one group), the non-exclusive

representativeness became: G2 (52%) > G4 (44%) > G1 (43%) > G3 (13%).
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Figure 3.8 — Mapping the relationships for categories and groups. Source: (Luna et al., 2014b).
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This situation probably occurs due some studies originally classified exclusively according Table
3.2, on the non-exclusive analysis carried out to generate Figure 3.7, were classified also in
other groups, in consonance with its characteristics. This phenomenon did not happen with the
same intensity with the papers of G1 and G3, because their categories are more specific and

have a better defined scope.

3.7.7 Genesis and evolution

We also develop the timeline depicted in Figure 3.9, under the lens of the evidences found, in
order to identify relevant aspects in the formation of agile governance field, as well as
understand its genesis and evolution.

(Beck et. al, 2001)
P Manifesto for Agile Software Development

(Qumer, 2007)
(1990s) “agile thinking" < 1st Agile Governance (AG) definition [S54]

[S33]

» (Dubinsky, Chulani & Kruchten, 2008)
1st SDG Workshop

> (Nagel, 1991) agile
manufacturing
paradigm [528] (Cheng, Jansen & Remmers, 2009)
2nd AG definition [S63]

(Luna et al., 2010)

» (1950s) "lean thinking” 2 3rd AG definition [S60]

[$69, $117]

(2002) SOX

» (Luna, Kruchten & Moura, 2013)
4th AG definition [S150]

4 (1988) Basel |

1950 | +40years .. | 1990 1995 |2000 |2005 | 2010

2013

Figure 3.9 — Agile Governance genesis timeline. Source: (Luna et al., 2014b).

In retrospect, this review regained the recent history of agile governance that is intimately
related with the “lean thinking” begun in the 1950s on Japanese industry [S117], [S69]. For a
better understanding of the temporal relationship between these facts we plotted some marks
that highlight the increasing of importance of global governance issues in the business, such as:
the Basel I, the first of the three most important regulatory marks in bank market (Bank for
International Settlements, 2010), as well as Sarbanes Oxley Act, the most important regulatory
mark in stock market (US Congress, 2002). Our review found evidences that agile philosophy

began at manufacturing industry (Nagel, 1991) ten years before the Manifesto for Agile
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Software Development (Beck et al., 2001). In reality, the “agility thinking” has entered in the
literature in the early 1990s [S33]. However, as stated by Sun et al. [S28] just after the
introduction of the agile manufacturing paradigm by Nagel (1991), this concept began to attract

significant attention from both the academy and industry.

Table 3.3 — Agile Governance definitions. Source: (Luna et al., 2014b).

Authors, Year Focus AG Definition

“an integrated agile governance involves lightweight, collaborative,
communication-oriented, economical and evolving effective

umer (2007 Agile Software .
Q ( ) & accountability framework, controls, processes, structures to

[554] Development maximize agile business value, by the strategic alignment of
business-agile goals, performance and risk management”

Cheng, Jansen Software “the accountability and responsibility of management, adopting

and Remmers Development agile software development methods, and establishing

(2009) [S63] Governance measurement and control mechanisms in an agile environment”.
“is the process of defining and implementing the IT infrastructure

Luna, Costa, that provides support to strategic business objectives of the

Moura and IT Governance organization, which is jointly owned by IT and the various business

Novaes (2010) units and instructed to direct all involved in obtaining competitive

[S60] differential strategic through the values and principles of the Agile

Software Development Manifesto (Beck et al., 2001)

“the ‘means’ by which strategic competitive advantages ought to be
achieved and improved on the organizational environment, under an
agile approach in order to deliver faster, better, and cheaper value
to the business.”

Luna, Kruchten
and Moura Multidisciplinary
(2013) [S150]

A good evidence to understand the genesis and evolution of the agile governance phenomena
is analyzing how the concept employed to describe it has been evolved over the time. Our
review found only five?* studies in which were encountered agile governance definitions, those
studies and the verbatim definitions are depicted in Table 3.3. Chronologically, in 2007 agile
governance was first conceptualized on Agile Software Development context. In this
meantime, in 2008, was carried out the first Workshop about Software Development
Governance (SDG), led by Dubinsky, Chulani and Kruchten (Dubinsky et al., 2008a), as a
landmark of the moment when this topic reached recognized significance in Software
Engineering. Looking at the Table 3.3 we can realize that the agile governance definition
gradually had expanded its focus for Software Development Governance (SDG) in 2009, then
to IT Governance in 2010, and reaching a multidisciplinary approach in 2013. This behavior is
coherent as a domain that is taking shape, where the authors start to realize its amplitude and
the relationships among the many contexts where the phenomena manifest themselves,

broadly and holistically faceted and they try to cover their multidisciplinary scope.

2 The study [S75] cites the same definition from [S54].
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Furthermore, Figure 3.6 denotes a rapid growth process about total number of publications (T)
found by this review after 2001, nearly doubling in the range 2001-2006, almost tripling in
2007. We believe that the behavior of the “T curve” agrees with the idea that this is a recent
field of study in developing, as well as we rely on a trend of rapid growth of the publications
related with this domain for the coming years. Regarding to the profile of publication for
Academy (A) and Industry (I), we can observe that the Industry has followed the profile of
publication of the Academy without significant lag, implying agile governance as a topic of
practical and immediate applicability. The agile software development methods are

phenomena that have a similar behavior in this aspect.

In spite of Software Engineering researchers and practitioners having a most relevant historical
mark of the agile movement the Manifesto for Agile Development (Beck et al., 2001), our
review found four studies early than 2001, with impact in other areas, which we cite
chronologically: (1) Jin and Stough (1996) [S25] tries to overcome the lack in the meso-level
analysis of “agility” by providing the concept of agile city, as well as discusses the policy
implications of regional learning infrastructure and analyzes the impact of information,
telecommunication and transportation on region economic development; (2) Seabright and
Delacroix (1996) [S113] explore the concept of the minimalist organization as the antithesis of
the bureaucratic form, in terms of its structural slightness and, through the example of
Alcoholics Anonymous (A.A.); (3) Sharifi, Barclay and Gough (1997) [S33] discuss the agile
manufacturing as a new paradigm, presents the UK manufacturing in this relation and the
developed model for achieving agility; and, (4) Jones, Medlen, Merlo, Robertson and
Shepherdson (1999) [S117] discusses the application of lean principles on BT (British Telecom),
and describes some of the lean tools and techniques that are being used to transform BT in a

lean enterprise.

3.7.8 Who uses it?

Based on findings of the review, we elaborate the Table 1.8, available at APPENDIX II.7, as a
sample of application (use) of agile governance, by scholars and practitioners, to illustrate the

occurrences of its phenomena in different circumstances, in a globalized context.

In addition, we produced a map to synthesize application of agile governance around the world,

based on the sample disclosed in Table 11.8. Indeed, we realize applications of agile governance
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(manifestation of its phenomena) with presence in three out of the five continents of the globe,

as depicted in Figure 3.10.

Although this finding is out of the scope of our review published in (Luna et al., 2014b), we add
in Figure 3.10 recent experiences related to agile governance implementation in Brazil*. We
found these experiences by snowball approach from the studies selected from our review
findings, and further exploratory literature review, in the following publications: (Luna, 20113,

2011b, 2009; Luna et al., 20144, 2011).

Country Qty Institution aty
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Netherlands a UK Government 3
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Figure 3.10 — Mapping Agile Governance application. Source: (Luna et al., 2014b).

3.7.9 Much to be done

Despite many applications of agile governance have been found in this research, our findings,
supported by the results presented in the previous Sections, point out the agile governance
paradigm as a nascent area, lacking of consensus about concepts, patterns perceptions and
direction. For instance, some group of authors use different concepts to express the same

meaning, such as Governance for Agile Software Development (GASD) and Software
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Development Governance (SDG), where the supposed difference between these concepts is
that SDG could be applied in cases not using agile methods, while GASD would be restricted to
agile methods, but both represent the effort to bring some governance mechanisms,
responsibilities and control to software development projects. Under this vision SDG would
encompass GASD. See Figure 3.8 for further information. Or even, Agile Governance for Service
Oriented Architectures (AGSOA) and SOA Governance (SOAG) in which the difference is even
more difficult to discern, since due both concepts seek the establishment of structures,
processes, policies and metrics appropriate to ensure the adoption, implementation, operation
and evolution of a Service-Oriented Architecture aligned with business objectives and
compliant with laws, regulations and best practices. Thus, from our point of view this review
considers the same meaning for both. In the same line, we found the concepts of Responsive
Supply Chain (RSC) and Agile Supply Chain (ASC), where the designations convey an idea of a
different meaning, but when we go deeper, the authors are talking about the same thing: agility

in supply chain.

In fact some candidate categories show up, as new ones, but when we dig into a little more we
realize that those candidate were nothing more than specific approaches or specializations of
categories previously identified. For instance: i) Software Delivery Economic Governance as an
specific approach for Governance for Agile Software Development (GASD); ii) Software
Ecosystem (SECO) governance as an specific approach for Software Development Governance
(SDG); iii) Business Intelligence (Bl) agility governance as an specific approach for Agile

Enterprise.

In other cases, authors use the same concept (or term) to express different meanings. The best
example of this situation is the agile governance definition itself. Our review found four
different definitions published, but pointing out distinct points of view (see the following
Section): being the first three definitions an attempt to delimit the scope of the phenomenon of
interest by each author, as well as the fourth definition already an effort to extend the
definition to fit to the broad phenomena in study. Another example is the understanding of
“organizational agility”, which has different components (flexibility, responsiveness,
adaptability, etc.) in line with different authors. For instance, Roberts and Grover (2012) [S152]
present a table with 15 different definitions for organizational agility and almost 50 key

concepts derived from them.

PhD Thesis Page 125 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 3 — State of the art of Agile Governance 126

In other words, based on the results of this review, the agile governance paradigm is an area in
formation that has no achieved progress in terms of maturity, and needs initiatives which can
give it direction and impulse. Analyzing the contribution of this research, from this point of
view, this systematic review can be seen as a positive initiative towards giving governance to
research and practice in this area. These evidences just reinforce this work as a starting point in

give some direction and insights to help the development of this field.

The evidences found by this review lead us to realize the urgent need for development of
ontology for the agile governance paradigm, as “an explicit formal specifications of the terms
in the domain and relations among them” (Gruber, 1993), organizing and relating the concepts,

synonyms and adequate terms to express the ideas in a clear, straight and objective way.

If on one hand, there are a set of principles, practices and values from subjacent areas (such as
software engineering, manufacturing, government and business management) useful to apply
in agile governance context. On the other hand, these set of constructs are not organized and
systematized for direct and immediate application: they need be translated and adapted for
each context. Truly, the available knowledge has to be suitable for the broad context of this
domain, and our review did not found a guide, model or framework that can help to apply this
knowledge in a systematic and adaptive manner. We believe that all those set of knowledge
should be organized, connected and systematized in some kind of conceptual framework or
theory (Bordage, 2009). Indeed, those evidences reinforce the need and meaning of the work

developed by this thesis.

3.7.10 Agile Governance: phenomena characterization

The studies that handle over the adoption and introduction of agile methods on governance
capabilities are still at an initial stage. Many of them were presented as a set of good
intentions, but without a scientific rigor, which compromises their credibility and applicability.
On the other hand, the big picture depicted by all of them do not give a unified view of ongoing
practice, but offers a straightforward picture of experience and multiple fragmented findings.
These issues is potentiate when we address aspects of agility in governance matters, a young
and nascent area is eight years old, considering the publication of the first definition of agile

governance by Qumer in 2007 [S54].
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By means of the analysis of the publication timeline of Figure 3.6 we can realize two stages
whereby the agile governance phenomena recently passed: (1) the period until 2006: in which
we can see weak signals of agile governance as phenomena in formation expressed by few and
intermittent publications; and, (2) the period after 2006: when the phenomena starting to take
shape, with the first few published definitions, some categories emerging, the start of a
language's construction, though still with many noises, distortions and ambiguities. As a
consequence, we can imply that the next great event on those phenomena will be related with
the alignment of that language to allow an adequate communication among the scholars and
practitioners in an effective way. This episode will support the academy and industry to
communicate and understand the phenomenon more clearly, and consequently admit
achieving the necessary fluency in this area of knowledge in order to conduct it to a new

baseline, accelerating its development.
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Figure 3.11 — Positioning the agile governance phenomena. Source: (Luna et al., 2014b).

Concerning to positioning of the phenomena, we can imply the agile governance as socio-
technical phenomena positioned in a chaordic range between the innovation and emergent
practices from agile (and lean) philosophy and the status quo of the best practices employed
and demanded by the governance issues. The Figure 3.11 depicts this phenomena’s positioning
proposal. The socio-technical nature of agile governance is substantiated due we are handling
with the understanding of the intersections between technical and social aspects: considering

people as agents of change in organizations, in contexts where technology is a key element.
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Actually, the chaordic philosophy was proposed by Dee Hock, the founder and CEO emeritus of
VISA credit card association (Hock, 2005) as “a system of organization that blends
characteristics of chaos and order” (Hock, 1999), as an harmonious and fertile business
environment, whereas the duality of coexistence between chaos and order ends up becoming a

propitious habitat for learning, transformation, growing, creativity and innovation.

In this context, agile governance inherits chaotic elements from the agile paradigm in which fit
the agile and lean capabilities, whereas acquires ordering elements from the governance
paradigm, including legal and regulatory aspects. This approach demystifies the discussion
mentioned at the introduction that suggests agility and governance as alleged antagonistic
ideas. At the same time, it gives impulse for the consolidation of this concept as a creative and
innovative balance between chaos and order, levering business achievements beyond the

command-and-control conventional model.

In a complementary point of view, we can identify two overall phenomena’s trend movements,
in the agile governance paradigm, those are represented in Figure 3.11, based on the
categories depicted in the Table 3.2: (Trend 1) mostly the categories related to G1 and G3
groups, develop efforts to bring governance practices for their core issues (respectively:
Software Engineering and Manufacturing), leveraging existing agile culture in their
environments; on the other hand, (Trend 2) mainly the categories comprehended in the G2 and
G4 groups, promote the endeavor of apply agile capabilities with governance capabilities for

achieve better results in their core issues (correspondingly: Enterprise and broad approach).

Although, these movements may seem contradictories, due they point out different (and
apparently antagonist) directions into the same phenomena; those must be observed only as a
point of beginning, due to the reality experienced in each context, to achieve the same results:
apply agile and governance capabilities in combination. In other words, they are actually “spin
convergent” (in a spiral movement), because the resulting vector of these two forces will reach
the same result: unifying, adapting and accommodating particular components and specific

issues in each area of application, to deliver value faster, better, and cheaper to the business.
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3.7.11 Agile governance: a broad concept, meta-principles and meta-

values

During the synthesis and refinement process of the review's findings, our perception and
sensibility were shaped by the wealth of detail found about agile governance in the different
areas of specialization identified, which derived the grouping of the categories in four major

groups (see Section 3.7.6).

As a result, the evidence suggested that agile governance is a domain with set of open issues
for study. Hence, in order to help researchers and practitioners to start to raise a unified view
about this paradigm, this work propose a first step which can give direction and impulse to this

domain.

The following emerging patterns and insights try to capture the evidences that were gathered
with respect to the effective uses, shortcomings and trends about agile governance seeking to

address the starting points with the view to help the development of this field.

The emerging evidence of this review lead us to believe that agile governance can be broad

and holistically defined, as:

“is the ability”> of human societies to sense, adapt and respond rapidly and sustainably to
changes in its environment, by means of the coordinated combination of agile and lean
capabilities with governance capabilities, in order to deliver value®® faster, better, and

cheaper to their core business.”

When we mentioned the term “human societies”, we try to encompass any kind of
organizations, such as: companies in any industry, non-profit institutions, as well as
governments in any level or conjunction (cities, provinces, countries, or even governments

associations, e.g. The United Nations).

In turn, “core business” is the raison d'étre of any organization, the cause of its existence.
When the organization identifies its customers and recognizes which kind of benefit or value
(by means of products and services) they are delivering to customers in order to achieve its

institutional mission, they are addressing their core business. As a matter of fact, this concept

25
“A natural or acquired skill or talent.”(TFD, 2013).
26
“An informal term that includes all forms of value that determine the health and well-being of the firm in the long run.” (BD, 2013)
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can be applied for any kind of organization, for instance: in case of a company may be the
target activity to achieve profit, for a NGO?’ might be a variety of service and humanitarian
functions, concerning to governments should be initiatives to accomplish the welfare of its

citizens.

Gradually, business agility has become an expression that is not restricted to the universe of
for-profit organizations. In consonance with the proposed definition, we distill a new definition

to business agility as:
“the ability to deliver value faster, better, and cheaper to the core business”.

This new agile governance definition is being presented in order to be this comprehensive
enough to cover all areas identified by this research, at the same time that it is still specific
enough to be useful and applicable in each of these contexts, avoiding being another definition

disconnected from the holistic nature of this wide field of study.

In spite of many of scholars can criticize the absent of the "process" concept on the
aforementioned definition, we would anticipate in saying that agile governance is related much
more to behavior and practice than anything else. Even because processes and procedures are
already well established in governance context, and they “need to be followed", many of them
needing to be audited (ISACA, 2012), or regulated by laws (US Congress, 2002), or else certified

as international standards [S90].

At this point we would like to clarify that agile governance do not come replace the
conventional models, frameworks and methods, such as ITIL (Mendel, 2004), COBIT (Gerke and
Ridley, 2009), among others. Our proposal is just come shed a fresh look about governance,
bringing enablers elements from agile philosophy to extend it for a more resilient and flexible
paradigm. Actually, all knowledge relevant and useful existing related to governance topic have
to be organized in some kind of dynamic repository which we will denominate conceptually of

Governance Body of Knowledge (GBOK).

The GBOK should be organized systematically, fluidly and flexibly, according the pertinence
relationship existing between: global governance, public governance, corporate governance, IT

governance and other types of governance. Likewise, the GBOK should be structured by

27
“A non-governmental organization (NGO) is any non-profit, voluntary citizens' group which is organized on a local, national or international
level.” (NGO GLOBAL NETWORK, 2014)
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categories and dimensions and also contain processes, procedures, laws, regulatory aspects, as
well as all sort of models, frameworks and methods already well-established and relevant
related to the governance topic, such as: ITIL, COBIT, ISO 20000, ISO 27000 family, SOX, Basel
Accords (Bank for International Settlements, 2010; Gerke and Ridley, 2009; Mendel, 2004; US
Congress, 2002).

Moreover, the GBOK does not end in the models cited in this work or known at the time of this
publication. In fact, it must be complemented, organized, and must have a scope and
boundaries better defined in future works. Regardless this, the GBOK should be updated
dynamically, in a continuous way. Despite some of GBOK components being proprietary
models, the agile governance community should use the same policies and mechanisms
adopted by some open-source projects to maintain the consistency and cohesion of the
elements that belong to the GBOK, such as the modus operandi employed by Linux community

[S1], for example.

At the same time, the synthesis of our findings when combined with the approach of agile
methods on governance issues lead us to propose the following six meta-principles for agile

governance, in order to guide future researches and, especially, to drive the practices:

1. Good enough governance: “The level of governance must always be adapted according to
the organizational context”. The level of governance required to achieve business agility
must be balanced, and adjusted when needed, taking into account the particular conditions,
and timing28 of each organization. This meta-principle should lead the practitioners and
researchers to reflect and consider the constraints experienced by each organization,
without jeopardize the regulatory aspects or market rules. In other words, it can be
accomplished respecting the particularities of each environment. For instance, something
that is good for an organization can be too much for other, at least on a specific time frame.
The question remains: is it worth paying for this “extra”? Taking for example the COBIT 5
framework (ISACA, 2012), which has 37 processes, and 17 enterprise goals. Shall these

processes and goals be applied in any cases? In any kind of organizations?

2. Business-driven: “The business must be the reason for every decision and action”. Decisions
of any nature, in any organization instance, must be driven by and for the business. In other

words, all decisions in any business unit, from entire organization (including its conjunctions

%8 «The selecting of the best time for doing or saying something in order to achieve the desired effect.” (TFD, 2013)
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and specific sectors) must be made taking into account the business strategy. People have to
think each decision, design and approach to satisfy business requirements and priorities.
Teams should create a broad culture that can influence the collective behavior in whole
enterprise, in order to give rise to a cohesive organizational awareness. As a result of the
alignment between the business layer and the governance layer, the connections among
each unit of the entire organization, may work as a symbiotic relationship. This leads the
organization to increase flexibility and to reduce the turnaround times when the business

demands quick adapting of the infrastructure to its needs.

3. Human focused: “People must feel valued and incentivized to participate creatively”. People
have to be valued as a key element of change and the driving force in organizations, as well
as they must be encouraged to contribute creatively to the business aims. In organizations
there are people who perform, control and decide about the processes, in so far there must
be leaders that aim to create value in the company by means of getting the best from
people, motivating them strategically, to obtain the need engagement to the business.
Nonetheless, mostly the prevailing methods and tools of governance still are concentrated
on structures and processes. The necessity to understand people as an essential and creative
component of the structures and processes is a critical success factor for governance
initiatives. At the same time, the creation of effective mechanisms to incentive and support

the relationship, communication and collaboration among people is imperative.

4. Based on quick wins: “The quick wins have to be celebrated and used to get more impulse
and results”. The quick wins achieved by team must be celebrated with the same intensity
and seriousness with which the problems are addressed and solved, as well as its impulse
must be used consciously to get more results. The quick wins seek an accumulation of small
impulses which, together in the same direction, are reflected in the medium and long term
great acceleration to the enterprise. This evolution must be continuously monitored and
adjusted. The maturity achieved by the team reflects on "less jerky movements", less
breakage and waste, as well as greater coordination between the parties involved (people,
business units, etc.). The “positive energy” coming from these victories must be used
consciously in the feedback and motivation to the team to continue development of the

governance initiatives and, therefore, should be valued.
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5. Systematic and Adaptive approach: “The teams must develop the intrinsic ability to
systematically handle change”. They should adopt a systematic and adaptive approach
(adjusting the direction in line with the moment experienced by the organization). The
teams and business units should seek to work as organisms adaptive rather than predictive
ones. In other words, they should consider the change as natural component of the business
environment, trying to adapt themselves to new factors arising from the development of
their environments, as well as the business needs, rather than try to analyze previously all

that can happen during each time box.

6. Simple design and continuous refinement: "Teams must deliver fast, and must be always
improving." That is to say, they must choose always the simpler and feasible alternative to
the solutions design, one that can be improved with the least possible waste at the earliest
opportunity. The idea is to adopt simple design and to improve it as soon as possible, instead
of a slow start, trying to establish a balance between the agile and lean approach. The
architecture of the solutions should always be focused on streamlining between the desired
results and the resources currently available. In other words, it is better to do something
simple that generate results immediately, and pay a little more to improve it at the first
opportunity (by means of a possible rework), than doing something complicated with a high

cost of time and other resources, and end up losing the timing of the change in the business.

In fact, in these meta-principles, “team” is a generic word that can be applied for several
complementary connotations in organizational context, such as: technical people, business
people, and even the steering committee. Besides, the adoption of the Greek prefix “meta” to
characterize them is due to our having designed these principles to provide a way of thinking
across the disciplines that compose the agile governance phenomena, trying to cover their
broad nature. Also we should clarify that the these meta-principles were shaped under the lens
of the principles analysis method proposed by Séguin et al. (2012), properly adapted to the
phenomena in study in this review. In other words, regarding to these meta-principles: (1) they
are worded in a prescriptive manner in order to guide action; (2) they are not directly
associated with, or rise from, a technology, a method, or a technique, nor they are a specific
activity; (3) they do not state a comprise (or a mix) or trade-off between two actions or
concepts; (4) they refer to concepts related with agile governance paradigm, some of them

found in this review; and (5) they can be verified in its consequences and by experiments.
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In order to demonstrate the application of these individual criteria analysis, we can take as
example the third meta-principle: “people must feel valued and incentivized to participate
creatively”. In line with Séguin et al. (2012), we can imply: (1) retained: the principle is
expressed in a prescriptive manner, clearly conveying its practical consequences; (2) retained:
the utility or applicability of it is not associated to any technology, method, or technique, nor
specific activity; (3) retained: the meta-principle does not propose an exchange of one thing in
return for another, nor the relinquishment of one benefit or advantage for another, its essence
is “people as an appreciative critical success factor”; (4) retained: we can find some constructs
broadly used in agile governance, such as: lack of appreciation of people in governance
processes as cited in [S11], [S72], [S99] (see 0 and APPENDIX 11.6); and, (5) retained: we can
check if this meta-principle is going on organization, by means of, for instance, an

organizational climate survey.

We believe to achieve better results, teams should use those meta-principles with the support
of a set of meta-values that even can help them to differentiate the conventional approach to
governance from the agile governance approach. In order to do that we develop, following the
same approach adopted for the meta-principles and inspired by the format adopted by
Manifesto for Agile Software Development (Beck et al., 2001), a set of meta-values to fulfil this

mission. Through this work we have come to value the meta-values from the column A of the

Table 3.4.
Table 3.4 — Agile governance meta-values. Source: (Luna et al., 2015).

ID (A) Agile Governance (B) Conventional Governance
1 |ltis more about behavior and practice... than... ...process and procedures.
2 iltis more about achieve sustainability and competitiveness... than... ...be audited and be compliant.
3 {ltis more about transparency and people’s engagement to the ...monitoring and controlling.

business... than...
4 iltis much more about sense, adapt and respond ... than... ...follow a plan.

That is, while we recognize the value in the items on the right (column B), we value the items

on the left more (column A).
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3.7.12 Implications for research and practice

Several inferences for research and practice can be derived from our systematic review. A
detailed discussion about this topic is available at APPENDIX I1.9. In short, for research, this
review demonstrates a clear necessity for studies with more scientific rigor and further
empirical studies, in order to reach a deeper comprehension of agile governance. Our review
confirms that agile governance present state of theory and research evidently nascent, and has
a wide spectrum of interest for executives from any business area, professionals, researchers
and practitioners by treating, in essence, aspects such as: organizational performance and
competitiveness, as well as it can be verified by the categories and major groups that emerged

from these research findings (see Section 3.7.6).

As discussed in Section 3.7.9, the evidences found lead us to realize the urgent need for
development of ontology for the agile governance paradigm (Gruber, 1993), as well as the
entire set of knowledge identified should be organized, connected and systematized in some
kind of conceptual framework or theory (Bordage, 2009). Moreover, the shortcomings and
trends identified in 0 and APPENDIX 1.6, point out some direction for this domain research.
Likewise, the results discussed in APPENDIX 1.3 suggest that any author who develops an

objective work directed to this area he or she can become relevant rapidly.

3.8 Closing remarks

This Chapter started characterizing the main concepts related to this research, and their
relation: governance in its many scopes (Sections 3.2, 3.3 and 3.4), management (Section 3.5)
and business agility (Section 3.6). Then, the Section 3.7 and its subsections have described, in
short, a scenario about state of the art of agile governance, as a result from the systematic

literature review carried out to understand better the related phenomena.

The theoretical background, related works, and review's findings presented in this Chapter, give
to the reader a wide perception about the phenomena under study, their characterization and
related contexts. This understanding is essential for the following Chapters, confirming the
relevance of the ongoing research, as well as providing findings, as building blocks, to theory
development. The next Chapter will describe the emerging theory, the building process based

on Dubin's method and its main components, its development and its application.
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4. The Agile Governance Theory:

development

This chapter aims to present the descriptive research and its consequent operation

that generated the theory proposed by this thesis.
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4.1

Introduction

Our analysis has resulted in the construction of the theory of Agile Governance, or the Agile

Governance Theory (AGT), i.e., a theory for analyzing, and describing what the phenomenon in

study is, classifying and characterizing their main constructs and categories and how they are

relate to each other.

The presentation of Agile Governance Theory is organized as follows:

Vi.

Section 4.2 is a top-level summary of the theory and introduces a context for
comprehension of the following Sections.

Section 4.3 is a characterization of the conceptual framework of the theory, as a
result of the application of the four first steps of the Dubin’s method. This
conceptualization includes developing the theory’s units, laws of interaction, system
states, and boundaries.

Section 4.4 describes the operationalization, confirmation/disconfirmation (and
application) of the theory following the four last steps of the Dubin’s method. This
operationalization entails developing the theory’s propositions, empirical indicators,
hypotheses, and research to test the theory.

Section 4.5 analyzes the system created by the emerging theory discussing its
application, behavior, usefulness and consequences using the theoretical lens of
Dubin (1978, 1976) and disciplined imagination of Weick (1989).

Section 4.6 proposes a set of guidelines on how to put the emerging theory into
practice, allowing an iterative and incremental development of the organizational
context in theory assimilation and its effective implementation.

Section 4.7 discusses motivation for theory use, and how the reader can adapt the

emerging theory to his or her own organization.

To afford a better understanding about the terms adopted in this work, we also have provided

a glossary in 0.
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4.2 Overview

The agile governance phenomena emerge in the context of organizational environment, driving
people to apply agile capabilities upon governance capabilities to provide business agility. The
predominant concern of them is to deliver value faster, better and cheaper to the business in
sustainable cycles. On the organizational context, governance is the keystone to create the
necessary engagement of all units of the organization, attaining greater enterprise agility and

supporting its overall strategy.

Figure 4.1 depicts the theory’s scope, data analysis and data synthesis, in order to give an

overview about the steps and the products generated during this theory building research.

A
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|
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Figure 4.1 — Theory’s scope: core products, data analysis and data synthesis. Source: Inspired on (Adolph, 2013;
Evermann and Wand, 2005; Gruber, 1993; X. Li, 2007).
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4.2.1 Usefulness and audience

In fact, adopting a pragmatic philosophical perspective, we could not avoid carrying out a
practical and objective approach. Thus, we believe people should use the Agile Governance
theory to understand their organizational context, identifying the effects of the factors from
the external environment that generate disturbances in internal environment, as well as the
moderators factors that can retard their advances, in order to be able to improve the
organizational competitiveness (upgrading the ability to sense and respond to changes in
competitive environments) and refine the organizational sustainability (working on the root

cause for eliminating or mitigating the moderators factors).

4.2.2 Foundational Premises of the Theory

The development of the theory is based on three premises. These premises are core to the

foundation and meaning of the theory.

1. The first premise is about the position of agile governance as chaordic and socio-
technical phenomena, which was discussed in details at Section 3.7.10 (Agile
Governance: phenomena characterization).

2. The second premise characterizes agile governance approach, highlighting the
differential between the application of agile approach on governance capabilities, and
the well-established agile specific approaches, such as agile software development (for
instance). This characterization was done in Section 3.7.2 (Agile Governance:
characterizing the approach), by means of elaborating an analogy about Organization’s
anatomy.

3. Finally, the third premise is the definition of agile governance as a broad concept and its
meta-principles, and meta-values proposed by the Section 3.7.11 (Agile governance: a

broad concept, meta-principles).
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4.2.3 Important considerations about the role of: steering

committee, executives, managers and leaders

During the synthesis and refinement process of the research findings, our perception and
sensibility were shaped by the wealth of detail found about agile governance in the different
areas of specialization identified, and formatting the perception of what can make a difference
in its application in the real-world. Then we realized the preponderant importance of the both
concepts “team’s spirit” and “leadership”. It is about how these concepts fit with the emerging
theory that we will discuss briefly in this Section, as a prologue of how these issues should be

interpreted in the coming Sections.

In the development of this study we have found the term “team” to describe a “group of
people, organized to work together, with a full set of complementary skills required to complete

729 On the other hand, the team concept in agile/lean paradigm has

a task, job, or project
greater autonomy and attribution of responsibility, and is defined as “cross-functional group of
individuals that has the ability and authority to define, build and test — all in a short iteration
timebox” (SAF, 2015). In the development of this theory we are adopting the second team
approach. While in a conventional approach the leadership role is focused on drive people to
achieve results, as a keystone of Management Science (Harvard Business School, 2004). In the
agile approach the main role of the leadership is induct people to achieve results. While the
authority of a manager in conventional approach is vested to him/her, by members of the
upper hierarchy of the company (the senior management, board of directors, steering

committee). In an agile approach this aquthority is conquered step-by-step, and measured by the

authority conferred on him/her by the team.

This parallel was depicted just to demonstrate the paradigm shifting necessary to adopt agile
governance. So we can not expect a conventional approach works accordingly in a agile
governance context. In fact, our previous work, MAnGve dedicates many reading hours
differentiating both approaches and suggesting a set of principles, values and practices that can
be adopted to become traditional managers into agile leaders (Luna, 2011a). For instance, the
MAnNGve practice named "Subtle Regency" proposes that driving of smart teams requires a

subtle balanced combination between: imposed and emerging order (what in our theory is seen

2 Elaborated as compilation of the “team” definitions from (BD, 2013; TFD, 2013).
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as a chaordic behavior). It is as if the leader were carrying the conductor’s baton in a symphony

orchestra, such as a Maestro.

We will not delve into here on these issues, but we want to let the following warning: "in agile
governance: executives, managers and bosses should evolve to become participatory leaders
and become integrated into the team". Following the agile philosophy, they need to be an
adaptable leader, i.e., in his/her mission he/she: (1) keeps the focus on inspiring vision of the
team; (2) promotes collaborative teamwork; (3) defends the project, product or service; (4)

protects the team ; and, (5) remove obstacles to team progression.

Therefore, in this work, “team” is a word that can be applied for several complementary
connotations in organizational context, such as: technical people, business people, and even
the steering committee. However, the role of leadership become even more relevant in agile
governance approach, despite the “self-organization” competency that needs to be fostered by

the leaders in every instantiation of the team concept.

4.3 THEORY BUILDING PART ONE - Conceptual development

This conceptualization includes developing the theory’s units, laws of interaction, system
states, and boundaries. These initial four steps comprise Part One of Dubin’s methodology for

theory building research (see Sections 2.2.2 and 2.5.4).

4.3.1 STEP 1: Units of the theory

Theory units (or constructs) are the concepts of the theory, or the basic ideas that make up the
theory, or knowledge plots from which the theory is built (Dubin, 1978). The units represent the
things about which the researcher is trying to make sense and are informed by literature and
experience, answering the first theory development question: “What are the units of the

theory?”.

Science deals with things, and all sciences must have a way of designating its subject matter
(Dubin, 1978). Within a given science, the terms used to designate the relevant subject matter
are the science’s concepts (Dubin, 1978). If the term concept was only applied in this manner, it

would be employed to mean the things out of which theories are built. However, the term
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concepts can also refer to whole theories, or scientific laws or conceptual frameworks (Dubin,
1978). This confusion led Dubin (1978) to use the more neutral term unit to describe the
properties of things out of which we build theories. It is important to point out that units, by
themselves, are not theories. It is only when units are combined in models of the perceived

world that theories materialize (Dubin, 1978).

In order to determine the concepts that would be included in the theory, we developed a set of
theoretical samplings (described in chapters 2 and 3) including: the Systematic Literature
Review (SLR-AG) about the state of art of Agile Governance, Observation on professional
groups based on Social Networks, and semi-structured interviews with representative agents of

the phenomena in study.

Dubin (1978) identified four properties of units. In addition to properties of units, Dubin (1978)
also identified five different classes, or categories of units. These properties and classes are

important because they affect how the unit may be employed in theory building. We

elaborated Table 4.1 and Table 4.2 in order to make clear those distinctions.

Table 4.1 — Dubin’s properties of units. Source: Adapted from (Dubin, 1978).

Characteristics and Properties Warnings
relevance
The first unit property A unit is an attribute if it | A unit is a variable if N/A

identified by Dubin
(1978) is a distinction
between attribute and
variable units.

The distinction between
attribute and variable
units is important
because it influences
the structure of tests
that can be performed
when validating a
theory with empirical
data.

is always present (e.g.
gender).

it may be present to a
degree (e.g. age or
income).

In the case of variable
units, the degree of
presence can be
expressed on either a
cardinal or ordinal
scale.

The second property of
units identified by
Dubin (1978) is a
distinction between real
and nominal units.

Real units are units for
which there is a high
probability that
empirical indicators
exist.

In contrast, nominal
units are units for
which no empirical
indicators exist today
nor are likely to exist
in the future.

The lack of empirical data with
which to test a theory has led
some theorists to discount nominal
units. Dubin disagrees:

“This argument may be countered
in a very simple way. The working
scientist says that at some point,
when confronting the empirical
world, he needs indicators for the
things he finds ‘out there’. But, and
this is critical, if he cranks up his
curiosity only with those things for
which he already has empirical
indicators, then (1) he probably
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Characteristics and
relevance

Properties

Warnings

will never attempt to discover
new empirical indicators (as he
cannot think of looking for new
things if his only tools of imagining
are the representations of what he
knows already), and (2) he
probably will devote a majority of
this research to wholly trivial
problems (1978, p. 51).”

The third property of
units identified by
Dubin (1978) is a
distinction between
sophisticated and
primitive units.

Sophisticated units
represent well defined
units.

Primitive units, in
contrast, are not yet
fully defined.

While some researchers have
argued that primitive units have no
place in theory building research,
Dubin again disagrees. Dubin’s
position is that primitive units are
relevant under several
circumstances such as when there
is an empirical finding that is not
yet attached to a theory or when a
new theory is emerging.

The fourth property of
units identified by
Dubin (1978) is a

Collective units are
those that describe an
entire class or set of

Member units
describe only
individual things.

N/A

distinction between
collective and member
units.

The distinction between
collective and member
units is important
because logical errors
can result from dealing
simultaneously with
collective and member
units in the same
theory.

things.

At this step, we have identified the units of the theory, whereas when during the process of
identification of the attributes for each theory unit, they have emerged based on the following
criteria of development: i) the application of the constant comparative method of qualitative
analysis onto data with emerging categories (Glaser, 1965); ii) the balance between the
frequencies of citation of them in all sources of the theoretical sampling chosen; iii) the
representativeness desired by the theory design, trying to answer: how well the attributes can
describe the construct; and, iv) the ability to translate the key characteristics of relevant
meaning about the theory unit; and, finally, v) due the fact it can be applied in most instances
of this theory unit, some of them found by complementary (exploratory) literature review

about this topic.
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Table 4.2 — Dubin’s classes of units. Source: Adapted from (Dubin, 1978).

Class

Description

Example

Considerations

Enumerative

An enumerative unit is a
property of a thing that is
always present.

Thus, while age is an
enumerative unit
(people always have a
specific age)...

That is, despite the condition of
the thing, it will always have the
specific property.

Associative Alternatively, associative units ...income level is an Associate units are identical to
represent properties of a thing | associative unit (people enumerative units with one critical
that are only present under may have a zero, or exception. Associative units can
certain circumstances. even, negative income have a zero or non-existent value.

level).

Relational Relational units present For example, the unit sex | The price theorists pay for this
properties of a thing that can ratio is based on the complexity is the risk of ignoring
be discerned only by the interaction of two the “summing-up feature of the
relation among two other properties: male and unit, which in turn may lead to an
properties. female. incomplete an inaccurate theory,”

- (Dubin, 1978, p. 63).

E-l Index, the ratio of 1% unit’s combination rule: “A

inter- group relationships | relational unit is not to be

to intra-group combined in the same theory with

relationships, is clearly a | either enumerative or associative

relational unit. units that are themselves
properties of that relational unit”
(Dubin, 1978, p. 73).

Statistical A statistical unit is a property E-l Index, the ratio of Statistical units can be categorized
of a thing that “summarizes the | inter- group relationships | into three classes: (i) units
distribution of that property in | to intra-group describing a central tendency in
the thing”. relationships, might act | the distribution of a property (ii)

as a statistical unit if we units indicating the dispersion of a
were to compare groups | property; and (iii) units identifying
according to the E-I things by their relative position in
Index of each. a distribution of a property (Dubin,
1978).
2" unit’s combination rule:
Where a statistical unit is
employed it is by definition a
property of a collective. In the
same theory, do not combine such
a statistical unit with any kind of
unit (enumerative, associative, or
relational) describing a property of
members of the same collective”
(Dubin, 1978, p. 73-74).

Summative Finally, summative units are “mass society”, or even Summative units are thus the most
those which stand for an entire | in economy we employ complicated units. While they
complex thing comprised of the designation describe a great deal they are
multiple properties (Dubin, “underdeveloped often poorly defined and
1978). economy” to denote a unspecified. For this reason, Dubin

wide set of properties (1978) contends that summative

that characterize such an | units, although useful for

economy (p. 66) communication, may not be used
in theory building.
3" unit’s combination rule:
“Summative units have utility in
education of and communication
with those who are naive in the
field. Summative units are not
employed in scientific models”
(Dubin, 1978, p. 78).
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The following we will describe each of these elements on Table 4.3. The understanding of their

meaning is essential to assimilation and application of this theory.

Table 4.3 — Theory’s units: summary of classification. Source: Own elaboration.

ID | Unit Short description Sample of the Dubin’s classes of | Dubin’s properties of unit

unit's attributes unit (Dichotomous characteristics)

E | Effects of This unit conceptualizes the effects sensed @ Technological [ 1Enumerative |[ ]Attribute or [ X] Variable
environmental by the organizational context, as a result of | impact [ X ] Associative |[X]Real ?f‘[ ] Nominal o
factors the influence caused by the external o Regulatory [ 1Relational {;‘(} (S:Zﬁzlcsttiif:;id[O]r '[winl:rtl:twe

environment in which the organizational institutions [ ] Statistical
context resides. ® Competitiveness [ ]Summative
® Economic effects
® Market turbulence

M | Effects of This unit conceptualizes the effects sensed @ Organizational [ ]1Enumerative |[ [Attribute or [X] Variable
moderator by the organizational context as a result of | culture [ X ]Associative |[X]Realor[ ]Nominal
factors the influence caused by moderator factors s Leadership [ ]Relational {;(} igﬁg'csttiilc:zerd[O]r ,[\Air:rt;?:t"’e

forming part of this context. Those factors e Enterprise [ ] Statistical
tend inhibit or restraining the organizational | architecture [ 1Summative
performance, retarding its advance. The s Business model

nature of these factors varies accordingto  l people

the particularity of each organizational qualification

context.

A | Agile capabilities | The ability to acquire, develop, apply and e Flexibility [ ]1Enumerative |[ ]Attribute or [X] Variable
evolve competencies™ related to principles, s Leanness [X ]Associative |[X]Realor[ JNominal
values and practices, from agile and lean o Agility [ ]Relational {i} i?l)l:lcsttilfjid[o]r '[wi':';:t've
philosophies on organizational contextin s Adaptability [ ] Statistical
order to: (1) overcome weaknesses; (2) [ ]1Summative
potentiate the strengths; (3) avoid or face
threats (and know when to do each one);
and, (4) take a better advantage from
opportunities.

G | Governance The ability to acquire, develop, apply and e Strategic [ ]1Enumerative |[[ ]Attribute or [X] Variable

capabilities evolve competencies related to the way as | alignment [X ] Associative |[X]Realor[ JNominal
an organizational context is conducted, o Decision making [ ]Relational [X] Sophisticated or [ ] Primitive
administered or controlled, including the  Control [ ] Statistical [X] Collective or [ ] Member
relationships between the distinct parties s Compliance [ ]Summative
involved and the aims for which it is
governed (such as: processes, policies,
laws, customs and institutions), in order to:
(1) overcome weaknesses; (2) potentiate
the strengths; (3) avoid or face threats (and
know when to do each one); and, (4) take a
better advantage from opportunities.
B | Business This unit conceptualizes the set of organized @ Business processes | [ X ] Enumerative | [ Attribute or [ X] Variable
operations activities involved in the day to day o Project approach | [ ]Associative | [X]Realor[]Nominal
functions of the business, conducted for the e Practices [ ]Relational [X]Sophisticated or [ ] Primitive
. . L [ X ] Collective or [ ] Member
purpose of generating value delivery, [ ] Statistical
including (but not limited to): processes, [ ]1Summative
functions, services, products, projects,
practices, and behaviors.

R |Value delivery This unit conceptualizes the ability to o Utility [ 1Enumerative |[ ]Attribute or[X] Variable

generate results (and become persistent the o Warranty [ X ] Associative |[X]Realor[ ]Nominal

benefits arising from them) to the business
by means of the delivery of value, whereas
includes all forms of value that determine
the health and well-being of the
organization in the long run.

® Time-to-market

[ 1Relational
[ ] Statistical
[ ]1Summative

[ X ] Sophisticated or [ ] Primitive
[ X] Collective or [ ] Member

In total six units in Agile Governance Theory were identified: Effects of environmental factors,

Effects of moderator factors [M], Agile capabilities [A], Governance capabilities [G], Business

operations [B], and Value delivery [R].

%0 The term “competency” refers to a combination of skills, attributes and behaviors that are directly related to successful performance on the
job (Landstrom et al., 2009; Zack, 2009).
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The presentation of each unit follows the same format. First, the unit is defined and the sample
of its attributes (instantiated to this characterization) is depicted. Eventually, other attributes
can be discovered for each unit of theory, or considered more important in the specific nature
of each organizational context for each application of the theory. The attributes depicted
herein are intended to help describe and illustrate the essence of each theory unit for later
application, but they are not a definitive list, neither an exhaustive reflective exercise about all
their possibilities. In an adaptive theory these attributes can emerge in the course of time and
must be analyzed (assessed, prioritized and discarded) according to every actuality faced.
Indeed, they are much more depending on the organizational context, rather than a predictive

modeling.

Next, the construct validity is discussed. In this context validity represents: (1) evidence of the
unit's previous use in theoretical and empirical research; and/or (2) evidence of the unit’s
emergence from the data patterns observed in the theoretical sampling employed by this
research. Finally, the methodological logic of the unit within Dubin's framework for classifying

units is described.

Regarding to construct validity, we will develop a detailed discussion in Section 4.3.1.1.2 for the
first theory unit, including an illustrative sample from its nomological network and its
dimensions. However, for the remaining theory constructs, in each construct validity section,

we will develop only a underlying discussion, and provide further detail in APPENDIX V.1.

4.3.1.1 Effects of environmental factors [E]

43.1.1.1 Definition

This unit conceptualizes the effects sensed by the organizational context, as a result of the
influence caused by the external environment in which it resides. In other words, this construct
characterizes the influence exercised by external environment's factors (or simply disturbing
factors) that can generate disturbances (disorder, chaos, disarrangement or commotion) in the

organizational context, influencing the performance of its operation in some level.

For instance, agents from external environment, such as government, market or competitors

can generate factors, such as: legislation change, currency exchange rate, market share
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reduction for a particular product or service (by launching of a new competing one). In fact,
many factors from the external environment can interact among themselves influencing the
internal environment in different ways. Those factors affect similarly every organizational
context that resides at the same external environment. However, the effects sensed and
realized by each organizational context depend on the nature and characteristics that
distinguishes it from others. This theory unit characterizes “this manner of sensing the effects

from the external environment”.

Regarding to the nature of this construct, we can infer that the impact felt by each
organizational context might be dependent on the “response ability” of each context, leading
us to infer that those effects can be intimately related with the organizational competitiveness.
In other words, this theory unit should cause more significant disturbing effects on less

competitive organizational contexts than on more competitive ones.

For instance, considering unpredictability as the higher level of uncertainty on the external
environment, the degree of uncertainty of the external environment when properly treated in
the organizational context, by the combination of agile and governance capabilities, become

risks and it in turn can be managed (Loch et al., 2007; Marinho et al., 2014).

Hence, for an uncompetitive organizational context (or with small degree of competitiveness)
to handle uncertainty would be very hard, i.e., the effect caused by the uncertainty of the
environment where an organizational context operates would be intense. We can cite as
example, a project in the power industry (e.g., small hydropower plants), where the business
requirements are based on the current legislation, in which the legislation is under reform
process by the government. We can also exemplify, when the budget of a project is indexed to
a foreign currency, during a period of global economic instability, regardless of the industry or
economy sector. Both examples denotate the influences from factors that are beyond the

control of their own organizational contexts.

Truth be told, we have recognize that there is a threshold where the uncertainty goes beyond
the team's capacity to handle with them, where imponderable®® factors usually transform the
odds of any team giving equal chance to face the external environment effects. In spite of many

projects would be under the influence of these same disturbing factors (associated with the

31 . . .

Imponderable is a factor whose effects cannot be accurately assessed, foreseen or weighed, i.e., these factors
are not susceptible to precise measurement or evaluation. Example: natural disasters, terrorism acts, political
revolutions, economic crisis, despotism, etc. (TFD, 2013).
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uncertainty of the external environment), those projects in which the teams are more
competitive will be better prepared to deal with these disturbing effects than the

uncompetitive ones, up to the limit of the imponderable.

We can also illustrate the characteristic behavior of this construct making an analogy to some
laws of Physics from Classical Mechanics (Cohen, 1989). For instance, we might use the Isaac
Newton’s First law to illustrate the effect of the external environment on organizational
context. In fact, as we have already mentioned the influence of the disturbing factors from
external environment is the same for any organization that operates in the same market
(environment), however the “inertia”*’> felt by each organization (competitors) can be
described in terms of its “mass”. In other words, a lighter enterprise (less massive or lean) will
require less force (therefore, less energy) to overcome its “inertia”, than a heavier enterprise
(more massive or fat). On this illustrative example, the “mass” of each organization seems the
determinant factor of the enterprise competitiveness (analogously represented here by the

ability to overcome the inertia of an object at rest).

4.3.1.1.2 Construct validity

In favor of illustrate theory’s unit validity, we present a sample from the many data patterns
that we found from every source of theoretical sampling employed in this study. These
evidences are related to the influence caused by the external environment on distinct
organizational contexts, concerned to the behavior: “they potentially cause disturbing (or

disquieting) effects on organizational context”. For instance:

(1) In keeping with Janssen and Estevez (2013) [S147], while pursuing both objectives,
governments face a major challenge—to operate in a connected environment, engage
stakeholders and solve societal problems by utilizing new methods, tools, practices and
governance models. Inferring the societal problems as a kind of disturbing factor of
government context.

(2) An IT Process Improvement Expert from Pennsylvania-US, points out, during a discussion
in a social professional network about the “need of governance be agile”: “The external
competitive environment (which is moving *very* quickly in most industries) must be

observed - not for purposes of ‘steering’ it, but for purposes of steering the enterprise to

%2 |nertia is the resistance of any physical object to any change in its state of motion, including changes to its speed
and direction (Cohen, 1989).
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appropriately respond to it.” — [NG07, 191:2]*. Suggesting the competitiveness as an
influential effect of industry environments, as well as a factor whose disturbing effect
must be managed.

(3) An experienced Software Engineer from the Federal Service for Data Processing of the
Brazilian government points out that “Because... we are inserted in the public context,
we observe that the very bureaucracy hinders agility from compliance issues of TCU
[Brazilian Court of Audit]. Agility is a reality for [software] development, but what about
other areas? There are many barriers...” — [IT07, 204:317-323]**. Inferring (among other
things) that the excessive compliance issues demanded by external control bodies,
create bureaucracy, and consequently, those factors disturb the normal operation and

drains the energy of the team to not core issues of the project.

Thus, this construct is a building block of the theory that represents the disturbing potential
effects from factors of external environment (outside the organizational context), as
aforementioned, which we complement with the following examples, but not limited to them,

such as:

o Technological impact: As the impact caused by the technology (or absence of it) in the
organizational context, comprising, but not limited to the following circumstances:
technological obsolescence, shifting technological paradigm, etc. Imache et al. (2012)
[S146] points out that the enterprise strategy is influenced by the socio economic,
legislative and technology changes. Moreover, they claim that the globalization of the
economy makes the enterprise information systems more complex and competition
increasingly fierce. So the enterprise, in order to ensure its survival and its
sustainability, it must be agile permanently; that is, an enterprise must have fast
adapting policy of its strategy and drive quickly important changes at all levels of all its
dimensions in order to align them to its strategy and vice versa. In addition, Deshmukh
(2013) [S134] points out that mobile Technologies will have the greatest positive impact

on the businesses over next five years as it offers a valuable new marketing channel,

3 The citations highlighted as [NG*] are data collected in our observation on professional groups based on social networks, mentioned at the
stage 2 of the research framework depicted in Figure 2.1, and their complete characterization are available at APPENDIX Ill. References marked
like this will be listed only in the mentioned Appendix to avoid duplication.

8 The citations highlighted as [IT*] are data collected in our semi structured interviews mentioned at the stage 2 of the research framework
depicted in Figure 2.1, and their complete characterization are available at APPENDIX IV. References marked like this will be listed only in the
mentioned Appendix to avoid duplication.
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particularly in emerging markets 51% of Financial Services executives said that they will
invest in mobile technologies.

e Regulatory institutions: As a regulatory institution (also regulatory authority, regulatory
body or regulator) is a public or private authority, market or government agency
responsible for exercising autonomous authority over some area of human activity in a
regulatory or supervisory capacity. These institutions also can have a narrow scope of
operating, such as internal audit teams, bodies of supervision, software quality
assurance units, etc. Chulani et al. (2008) [S1] report that legal/regulatory forms of
governance and compliance often differ remarkably from internal forms of governance
that corporations use to ensure they are meeting their strategic goals. Further, Mahnic
and Zabkar (2008) point out that COBIT has also been used from the auditing
perspective of agile development in, for determining compliance of the projects using
agile techniques with Sarbanes Oxley Act (SOX), a regulatory requirement for all public
listed companies in United States.

e Competitiveness: Refers to the ability and performance of an organizational context
operates in a given environment (external or internal to the enterprise) in relation to
ability and performance of other organizational context in the same environment.
Competitive circumstances can be depicted such as: when two or more project teams
are competing for budget/investment (it also can happen against other business units,
or when many enterprises are competing for the same funding, or for the same
customer portfolio). We can also illustrate competitiveness classically, when products in
the same category are competing to increase their market share. According to Korhonen
et al. (2009) [S23], decisions at the strategic level pertain to the organization’s business
models, long-term objectives, future directions as well as formulation of corporate
objectives and policies. These decisions are usually made in the face of external
influences — technical advances, market shifts, environmental factors, or competition.
The mental process of an executive, such as general manager, at this level is parallel:
several interlinked projects with interrelated goals are conducted simultaneously.

e Economic effects: Refers to an organizational context experiencing financial struggles
due to many factors, such as: inflation, consumer confidence issues, unemployment
rates, and rising prices. It can be also noticed in the context of teams, projects or
business units, when there is late payment of the employees, delay in release of funds

to the projects, or cause backwardness in the investments required by the company.
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Economic instability affects businesses' ability to thrive, the cost of living, and the
physical, emotional and financial well-being of consumers, customers, suppliers,
partners and employees. As reported by Ribeiro and Barata (2011) [S10], on the verge of
an economic crisis the industrialists started studying the best strategies to overcome the
relatively high production costs and waste resulting from the production processes.

e Market turbulence: As the rate of change in the composition of market dynamics,
comprising, but not limited to: customer’s preferences, performance of competitors,
volatility of business requirements, market uncertainties, and globalization. Mathiassen
and Vainio (2007) [S27] mention that Eisenhardt and Martin (2000) define high velocity
markets as ones in which market boundaries are blurred, successful business models are
unclear, and market players are ambiguous and shifting. Also, According to Ktata and
Lévesque (2009) [S5], today’s turbulent business environment is compelling software
development providers to face several challenges regarding their ability to react
appropriately to their customer’s needs. Further, Rycroft (2006) [S85] pointed out that
market uncertainty has been moderating the direct effect of speed on successful

innovation for public policy.

However, these effects do not occur in isolation. Indeed, mostly they are result of the
confluence from many environmental factors. For instance, the Subject 1 (an experienced
Engineer and practitioner) has pointed out during the interview: "... Any factor that affects the
economy, any globalizing factor directly affects the sectors... any oscillation will impact directly
in your pocket... these things are always oscillating." - [ITO1, 198:464-465]. And he continues
"... [l can see...] globalizing economic factors as a result the commodities that are regulated by
the international market and government initiatives" - [ITO1, 198:485-488]. This evidence
highlights these effects as consequence of mix of the influence from "economic factors",

"regulatory institutions" and "market turbulence".

The previously presented factors can be seeing as dimensions® of the “effects of
environmental factors”, enhancing the validity related to it, once they help to understand the
effects that are described by this theory unit, as well as they adequately express the patterns in

the data which it intends to conceptualize.

% A relevant constituent of a (composite) theory unit.

PhD Thesis Page 151 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 4 — Agile Governance Theory 152

"4 *[E] External environment factors
effects {84-48)~

i = A
! @@f’ - £ (Emp. indicater) [E] i Shepciated with €% (Emp. indicator) [E] '
1:‘, Competitiveness {31-17}~ Market turbulence [83-
’ D N % =

¥ cost or
operating cost
{27-19}

i O 'cifﬁlx.;
;

5 S O SO | e

I!' ﬁ #Business
{| agility {94-17}~ I\

@ ——————— e

-
-

Figure 4.2 — Effects of environmental factors [E]: Competitiviness storyline. Source: Own elaboration.

For instance, just to illustrate one rationale from the many storylines captured from the
nomological network depicted in Figure V.1, we will describe Competitiveness as an observable
manifestation of the Effects of environmental factors [E]. Figure 4.2 depicts Competitiviness

storyline, illustrating the following explanation:

Competitiveness is an empirical indicator’® from “effects of
environmental factors [E]”, i.e., one of the specific and concrete real
world proxies for middle range theory concepts. Competitiveness <is a>
Business issue [NG07]°, at same time as we can imply that Business
agility <describes the state of> Competitiveness [S159]. This means that
the level of enterprise competitiveness is closely related to business
agility state. In other words, without establish a consistent level of
competitiveness business agility cannot be achieved in its fullness
[S129]. Simultaneously, the level of business agility can be used to

describe the degree of competitiveness from an organizational context

% They are the actual instruments, experimental conditions and procedures that are used to observe or measure the concepts of middle-range
theory Dubin (1978).

% The references pointed out in each relation are only a single illustration of the many evidences found for each relationship described from
the sources of theoretical sampling chosen to this research.
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(Li, 2014). In fact, as we will discuss in Section 4.3.4, business

agility is a system state described by this theory.

Competitiveness <influences> pursuit for profit (or business outcome)
[S139], e.g., because how much competitive are companies more profitable
they can Dbe. In turn, Competitiveness <is associated with> Market
turbulence [ITO08]7, another empirical indicator from “effects of
environmental factors (E17, e.g., in a very turbulent market,
competitiveness becomes an even more desirable capability. Naturally,
the number of Competitors <increases> Competitiveness [S139] in the
environment, as well as Cost (or operating cost) <helps to explain>
Competitiveness [IT01l], because to be competitive an organization should
reduce 1its operational costs and make it compatible with its scale of
business (scalability). As a consequence, Effectiveness <helps to
explain> Competitiveness [IT10], by reason of this ability to become
attractive for customers depends on the capability development to

produce business desirable results, and competitive advantages.

In complement, Globalization <influences> Competitiveness [S1527,
because in an international integrated market arising from the
interchanges of world views many factors drive organizations to be more
attentive to the calls and behavior of this environment increasingly
dynamic. So, in environment like that opportunities should be closely
watched [S131], even though they can be result of partnerships [S8],
which in  turn influences the organization modus-operandi, and
consequently company productivity [S132], helping to explain the
Competitiveness required to handle with all these [E] External

environment factors effects [IT02].

For a matter of length and simplicity we will not describe an example of the rationale for every
storyline concept derived from the nomological network built for each theory unit, depicted in
Figure V.1 (or in the subsequent ones, for the other constructs). This exercise was just carried
out to this empirical indicator of this construct [E], just to give a clear view of the procedure

employed to build the construct validity into the nomological network.

Further details about the density of evidences found in every data collection source related to
this theory unit, as well as an illustrative sample of the construct’s nomological network, are

available in APPENDIX V.1.
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4.3.1.1.3 Methodological logic

Dubin (1978) emphasized the importance of characterizing and classifying the nature of units
used in a theory. Units, he argued, must be differentiated “in order to draw out their
consequences” (p. 37). As discussed at the beginning of the Section 4.3.1, units can be
differentiated by both their properties, which represent dichotomous characteristics (i.e.
attribute versus variable, real versus nominal, primitive vs. sophisticated, and collective versus
member), as well as by their class (i.e. enumerative, associative, relational, statistical, and
summative). This subsection, for each theory unit, aims classifies the construct according to

these properties: dichotomous characteristics and class.

Regarding to the class property, Effects of environmental factors [E] is interpreted as an
associative unit of the theory, because it is a property of an organizational context that can be
only present under certain circumstances, even that in specific level of representativeness, or

represented by different factors (instances of units).

Dubin's (1978) methodology also requires that units be characterized about their unity
properties or their dichotomous characteristics. The implications of these characteristics for
each unit will be further developed in Section 4.4.2 with the specification of empirical indicators
for the units. In short, application of Dubinion logic on to the unit environmental factor effects
[E] clarifies that the unit is variable, because it may be present to a degree. This is real due to
there is a high probability that empirical indicators exist. Further, it is sophisticated on account
of it represent well characterized unit, as well as it is collective because it describes an entire

class or set of things.

4.3.1.2 Effects of moderator factors [M]

43.1.2.1 Definition

This unit conceptualizes the effects sensed by the organizational context as a result of the
influence caused by moderator factors forming part of this context. In this theory "moderator
factors" exerts over organizational context a kind of effect which opposes the organizational

performance.
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These factors act as an intrinsic resistance of the organizational context, and their nature varies
according to the particularity of each one. As a consequence these factors can inhibit or

restraining the organizational performance.

The “moderator behavior” of this theory unit deserves a special attention. A particular factor
can change over time, in same organizational context, according to the moment experienced by
it, changing from moderator behavior (described by this construct) to an enabler behavior,
when it is empowered by the combination of agile and governance capabilities. For instance,
the organizational culture can be refractory at an initial time (moderator effect), causing
effects of inhibit or restraining upon the organizational context and retarding its advance. And
after some cycles of this theory it becomes appreciative and stimulating, influencing positively
the same context (enabling effect). In other words, not every moderator factor has negative (or
permanent) effects, but when they do it, tend to inhibit or restraining the organizational

performance, retarding its advance.

These factors must be worked out by the organizational context, to stop being moderators and
become themselves enablers. This transformation is the mission of the theory units that will be
described on the following Sections: agile capabilities [A] (section 4.3.1.3) and governance

capabilities [G] (section 4.3.1.4).

We can infer that the level of "moderating effect" of those factors depends on “sustainability”
of each organizational context. We will dig deep on this issue, when we discuss system states

in Section 4.3.4.

For instance, factors such as leadership, organizational architecture, business model and people
qualification, regularly can intervene upon the organizational context limiting its performance,

whether they were not properly addressed.

It is important to understand that, when we mention “moderator factor” on the context of this
theory, we are not focus on the concept of “moderation” addressed by Statistics, widespread
by classical references about the nature of moderator behavior of variables such as by Baron

and Kenny (1986).

Further, we can use the Force of Friction®® from Classical Mechanics in Physics to illustrate the

effects of moderators factors from internal environment on the organizational context. As

% The friction force is the force exerted by a surface as an object moves across it or makes an effort to move across
it (Cohen, 1989).
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mentioned, these factors have an attenuating influence, and can act as inhibitors or restrainers
on the enterprise’s endeavors, reducing the velocity (or increasing the energy or/and time
spent) in which the results can be achieved. However, the moderators factors, even as the
coefficient of friction, depends on the particularities of each context. Using a physics language,
it depends on the nature of the materials in contact during a movement (e.g., ice on steel has a
low coefficient of friction, while rubber on pavement/asphalt has a high coefficient of friction).
Hence, reduce the coefficient of friction to guarantee, that once inertia is overcome (effects of
the environmental factors, as illustrated in Section 4.3.1.1.1), the team can develop a
sustainable trajectory with a minimum waste of energy, and with minimal loss of speed, is a

mission of the organization context and the people who compose it.

4.3.1.2.2 Construct validity

The "effects of moderator factors" emerged, from the triangulation among the data collection
source of this research, as a category where fit several concepts related to the same pattern
behavior: “they potentially cause restraining (or limiting) effects on organizational context”. For

instance:

(1) The CEO of a Canadian Software company (Vancouver), highlights in a debate in a social
professional network about “governing agile teams”: “Governance implies a ‘fiduciary
duty’ to influence outcomes in a positive manner for the investor in software. It's roots
are from ‘Tort Law’. Too often, this influence is bordering on negligence, with a
fundamental lack of appreciation of the software development system put in motion.” -

[NGO3, 186:3]. Implying compliance as a kind of moderator factor.

(2) Rycroft (2006) [S85] points out that a survey of 30 projects in 12 British companies
reported that leadership style influenced the speed of development. However, the
source of the technologies used in the project (i.e., internally developed or externally
acquired) moderated the link between the style of leadership and development speed
[S85, 85:407]. Suggesting leadership style and technology impact as a kind of

moderator factor.

(3) A senior Software Project Manager from a renowned Brazilian center for advanced
studies and systems (which at that time he was developing a project for PETROBRAS),
reports during the interview “In my staff, | had a guy who was Adventist [from Seventh-

day Adventist Church], and then from the five o'clock on Friday he did not work more.
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Whether we schedule anything over the weekend about project we could not rely on
him. In addition, we had a guy who was a Jehovah's Witness and had a girl who was
Gospel, so when we wanted to make some socializing in the group [to reinforce the team
play39 ], we always had to manage those restrictions: we could not schedule on Friday or
on Saturday and neither on Sunday... Indeed, we had to schedule during the week days
because of them! Limiting factors such these have happened very often within the team
due to individual culture and personal beliefs, and we had to respect the individuality of
each team member... but these factors have impacted the organizational culture,
leading us to adjust our manner to work on the project.” — [IT02, 199:537-549]. Implying

the organizational culture as a type of moderator factor.

Thus, this construct is a building block of the theory that represents the attenuation potential
effects from factors as aforementioned which we complement with the following examples, but

not limited to them, such as:

e Organizational culture: As the customs, rituals, and values shared by the members of an
organizational context that have to be assimilated by new members, and influences how
this organizational context operates. According to Demirkan et al. (2008) [S82] , the
business environment and organizational culture of different enterprises also may play a
big role in mitigating the success and realized business value of implementing service-

oriented systems.

o Leadership: As a process of social influence in which a person can enlist the aid and
support of others in the accomplishment of a common goal (Chemers, 2014). For
instance, according to Kamoun (2007) [S13], a strong leadership that eloquently
articulates the organization commitment and support for a sustained BPM-SOA initiative
is required. Strong leadership is also a prerequisite for the adoption of comprehensive
cost-reduction, quality of service and business compliance requirements strategies that
are core elements in the BPM-SOA value proposition. Implying that the lack of “strong

leadership” can be a kind of moderator factor.

e Enterprise architecture: In one sense it literally refers to the organization in its built
environment and in another sense it refers to architecture metaphorically, as a
structure which fleshes out the organizations, comprising, but no limited to the

following topics: organizational structure, infrastructure, scalability/modularity of the

% Collective effort and mutual cooperation.
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enterprise workforce, centralization/decentralization related to operation and decision
making. In fact, IT governance centralization is pointed out by Tiwana and Konsynski
(2009) [S15], as a moderator factor. In other words, they advocate that the degree to
which IT specification and IT implementation decisions are made by the line functions
vis-a-vis the IT department. IT specification decisions pertain to what business processes
in the line functions IT must support, the associated constraints (schedule, budget,
quality), objectives, priorities, and performance expectations (e.g., service levels). IT
implementation decisions pertain to the methods, programming languages, platforms,

definition of IT standards and policies, and IT sourcing.

e Business model: As the rationale of how an organization creates, delivers, and captures
value (economic, social, cultural, or other forms of value). The process of business
model construction is part of business strategy (Burkhart et al., 2011). As reported by
Phillips and Wright (2009) [S87], Gardner and Ash (2003) emphasize the nonlinear and
emergent nature of the necessary changes and consider corporate intent and strategy,
application of the business models as a moderator agent. Further, Mathiassen and
Vainio (2007) [S27] advocate that the centralized approach, in the business model of the
company where they were conducting a case study, was becoming inappropriate for
coordinating the responses to increasingly diverse needs and requests. Moreover, High
et al. (2008) [S19] describe how the business model and its capacity of adjustments and
evolution to the business need is a key element to the effective collaboration among
players from a value chain, such as: company, suppliers and customers. Inferring the

business model as a potential moderator factor [19:349].

e People qualification and motivation: According to Heston and Phifer (2011) [S90],
Resource Management is an pillar of the ISO9001 (including Sections: 6.2.1 Competence
of personnel, 6.2.2 Training awareness and competence) provides for establishing
procedures for identifying training needs, qualification of personnel, training on specific
customer requirements, and training records. In complement, the CEO of a Canadian
Software Development company, during a discussion in a social professional network
about “governing agile teams”, points out that “Instead, with a rudder, steerage
becomes ‘refactor our approach’ rather than follow the same tactics in a dead reckoning
fashion; ‘improve our people’ through pin-pointed knowledge and skills transfer;

‘exercise our technology options, before it is too late’ through decision centric

PhD Thesis Page 158 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 4 — Agile Governance Theory 159

architecture.” [NG03, 186:19]. Further, a Senior Consulting of a multinational consulting
firm claims: “I tend to promote the idea that governance should be collaborative in
nature, with a focus on motivating and enabling people to do the right thing as opposed

to trying to command them to do so.”[NG03, 186:29]

The same as the previous theory unit, the moderator factors effects [E] do not happen
separately. They are consequence of association of the influence of several moderator factors
from inner environment. As evidence from this phenomenon we might cite a CEO from a
Brazilian software company specialized in educational and social technologies, which have
vented during the interview: “... Usually the ‘only thing | do’ is focus on strategic matters. | can
do that because we have ‘shared the coordination’ of company [steering] between four
executives, so other decision (than is not strategic decision) can be made for each one in his or
her area of competence... However, before was not that so! People did not give a step without
consulting me. Currently, the whole team realizes that the decentralization of decision-making
process and subsequent improvements in our business model, gave us more flexibility and
agility.” — [ITO5, 202:880-885]. As a consequence we can imply the moderator effects from
“inadequacy of business model” as a combination of the influence of “centralized decision-
making process” and “rigid enterprise architecture”, at the same time as we realize its
favorable relation with "decentralized governance mechanism" in order to achieve enterprise

flexibility and business agility.

Those factors can be considered dimensions of the “effects of moderator factors”, enhancing
the validity associated to it, because they help to explain the effects that are described by the
construct, as well as they adequately express the patterns in the data which it purports to

conceptualize.

Further details about the density of evidences found in every data collection source related to
this theory unit, as well as an illustrative sample of the construct’s nomological network, are

available in APPENDIX V.1.

4.3.1.2.3 Methodological logic

The unit “effects of moderator factors” is a variable unit of the associative class. This construct

is a variable unit because the effects of moderator factors can be present to a degree. The

PhD Thesis Page 159 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 4 — Agile Governance Theory 160

organizational context will be affected by moderator factors in varying degrees (and different

instances of moderator factors), according the level of agile governance experienced by it.

Further, because we can imagine the condition in which no moderator factors [M] attenuating
the business operations [B], effects of the moderator factors is of the associative class; the unit
can have a zero value. This is real due to there is a high probability that empirical indicators
exist. Further, it is sophisticated on account of it represent well defined unit, as well as it is

collective because it describe an entire class or set of things.

4.3.1.3 Agile capabilities [A]

43.1.3.1 Definition

According to Vincent (2008), capability is a feature, faculty or process that can be developed or
improved. Capability is a collaborative process that can be deployed and through which
individual competences can be applied and exploited. The relevant question for capability is not
“Who knows how?”, but “How can we get done what we need to get done?” and “How easily is

it to access, deploy or apply the competencies we need?”

On the other hand, according to (Campbell et al., 2010), competence is the quality or state of
being functionally adequate or having sufficient knowledge, skill, and attitude. Competence is
another word for an individual’s know-how or skill. When we are asking whether we have the
right competencies are not we really asking, “Who knows how?”, and “How well do they
know?”. Horey et al. (2004) have used competence as an essential principle when they
recognized that management and leadership are all about getting the right people in the right

place at the right time.

As a matter of clarity, we will adopt in this work the concept “capability as the ability to
acquire, develop, apply and evolve competencies”. On that basis, this unit conceptualizes the
capabilities to develop competencies related to principles, values and practices, from agile and
lean philosophies. According to the emerging theory the development of these competencies
on organizational context should be motivated in order to: (1) overcome weaknesses; (2)
potentiate the strengths; (3) avoid or face threats (and know when to do each one); and, (4)

take a better advantage from opportunities.
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In turn, the term “competence” refers to a cluster of skills, attributes and behaviors that are
directly related to successful performance on the job (Landstrom et al., 2009), supported by
three pillars: (i) knowledge: “To know what and why to do”; (ii) skill: “To know how to do”; and,

(iii) attitude: “To wish to do” (Krueger, 2003).

For instance, core competencies are the skills, attributes and behaviors which are considered
important for all staff of the organization, regardless of their function or level (Landstrom et al.,
2009). On the other hand, managerial competencies are the skills, attributes and behaviors
which are considered essential for staff with managerial or supervisory responsibilities (Zack,
2009). Keeping that on mind, agile capabilities handle with the development of agile or lean
competencies, in order to enable organizational context to achieve organizational agility, which
refers, in the broadest sense, to the capability of an organization to effectively sense and
rapidly respond to change and complexity in ways that increase that organization’s ability to

thrive, and to remain true to its highest aspirations (Hamman, 2013).

In essence, agile capabilities are dedicated to develop competences, aiming to deliver value
faster, better and cheaper to the business, taking into account the following key elements: (i)
sensing ability: “the instinctive ability to sense and react coordinately”; (ii) positive attitude:
“the mindset to create favorable conditions to reach positive outcomes”; and, (iii) readiness:

“the ability to be ready, willing, and able for action”.

4.3.1.3.2 Construct validity

Regarding to theory unit validity, agile capabilities [A] arise from dynamic capabilities
perspective. In turn, the concept of dynamic capabilities arose from a key shortcoming of the
resource-based view (RBV) of the firm (Eisenhardt and Martin, 2000). Teece et al. (2007) define
dynamic capabilities as “the firm's ability to integrate, build, and reconfigure internal and
external competences to address rapidly changing environments”. Dynamic capabilities thus
reflect an organization's ability to achieve new and innovative forms of competitive advantage
given path dependencies and market positions. We can imply that both agile capabilities [A]

and governance capabilities [G] fit properly in these characteristics.

As stated by Mathiassen and Vainio (2007) [S27], to survive and be successful in turbulent
business environments, firms must: (i) “respond to the anticipated and unexpected changes in

proper ways and due time” [agile capability], and (ii) “exploit changes and take advantage of
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change opportunities” [governance capability]. This implies having “change competency” (Kidd,
1997), being “proficient at change” (Dove, 2002), or exercising “appropriate and systematic
organizational response to change” (Haeckel, 1995), what we can infer as an “agile governance
competency” [AG]. Organizations with these traits have transformed their strategy, structure,
and governance to practice a sense-and-respond mindset (Haeckel, 1985), and they have
learned to manage and apply knowledge effectively to thrive in continuously changing and

unpredictable business environments (Haeckel, 2004).

Such adaptive behaviors are enabled by specific dynamic capabilities, which, according to our
theory, are part of the coordinated combination of agile [A] and governance [G] capabilities.

We can provide more examples, such as:

(1) Baars and Zimmer (2013) [S126] points out a cluster of agility attributes (supported by
many authors) seeking emphasize its multifaceted nature and encompass its definitions.
They have grouped these attributes in three groups, which we can interpret through the
lens of emerging theory, as agile capabilities [A], such as:

a. "Outcome oriented", highlighting “agility” with a desirable outcome of a system
(the fast and timely reaction to an unforeseen change from outside), which can
develop [agile] competencies such as: “ability to react to uncertainty/unforeseen
changes in requirements”, “speed and timeliness”, etc.

b. “Behavioral abilities”, focusing on the behavior of the system or the ability for
this, which can cultivate [agile] competencies such as: “sensing and responding”,
“actively seizing opportunities”, etc.

c. “Structural traits”, which consider agility as a structural trait of a system, i.e., it is
particularly flexible and efficient. In some cases, concrete features of the system
are referred to, which can design intrinsic [agile] competencies such as:
“flexibility”, “dexterity”, “variability”, “availability”, “leanness”, “efficiency”,
“affordability”, etc.

(2) Further, an experienced IT executive from an UK firm in London, points out that “My
view on Agile Governance is: flexible, dynamic, proactive and at the same time follow
changed business/market conditions to reflect demand in governance for which is
responsible/accountable. | think that in such cases Agile approach/culture concentrate

on results achievement and change implementation, if necessary, rather than on strict

processes following, etc.” — [NG10, 194:3].
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(3) A senior Software Process Auditor from a Software Technology Excellence Centre in
Recife-Brazil, pointed out during the interview: “I really believe in agile and lean skills or
capabilities (as you are calling), they will always add value in the day-to-day! The
difference is: Will | use it? All of them, at same time? Or some of them, in an adaptive
way? So I'll use that which adds more value to the business, at the moment. Will | use it
in all its fullness? Maybe not, maybe | need to adjust it to my actuality, restricting some
things depending on the flexibility that the business need.” — [IT06, 203:523-529]. And he
has continued: “Recently, | went to an event that the guy was talking about agility,
right? The lecturer [a well-known Brazilian agilist] was talking about the future of
Scrum... and in short, he [lecturer] wanted to say that the use the guideline in their
entirety is foolishness. For instance, he has advocated the use the Scrum adapted that
adds value to your context. And he has mentioned some success cases of Scrum BUT and
Scrum AND (Schwaber, 2012).” — [IT06, 203:531-545]. Implying the need of adaptability
demanded to handle with agile capabilities, in order to become useful and effective

their application.

Agile capabilities [A] attempt to act as a buffer between firm resources and the changing
business environment, dynamic resources help a firm adjust its resource mix and thereby
maintain the sustainability of the firm’s competitive advantage, which otherwise might be
quickly eroded. Hence, these capabilities emphasize resource development and renewal, and

thus may be particularly useful to firms operating in rapidly changing environments.

Therefore, even if Information System resources do not directly lead the firm to a position of
superior sustained competitive advantage, they may nonetheless be critical to the
organization’s long-term competitiveness in unstable environments if they help it to develop,

add, integrate, and release other key resources over time.

From this review we can see that different researchers and practitioners provide certain
insights into different aspects of agility providers, as agile capabilities [A]. It is highly probable
that there is no single set of agility providers reflecting all aspects. Thus, this unit of the theory
that represents the ability to acquire, develops, apply and evolve agile and lean competencies,
was organized in the following dimensions, but not limited to them, such as:

o Flexibility: As the capability to adjust (adequate) itself to handle with unexpected

situation. For instance, assimilating the change, having resilience to deal with it. Truly,
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Makhlouf (2012) [S154] advocates that in a context where changes are perpetual and
multidimensional, the companies must adapt quickly and consider this turbulent
environment as an opportunity and not as a threat. In order to grow or even to survive
they need to increase their competitiveness, improve their results and strengthen their
agility and strategic flexibility. In addition, a (retired) graduate official of the Finnish
Army claims that “From Lean Improvement approach agile governance makes sense
when one defines his KPl's in a way that they gradually improve the speed of change of
his processes and organization. This increases your flexibility and not the normal feature
of policy, when it becomes a self-sufficient 'order' and in worst case a ‘culture’. Culture

and order in this context are negative features!” - [NG0S8, 192:4].

e Leanness: As the capability "to do more with less", tackling wastes, keeping the things
simple, reusing resources. According to Espafia et al. (2012) [S139], lean approach
advocates defining value from the perspective of the customer, striving for perfection,
continuous improvement, and reducing waste. Barton (2013) [S128] considers how UK
police performance might be improved through the adoption of a ‘Lean’ philosophy. In
addition, Carter et al. (2011) [S93] points out New Public Management (NPM) as a
tendency in lean government, enhancing the effectiveness of the back office clerical

work in the British civil service, UK.

e Agility: As the capability to react to changes faster than the rate of these changes,
anticipating change when possible, analyzing and reacting quickly to it. Imache et al.
(2012) [S246] cite that Conboy and Fitzgerald (2004) draw on the concepts of flexibility
and leanness to define agility as the continual readiness of an entity to rapidly or
inherently, proactively or reactively, embrace change, through high quality, simplistic,
economical components and relationships with its environment. In addition, Knaggs,
Pollard & Wang (2012) [S148] report how the U.S. Supply Services (USSS) is starting to
implement an agile process of contracts, procurement and supply chain, in order to

supply equipment primarily to the U.S. military services.

e Adaptability: As the capability itself to adapt evolutionarily, to handle with the changes
naturally as part of the business environment. For instance, adjusting itself in an
evolutionary manner, developing new strategic features as competitive advantages.
Wilkinson (2006) [S115] discusses how Hewlett Packard Inc. is facing the challenges to

adjust its enterprise architecture to become itself an agile and adaptive enterprise, in
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order to provide flexibility and adaptability of information technology (IT) services to
their customers. Further, Yuan & Yu (2010) [S29] define a Synergic (and adaptive)
Quality Management approach and a collaborative Decision-making Model for Agile

Supply Chain.

However, these competences are not isolated from each other; neither they should be
developed in disjointed fashion. They are supplementary and their combined application can
result in an outcome better than when we apply everyone separately. For instance, Qumer &
Henderson-Sellers (2008) [S75] propose an Agility Calculation Method based on the five agility
features of flexibility (FY), speed (SD), leanness (LS), learning (LG) and responsiveness (RS), to
assist managers in assessing the degree of agility they require and how to identify appropriate

ways to introduce this agility into their organization.

These capabilities can be considered relevant constituents of the “agile capabilities”, enhancing
the validity associated to this theory unit, because they help to explain features, faculties or
processes that can be developed or improved, which in its combination describe the nature of
this construct, as well as they adequately express the patterns in the data which it purports to

conceptualize.

Further details about the density of evidences found in every data collection source related to
this theory unit, as well as an illustrative sample of the construct’s nomological network, are

available in APPENDIX V.1.

4.3.1.3.3 Methodological logic

Agile capabilities are interpreted as an associative unit of the theory, by reason of it is a
dynamic capability that can be present alone under certain circumstances (see Beginner
Scenario (@o) in Section 4.5.3.1), even that in specific level of representativeness, or
represented by different capabilities combination at distinct time period, before and after

starting the theory application.

Regarding to Dubin’s properties of units, agile capabilities is variable, because it may be present
to a degree. This is real due to there is a high probability that empirical indicators exist. Further,
it is sophisticated on account of it represent well defined unit, as well as it is collective because

it describe an entire class or set of things.
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4.3.1.4 Governance capabilities [G]

43.14.1 Definition

Following the same approach adopted to define the agile capabilities [A], the governance
capabilities [G] also emerge from dynamic capabilities approach. In fact, we would describe
governance capabilities [G] as the ability to acquire, develop, apply and evolve competencies
related to the way as an organizational context is conducted, administered or controlled,
including the relationships between the distinct parties involved and the aims for which it is
governed (such as: processes, policies, laws, customs and institutions), in order to: (1)
overcome weaknesses; (2) potentiate the strengths; (3) avoid or face threats (and know when

to do each one); and, (4) take a better advantage from opportunities.

In fact this meaning is quite align with the Cadbury (1992) Report about the financial aspects of
corporate governance, which it has been used to varying degrees to establish other codes such
as those of the European Union, the United States, the World Bank etc. In other words
governance capabilities are close related to the steering process, focus, "maneuverability" and
strategic approach of the organization, business units and its projects. In fact, this construct
conceptualizes aspects primarily related to mechanisms, responsibilities and accountabilities
through which the authority is exercised, decisions are made and the strategy is coordinated
and steered on the organizations, whether they are a country, an enterprise, a specific sector or

a project.

We have found a very broad series of governance capabilities in the literature, such as:
definition and implementation of policies, decision making, accountability, definition and
implementation of control mechanisms, strategic alignment, portfolio management products,

services or projects; compliance, etc.

In essence, governance capabilities are dedicated to develop competences, aiming to give to
the each business unit and at same time to the entire organization the ability to maneuver itself
and respond coordinately, supporting its overall strategy. This ability to drive and coordinate to
the business, takes into account the following key elements: (i) strategic alignment: “the
instinctive ability to define what is crucial to do”; (ii) steering: “the power to act and direct a

course”; and, (iii) control: “the authority and ability to ensure the accomplishment”.
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4.3.1.4.2 Construct validity

Concerning to the construct validity, we already have advanced the discussion in the Section
4.3.1.3.2, when we have considered that governance capabilities [G] conjointly with agile

capabilities [A], inherit the same resolution of dynamic capabilities.

According to Pardo and Burke (2008) governance capabilities provide the appropriate decision
making rules and procedures to direct and oversee related initiatives that are planned,

underway, or implemented to create new capability for interoperability.

Such “steering capabilities” [G] are developed and enabled by specific dynamic capabilities,
which, according to our theory, achieve better results when coordinated and combined with

agile capabilities [A]. Some examples can be provided, such as:

(1) Xu and Kim (2014) have proposed collaborative governance capabilities as one class of
organizational Bl capabilities. They have defined collaborative governance capability as
the capability to define and oversight responsibility and accountability, and to facilitate
problem coordination, which is comprised by two types of collaborative capabilities: (i)
explicit coordination capability, that refers to articulated, written policy and governance
framework among business functions; and, (ii) dynamic coordination capability, which is

defined as the ability to organically coordinate among various parties.

(2) The CEO and CTO of a Canadian Software company in Vancouver, highlights “The work
we are doing is to connect the term governance with risk mitigation - i.e. that bad things
can and do negatively affect outcomes due to uncertainty. Therefore, to govern means
to improve how the project/endeavor makes decisions. This is the gist of what | call
'Decision-centric Capability Improvement'. For many reasons, we humans make poor
decisions, which lead to suboptimal results. Various forms of cognitive bias are always
possible, as is decision fatigue due to the pace of change and dynamism in software
projects. So governance should be about steering humans away from poor decisions.” -
[NGO03, 186:9]. And he continues: “Three major types of decisions can be influenced to
make governance more than just reading a bunch of pretty dashboards and jumping up
and down when things look to be going into the toilet. 1) approach decisions (akin to
DAD's* goals-driven knowledge support), 2) staffing decisions which match skills and

available staff to the approach choices taken, and 3) high-stakes technology decisions

“0 pisciplined Agile Delivery (DAD) is a process decision framework that enables simplified process decisions
around incremental and iterative solution delivery [S122, S132].
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(aka architecture). All these decisions must be made in the presence of feedback to effect
any steerage.” - [NG03, 186:10]. Implying decision making as a key competency for

governance capabilities in software projects development.

(3) An experienced Software Engineer from the Federal Service for Data Processing of the
Brazilian government discusses that “/ totally believe in agile governance concept and in
the capabilities we need to develop to make it real. We're being charged by the
company, for the whole company, to work in an agile way... now! Then agility is already
a reality in the development [specific agile approach]... But from now on staff wants the
whole company works within an agile culture and it can be aligned with principles and
values for the entire organization [agile governance approach]. The organization is
establishing its own 'governance framework', so that agility can also be applied to IT
service management, to infrastructure, to software development, clerical work, having a
whole 'service menu' beyond the parts that are being assembled [business operations].
That is the context is really that, at least what they preach today, is that this is no going
back! It's not a fad, it is not something that this government [mandate] or another
government come and take it from the company context but now, that's the reality
hereafter.” — [ITO7, 204:244-255]. Inferring the development of agile and governance

capabilities as irrevocable and urgent needs in his organizational context.

As a building block of the theory, this construct represents competencies related to the way as
an organizational context is governed, which we complement with the following examples, but

not limited to them, such as:

e Strategic alignment: is related to the establishment of procedures, behaviors and
practices to ensure the continuous alignment of decisions and action with the overall
strategy, as well as the analysis of how much the governance capabilities are closely
associated with the business strategy. For instance, keeping the operations in line with
the business strategy, doing the right thing, prioritizing initiatives, among others.
Dubinsky et al. (2011) [S137] have defined business-IT alignment as the application of IT
in an appropriate and timely way and in harmony with business strategies, goals, and
needs. They cite many studies that have found that the alignment of business and IT
strategy positively affects business performance, and that improved business-IT
alignment maturity increased the ability of a case organization to launch a new business

strategy. Furthermore, they advocate that best results are achieved when IT decisions
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are made by continuously integration between the IT function and other aspects of the
organization. Further, decision making and strategic alignment are closely related, as
indicated by Schantz (2013) [S151] as follows: “Having a strong and understandable
strategy makes it easy to function and take decisions at every level of the organization
as required. It is important to ask two questions of yourself when making a decision: (1)
Is the decision aligned with the strategy? (2) Will the decision have a positive effect on

the value of the company?”

e Decision making: as the systematic cognitive process for reaching decisions at all levels
of the organization, ensuring effective decision making on business operations. In other
words, reducing more complicated decisions down to simpler steps, weighing up the
risks involved, weighing up the pros and cons of each course of action, among others. In
keeping with Mykityshyn and Rouse (2007) [S7], leadership decisions are typically made
based on judgments of and reactions to the current and emerging state of the
environment exogenous to the enterprise. Judgment is also dependent upon the ability
of the executive team to acquire a base knowledge of the marketplace, industry, and
most importantly, the business. Quaadgras et al. (2011) [S161] have also discussed the
importance of embedding information in work processes to enable better judgment in
complex environments, as well as ways to capture human expertise to improve work
processes and outcomes.

e Control: is associated to processes and mechanisms implemented in an organization to
help in achieving specific goals, by monitoring and/or verification of its outcomes, and
subsequent adjustments "to ensure the strategy accomplishment” on business
operations, e.g., establishing mechanism, policies, accountability, among others.
Bartenschlager and Goeken (2010) [S62] points out that according to Zmud (1984),
when the structural form of an organization is functional, the objective is that internal
efficiency and strong hierarchical control is necessary to ensure the overall success
(mechanistic), but when the form is organized around products and services, the focus is
on external effectiveness (organic). Cheng et al. (2009) [S63] describes the control
mechanisms as key elements to agile governance aims, citing them explicitly in their
phenomenon definition for the environment where the software development team is

present: “the accountability and responsibility of management, adopting agile software
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development methods, and establishing measurement and control mechanisms in an

agile environment”.

e Compliance: regards to the establishment of procedures, behaviors and practices to
ensure the conformity of the decisions and action with legislation or regulatory aspects,
whether internal or external to the organization, such as: Iaws41, Iegislations42,
regulatory matters, standards, policies, rules, customs (culture), among others. In other
words, "to ensure regulatory compliance status" of business operations, e.g., keeping
compliant with organizational policies, legislation, international standards, market rules.
One of the founders at Lean IT Strategies claims: “From a Lean perspective, traditional
governance (in my mind this includes traditional budgeting, portfolio and
program/project management practices) often introduce wasteful “rules” (explicit and
implicit) that induce all sorts of counterproductive activities and behaviors such as
gaming, suboptimal flow of information and decision making, siloization®, localized
metrics and rewards, overly complex and downright obfuscatory accounting and
reporting rules, and so on.” - [NGO03, 186:41]. Implying that compliance can be a
moderator factor if the ability to properly handle with regulatory aspects was not
addressed and developed by the team. In complement, an experienced Australian
Consulting from IBM states: “Many companies adopting agile delivery exist in industries
that are heavily regulated by external and internal governing bodies... In these scenarios
poor governance leads to heavy fines and auditing costs, and/or high vendor costs or
poor outcomes. As software/technology becomes more and more an integral part of a
company’s reason for existence and channel to its customers, members, and suppliers
governance, Risk, and compliance becomes of even greater importance.” - [NGO6,
190:14]. Inferring the growing importance of the compliance competency and the

impacts caused by not treating it properly.

Governance competences are not detached from each and every. In fact, they should be
developed and applied in combined and complementary way. Indeed, we have realized this fact

in many references cited previously in this Section, as: Pardo and Burke (2008), Termeer et al.

4 Laws are actually rules and guidelines that are set up by the social institutions to govern behavior. These laws are made by government
officials that in some countries are elected by the public to represent their views. In simple terms, laws are basically things that a person can
and cannot do, e.g., a civil code of a country. (OED, 2013)

a2 Legislation is another term meaning statutory law. These laws have been enacted by a legislature or the governing body of a country.
Legislation can also mean the process of making the law, e.g., environmental legislation or labor legislation. (OED, 2013)

43 The act or process of placing identical data into a multitude of separate electronic places or electronic containers, resulting in inefficiency of
data altering and challenges with data consistency. (UD, 2015)
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(2013), Xu and Kim (2014), Dubinsky et al. (2011) [S137], among others. For instance, when we
returned to the Cheng et al. (2009) [S63] agile governance definition, we notice words as
accountability, responsibility and control mechanisms. These ideas lead us to the establishment
of a clear and transparent set of roles, responsibilities, authority44 and the related
accountability. For each business operation [B] element (product, service, process, project) is
required the definition of whom: i) do the work to achieve (responsible); ii) the one ultimately
answerable for the correct and thorough completion of the deliverable or task, and the one
who delegates the work to those responsible (accountable, also approver or final approving
authority); iii) those whose opinions are sought, typically subject matter experts, and with
whom there is two-way communication (consulted, sometimes counsel); iv) hose who are kept
up-to-date on progress, often only on completion of the task or deliverable; and with whom

there is just one-way communication (informed).

Going beyond, we come to the concept of traceability that refers to the establishment of
mechanisms for keeping track of a given set or type of information to a given degree, and
allowing to perform a chronologically interrelation of uniquely identifiable entities in a way that
can be verifiable. From a conventional approach we can reference them as the traditional
mechanisms to monitoring and control, which adapted to the agile context, become traceability
mechanisms, having as perspectives: measure, metrics, and indicators; as well as a strong
relationship with the accountability dimension. However, traceability going beyond these basic
issues and it allows the establishment of effective mechanisms (and metrics) to ensure the
accomplishment of the business strategy, on several perspectives, such as: accounting,

auditing, quality and management.

These capabilities can be considered relevant constituents of the “governance capabilities”,
boosting the validity related to this theory unit, because they aid to describe features, faculties
or processes that can be developed or improved, which in its combination describe the nature
of this construct, as well as they adequately express the patterns in the data which it purports

to conceptualize.

Further details about the density of evidences found in every data collection source related to
this theory unit, as well as an illustrative sample of the construct’s nomological network, are

available in APPENDIX V.1.

4 Authority regards to the establishment of mechanisms whereby power is exercised and recognized in an organizational context. (United
Nations, 2013a).
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4.3.1.4.3 Methodological logic

This unit of the theory has the same properties of agile capabilities [A], i.e., it is interpreted as
an associative one, due both are dynamic capabilities that can be present only under certain
circumstances (see Beginner Scenario (po) in Section 4.5.3.1), even that in specific level of
representativeness, or represented by different capabilities combination at distinct time period,

before and after starting the theory application.

Regarding to Dubin’s properties of units, governance capabilities is variable, because it may be
present to a degree. This is real due to there is a high probability that empirical indicators exist.
Further, it is sophisticated on account of it represent well defined unit, as well as it is collective

because it describe an entire class or set of things.

4.3.1.5 Business operations [B]

4.3.1.5.1 Definition

This unit conceptualizes the set of organized activities involved in the day to day functions of
the business, conducted for the purpose of generating value delivery®, including (but not
limited to): processes, functions, services, products, projects, practices, and behaviors. These

activities depend on the nature of the core business of the organization.

In turn, “core business” is the raison d'étre of any organization, the cause of its existence.
When the organization identifies its customers and recognizes which kind of benefit or value
(by means of products and services) they are delivering to customers in order to achieve its
institutional mission, they are addressing their core business. As a matter of fact, this concept
can be applied for any kind of organization, for instance: in case of a company may be the
target activity to achieve profit, for a NGO might be a variety of service and humanitarian
functions, concerning to governments should be initiatives to accomplish the welfare of its

citizens.

Gradually, business agility has become an expression that is not restricted to the universe of

for-profit organizations. In consonance with the proposed definition, we have distilled a new

45
“An informal term that includes all forms of value that determine the health and well-being of the firm in the long run.” (BD, 2013)

46
“A non-governmental organization (NGO) is any non-profit, voluntary citizens' group which is organized on a local, national or international
level.” (NGO GLOBAL NETWORK, 2014)
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definition to business agility as: “the ability to deliver value faster, better, and cheaper to the

core business” (Luna et al., 2014b).

The prime goal of the ongoing theory is to help people (in an organizational context) to identify
and address their emerging disturbing and moderator factors in order to take their business
operations [B] to a level of business agility, aiming maximizes its value delivery to the business

and their beneficiaries (shareholders, customers, citizens, etc.).

However, to achieve business agility baseline is easier than keep it (Caligiuri, 2013; Smith,
2012; Wang et al., 2014) [S32, S118, S135, S164, S166]. Hence, a dynamic balance between
sustainability and competitiveness seems to form a perfect combination to allow business
operations [B] must be able to maintain their productivity and balance of resources for a long
term, at the same time while they must be able to be competitive in large range of
circumstances (even adverse and turbulent), having successful in the persistence of the effects

of their produced results, by means of value delivery.

Business operations [B] are articulated by business processes that describe the entire value
chain of an organizational context. A value chain is an interlinked value-adding activities that
convert inputs into outputs which, in turn, add to the bottom line and help create competitive
advantage (Porter, 1985). In ITIL v3 (OGC, 2007a) value chain is described as a sequence of
processes that creates a product or service that is of value to a customer. Each step of the
sequence builds on the previous steps and contributes to the overall product or service. A value
chain typically comprise: (1) primary activities, closely related to the core business; and, (2)
support activities, assisting the primary ones. As usual example of the primary activities we
would cite: (a) inbound distribution or logistics, (b) manufacturing operations, (c) outbound
distribution or logistics, (d) marketing and selling, and (e) after-sales service. These activities are
commonly supported by: (f) purchasing or procurement, (g) research and development, (h)
human resource development, (i) and corporate infrastructure. The Figure 3.5.B depicts a
didactical view about this classical view of value chain. However, as we have mentioned at the
beginning of this Section the configuration of the business operations [B] and their respective
value chain depend on the nature of the core business of the organization. For instance, for a
software development firm we can cite as primary activities: (1) requirements elicitation, (2)
product design, (3) software implementation, (4) software test, (5) software deployment, (6)

software maintenance.
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These activities ca be described in terms of business processes, and grouped in macro-
processes or depicted in sub-processes, activities and tasks, according to (ISO, 2008; OMG,
2011). In turn, to achieve better results these processes can adopt best practices from industry
to generate and improve their outcomes, by means of products and/or services. In
complement, projects have usually become the means by which transformation occurs and
changes are addressed on organizational context in order to achieve business objectives (Luna
et al., 2010) [S60]. In spite of the nature of the business processes, best practices chosen to
improve them, the projects that allow this improvement and evolvement, depend on the
nature of the core business of every organizational context; these concepts (process, practice
and project) are universal, and they can operate in a multitude of settings (in a combined and
articulated manner) to establish and support the business operations in a large range of core

business circumstances.

We will explore the concepts of sustainability, competitiveness and business agility, as well as
describe their relations and effects over each other when we characterize the laws of
interaction of the theory (Section 4.3.2) and their system states (Section 4.3.4). For now let's
delve a little more on the concept of business agility that is the system state described by this

theory where we wish to take the business operations [B].

4.3.1.5.2 Construct validity

Concerning to the theory unit validity, business operations is closely related to business agility,
and other minor but associated concepts, such as: business process management (BPM) [S129,
S134, S142], project management (PM) [S3, S39, S44, S98] and best practices from industry
associated with quality management (QM) [S29, S31, S45, S47] and process improvement (Pl)
[S17, S75, S82], which vary according to each core business. For software industry we would
mention, for instance: Software Process approaches, such as Scrum [S151, S160, S167] or XP
[S123, S165]; or Software Processes Improvement (SPl) models such as CMMi [S5, S8, S75,

S$146], just to cite few.

The "business operations" emerged, from the triangulation among the data collection source of
this study, as a category where fit several concepts related to the same pattern behavior:
“organized activities involved in the day to day functions of the business, conducted for the

purpose of generating value delivery”. For instance:
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(1) In keeping with Gurjar and Rathore (2013) [S144] business agility is about finding ways
to wrap otherwise commodity products in a blanket of value added services that can be
constantly tailored to respond to customers’ changing needs. The authors go so far as to
propose an "equation" to describe business agility, as: “Bring together above definitions
we obtain new equation as — ‘Business Agility = Rapid information access, analysis,
decisions + Rapid business innovation + Rapid deployment of business capabilities +
Rapid scaling of business operations up and down + Facile collaboration and access to

v

resources + Security, compliance, business continuity’.

(2) In addition, the IT manager from Brazilian Army Central Hospital highlights that “I think
the big issue is IT be able to meet many possible changes that may occur with the
business areas, giving agility with the new strategic guidelines.” - [NG01, 184:1].
Implying the strategic alignment between IT and business areas as a means of achieve

business agility.

(3) The Subject 1, an experienced Engineer and practitioner has claim during the interview:
“Business agility is about make decisions on business operations, then | think it's that
thing with the decision quickly and... that decisions, this set of decisions that can
guarantee the survival, the daily bread. Responsive governance would give autonomy to
make decisions ... on time!” - [ITO1, 198:485-488]. This evidence illustrates the close

relation that there is between decision making capability and business operations

efficacy.

This unit of the theory that represents “organized activities involved in the day to day functions

of the business, in order to generate value delivery”, was organized in the following
dimensions, but not limited to them, such as:

e Business processes: related to the establishment, implementation and management of

business processes to describe the entire value chain setting to the business operations,

e.g., ensuring the reproducibility of business operations, supporting business goals,

ensuring business continuity. Korhonen, Hiekkanen & Lahteenmaki (2009) [S23] points

out that exemplary governance bodies and roles include line-of-business managers,

middle-managers in IT units, process stewards and steering groups of implementation

projects.

e Project approach: with respect to the establishment and implementation of project life

cycle and project management approach for transitory aspects on business operations,
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e.g., dealing with service transition, applying to change management, to produce new
product/service, conducting business operations improvement. Bartenschlager &
Goeken (2010) [S62] argue that Multi Project Management (MPM) is a technique of
central importance to achieve the transfer of strategic plans to implementation, as

projects are the central driver for change in organizations.

e Best Practices: regards to the identification, establishment and implementation of best
practices from industry and academy, in order to improve business operations, e.g.,
allowing organizational learning, raising operation standards. Ambler & Lines (2013)
[S122] point out that disciplined agile teams recognize that they are part of a larger,
organizational ecosystem and act accordingly. Disciplined Agile Delivery (DAD)
introduces primary roles of Architecture Owner (an agile solution architect) and
Stakeholder to supplement the Scrum-like roles of Team Lead (ScrumMaster), Product

Owner, and Team Member.

The term business agility is usually used as a synonym of enterprise agility or organizational
agility and applied to designate a property of an enterprise to function in a highly dynamic
world. As a result, agility became an important business issues. In addition, from different
definitions of business agility, enterprise agility and organizational agility given by many
authors, of which just to mention some [S106, S123, S129, S134, S135, S142, S144, S146, S149,
S152, S157, S161, S164, S166], we distill some key concepts such as: skill to response to
environmental change, ability to cope with uncertainty, customer-based value, capacity to
respond quickly and flexibly, competence to provide innovative responses, speed and dexterity,
aptitude to adapt to environmental change, among many others. Emerging from this universal
set through the analysis of the essence for each key concept we condense the following three
key attributes to business agility, namely: i) sustainability; ii) competitiveness; and, iii)

effectiveness.

In the context adopted by this work sustainability must be interpreted as “the property to be
able to be maintained the harmony and productivity of the organizational context at a certain
rate or level, conserving a balance by avoiding depletion of resources: time, team motivation
and energy, etc”. Likewise, competitiveness is related to “the ability to maintain the
organizational context able to compete in any circumstances, especially in turbulent and
dynamic environment”. Enhancing gradually the organizational ability to sense and respond to

changes in competitive environments. Finally, effectiveness is about the degree to which
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something is successful in producing a desired result, focusing not only on the effect of the

income, but also in the persistence of this effect with respect to time.

These attributes can be considered relevant constituents of the “business operations”,
enhancing the validity associated to this theory unit, because they help to explain the nature of
this construct, as well as they adequately express the patterns in the data which it purports to

conceptualize.

Further details about the density of evidences found in every data collection source related to
this theory unit, as well as an illustrative sample of the construct’s nomological network, are

available in APPENDIX V.1.

4.3.1.5.3 Methodological logic

This unit of the theory is enumerative because it is a property of the business that is always
present. In other words, if the business has no operations, it cannot exist. The business
operations are the engine (driving force) that maintains the business fulfilling its mission and

addressing its core business.

Regarding to Dubin’s properties of units, business operations is variable, because it may be
present to a degree. This is real due to there is a high probability that empirical indicators exist.
Further, it is sophisticated on account of it represent well defined unit, as well as it is collective

because it describe an entire class or set of things.

4.3.1.6 Value delivery [R]

4.3.1.6.1 Definition

This unit conceptualizes the ability to generate results to the business by means of the delivery
of value, which it includes all forms of value that determine the health and well-being of the
organization in the long run. Further, these results must be expressed not only by delivery of
products and services (which are outcomes from business operations [B]), but mainly by the
persistence of the benefits arising from them (e.g., customer satisfaction, business efficacy,
humanitarian aid, welfare of citizens), for a large spectra of audience that depends on every

core business, such as: shareholders, customers, employees, partners, suppliers and societal.
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In other words, no use the organizational context generates value whether it fails to deliver
value to those who really need it. Organization should include in its planning, the respective

activities to ensure value delivering to its audience.

Indeed, one of the most common reasons for the failure of a business attempt is its lack of
ability to deliver value to its audience (Groth, 1994; Ravald and Gronroos, 1996). Probably it is
because the concept of value can alone be defined by the audience, and it can include tangible
and intangible concepts, such as perceptions and opinions (Koerner and Koerner, 1996;

Lindgreen and Wynstra, 2005; Walters, 2012).

In a plain and brief explanation one of the components of the value delivery is "utility", which it
means that whatever we are delivering to the audience has to be fit for the purpose that will be
assigned to it by the customer, for instance. Essentially, for any product or service we deliver to
a customer, having utility means that the customer can enhance the performance of their own
assets, or remove some sort of constraint that prevents them from receiving more value from

their assets (Thiry, 2008).

Another component is "warranty"”, which it means that the products or services that you
deliver to your customer must be fit for use. Farther relevant aspect, in this case regarding to
intangible aspect, to be addressed is to identify and overcome the barriers of the "audience's
perceptions". The challenge for the organizational context is to identify these perceptions and
determine the best way to present the service in a way that will convince the customer that this
is the product or service that meets all of the requirements, real and perceived (Porter and

Kramer, 2011).

In complement, a supplementary component of the value concept is the stream of time
compatible with a satisfactory cost/benefit ratio, for every product or service, from the
moment of conception until its availability for use, also known as: “time-to-market” (Brown,

2009).

In essence, we will stick to the tangible components to describe and test the behavior of this
theory unit, because we need identify observable properties of the related constructs
(empirical indicators) for the stage of theory testing. However, we must keep in mind that
intangible aspects should not be ignored in the theory application, but for while they will not be
focus of this work at this time. In short, value delivery [R] will be characterized in three

dimensions: (i) utility: whether the outcomes are fit for purpose; (ii) warranty: whether they
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are fit for use; (iii) time-to-market: whether they are available at the right time, in the right

place, to the right people.

4.3.1.6.2 Construct validity

The concept of value delivery is a keystone of governance being notarized by academy and
industry as follows. For instance, according to Barton (2013) [S128] this notion of ‘value’ is one
of the key constructs supporting the concept of Lean thinking, which can be considered as a
methodology that has its origins in the Toyota Production System (TPS) and whose principal
objective is the creation of low cost improvements based on the reduction of waste [S90].
Moreover, in keeping with ITIL v3 (OGC, 2007a) and the COBIT 5 (ISACA, 2012) value delivery is
the means by which we should ensure that IT-enabled investments can be managed through
their full economic life cycle. Indeed, Makhlouf (2012) [S154] points out that in COBIT (ISACA,
2012) value delivery is one of the five basic principles that characterize the IT governance:
strategic alighment, value delivery, performance measurement, resource management, and risk

management.

In consonance with ITIL and COBIT, Qumer (2007) [S54] states that IT governance provides a
mechanism for a strategic IT-business alignment to acquire maximum business value delivered
by the consumption of IT resources. In addition, Dino, Dico and Midekso (2012), the service
management paradigm improves return on investment (ROI), keeps risks low, profits high by
fulfilling business agility and improved quality of service to the level of customer satisfaction

and needs of an enterprise.

In favor of illustrate theory’s unit validity, we present a sample from the many data patterns
that we found from every source of theoretical sampling employed in this study. These
evidences are related to the influence caused by the external environment on distinct
organizational contexts, concerned to the behavior: “the ability to generate results to the
business by means of the delivery of value”. For instance:

(1) Gong and Janssen (2010) [S4] have introduced an approach to measure the process
flexibility and agility in an e-government context. In our approach, six dimensions are
introduced. The identification of those dimensions is a combination of qualitative and
guantitative study. The former provides us the direction of measurement, which is the
performance and cost aspect. The later makes them more precise by introducing

dimensions that can be quantified. Those dimensions are 1) “throughput”, 2) “response
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time”, 3) “law implementation time”, 4) “operational cost”, 5) “law implementation
cost”, and 6) “quality”. Those dimensions can be measured using one or more metrics.
Measurement is context dependent and the measure need to be operationalized for a

certain situation.

(2) An experienced Software Engineer, from a Consulting firm on IT Governance in Rio de
Janeiro-Brazil states “Traditionally governance guides management... old management
seeks for command and control, so old governance... to manage a lean-agile IT
organization means to focus on frequent value delivery to the client organization,
means to have plenty of collaboration and communication in an environment of
multidisciplinary teams, means to eliminate waste, etc. So governance for the near
future initiatives means more to guide managers in being lean than in defining processes
and controls...” - [NG03, 186:55]. Suggesting a lean-agile approach as an enabler to

increase value delivery.

(3) Subject 3, a senior Software Engineer, agilist and researcher on Agile Software
Development, claims during interview: “Agility is a new paradigm in fact, to deal with
the software development and which has several principles for the optimization of these
processes and to ... in order to get more value faster and more quality to the customer.”
- [ITO3, 200:82-85]. Supporting the close relation inferred by this work between agile

approach and value delivery.

The concept of business agility is intimately related to value delivery. For instance, Yang and
Liu (2012) [S166] points out that both (Dove, 1996) and (Fliedner and Vokurka, 1997)
subsequently fragmented the concept of enterprise agility into four dimensions: (1) cost; (2)
time; (3) quality; and (4) scope. We cannot forget the meaningful concept derived from “cost”,
namely cost-benefit ratio, which expresses the stream to generate value by means of each cost
unit consumed in this process. However, considering “cost” as concept implicit and strong
related to the “production capability”, we can infer that it is more greatly associated with

business operations [B] than with value delivery [R].

Further, we can assume “time” concept is well represented by the dimension “time-to-market”,
the concept “scope” fine characterized by the dimension “utility” (fit for purpose), as well as
the “quality” concept great described by both dimensions “warranty” (fit for use) and “utility”.
Hence, this construct was organized in the following dimensions, but not limited to them, such

as:
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e Utility: is related to the quality of practical use of products or services (outcome from
business operations [B]) making them fit for purpose, making them for meet the
audience desire among others. The ITIL glossary (OGC, 2007b) adds that utility is
"functionality offered by a product or service to meet a particular need. Utility is often
summarized as 'what it does'.". In addition, (Menascé and Dubey, 2007) points out that
utility functions allow stakeholders to ascribe a value to the usefulness of a system as a
function of several attributes such as response time, throughput, and availability.
Chandra (2012) [S133] highlights that recent attention has shifted away from traditional
e-Government to a new initiative Cloud Government (C-Government). According him
cloud is the fusion of virtualization, grid computing, utility computing47 and web
technologies resulting to a new IT service delivery mechanism that inherits the agility
of virtualization, the scalability of grid computing and simplicity of Web 2.0.
Moreover, Tallon (2008) [S106] discusses that, notwithstanding a rash of recent
technological innovations in areas such as web services, utility computing and service-
oriented architectures, a question remains as to whether an absence of agility or
adaptiveness is primarily a technology rigidity issue or whether there are broader IT
managerial issues that allow inflexible IT to persist and agility in turn to suffer.
Suggesting technology rigidity as a moderator factor of the business operations [B],
which in turn restrains the value delivery [R]. Furthermore, Subject 5, an experienced
CEO from a Brazilian software company specialized in educational and social
technologies, which develops software to Brazilian Government, reports during the
interview: “The degree of uncertainty | see much that the impact of it is management.
When my team that's there producing the application that goes to the Ministry of
Health... The degree of their uncertainty, it is very technical (related to the writing of the
source code, technology) or related to the instability of requirements (customer
influence) that affect the implementation of this or that functionality! Perhaps the
impact the uncertainty is much higher when the customer takes the position of not
paying [when it do not realize the usefulness/utility of the feature] and decide to cancel
the project” — [ITO5, 202:529-537]. Conveying the idea how the uncertainty works as an
external environmental factor [E] influencing the business operations [B] (software

development processes: requirements elicitation, implementation), which in turn affect

47 Utility computing is a service provisioning model in which a service provider makes computing resources and
infrastructure management available to the customer as needed, and charges them for specific usage rather than a
flat rate (Yeo et al., 2012).
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the value delivery [R], by means of the jeopardizing of the software utility delivered to

the customer, impacting the project success.

e Warranty: concerning to the quality of products or services are fit for use, keeping them
available for use, ensuring the required performance, among others. ITIL (OGC, 2007b)
describes warranty as "a promise or guarantee that a product or service will meet its
agreed requirements" and as "derived from the positive effect of being available when
needed, in sufficient capacity, and dependably in terms of continuity and security."
Mykityshyn and Rouse (2007) [S7] reports that warranty is also mentioned as an
attribute of customer service layer. Customer and warranty analytics are normally part
of the assessment, allowing monitor financial trends, costs, and revenues per customer,
as well as service contracts and operations. O'Brien, Brebner and Gray (2008) [S9] claim
that some of the main issues for organizations are dealing with security, performance,
availability and interoperability of their SOA-based systems. In addition, Heier, Borgman
and Bahli (2012) [S145] advocate that some cloud adopters might fail to get basic data
confidentiality, integrity, and availability (CIA) measures into place: encryption
schemes to ensure that the shared storage environment safeguards all data; robust
access controls to prevent unauthorized data access; and regular data backup with safe
storage. Further, Subject 9, an senior CEO of a Tele Health Center in Brazil, states when
we have provoked her about the lethargic behavior of exhausted teams: “Okay, but then
you enter a question of systematization of work... then surely the issue of
systematization is one of the things we always seek in the organization, when we wish
continues to give a guarantee of quality, if we're delivering that service with a quality
that people establish rhythm allowing that they are able to give the best of them
without "overload" [sustainability], without overloading the mind and happen this
scenario where you're putting [lethargic behavior of exhausted teams]. Although there
are certain contexts where there are complications that in some point the we'll have to
have a higher overhead for that particular team, that's where it is essential the issue of
adaptability and flexibility. Flexibility and adaptability of how the team can return to the
point of good productivity.” — [ITO9, 206:503-514]. Suggesting the close relation
between the value delivery stream, through maintaining the quality of service, and the

team resilience.
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Time-to-market: is the length of time it takes from a product or service being conceived
until its being available for sale. It is most important in industries where products are
outmoded quickly (Afonso et al., 2008; Goldin et al., 2010). A common assumption is
that time-to-market matters most for first-of-a-kind products or services (pioneers), but
actually the leader often has the advantage of time, while the followers (settlers) are
under the pressure of competitors (Brown and Lattin, 1994). In practical terms, this
dimension regards to the development of mechanisms to reduce time-to-market of
products or services, allowing quick releases, continuous improvement, among others
(Mahmoud-Jouini et al., 2004a; Perols et al., 2013). Strang (2005) [S116] points out that
the enterprise information systems must deliver outstanding customer experience,
provide a rapid time-to-market and at the same time reduce our overall cost of
ownership. Once the need for agile business processes is established, Deshmukh (2013)
[S134] identifies key business process [B] design principles for also suggest briefly their
inclusion in emerging markets [E]. According him, these financial touches upon how
process engineering [B] and BPM technology, can deliver value [R] to these high growth
markets in terms of low costs & short time-to-market new products & services, business
managing risk & compliance [G] without losing competitive advantage. Matt (2007)
[S43] claims that a short time-to-market and consequently decreasing product lifecycles
offer only narrow time frames (timebox) of opportunity for companies to profitably
produce and sell a product (or service). An experienced agile and lean evangelist,
working in Financial Services at a Global Bank (J.P. Morgan) in Singapore, shares in a
professional network about his vision of agile governance and value delivery: “A
communication and decision structure across agile teams on items like architecture, UX,
etc. whilst avoiding extra layers or hierarchy. Or integrating enterprise specialists in a
collaborative, just in time, just enough, non-hierarchical fashion. In all cases aimed at
getting the best business outcome in the current timebox and just enough looking
ahead.” - [NG03, 187:46]. Indicating how an agile and lean approach might help to

reduce to time to deliver value to the business.

These dimensions are also aligned with the value delivery concept adopted by the most

widespread governance frameworks such as ITIL and COBIT, and characterize properly the

essence of this theory unit. The ITIL Service Strategy book (OGC, 2007c) describes utility and

warranty as forming the basis of value for IT service consumers.
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These attributes can be considered relevant constituents of the “value delivery”, reinforcing the
validity associated to this theory unit, because they help to explain the nature of this construct,

as well as they adequately express the patterns in the data which it purports to conceptualize.

Further details about the density of evidences found in every data collection source related to
this theory unit, as well as an illustrative sample of the construct’s nomological network, are

available in APPENDIX V.1.

4.3.1.6.3 Methodological logic

This unit of the theory is associative because it is a property of the business outcome that is
present only under certain circumstances. For instance, an organizational context can generate
outcomes, from its business operations [B], such as products or services, but it might not

deliver value to its audience.

On the scenarios depicted about this ongoing theory (see Section 4.5.3) we always have
considered that value delivery [R] have any value, even a likely low one. From those described
scenarios, one that is closest to the possibility of a near-zero value delivery [R] is the Beginner
Scenario (o) (Section 4.5.3.1). However, we believe that there could be some scenarios where

its value [R] can be null, although this discussion is beyond the scope of this work.

Regarding to Dubin’s properties of units, business operations is variable, because it may be
present to a degree. This is real due to there is a high probability that empirical indicators exist.
Further, it is sophisticated on account of it represent well defined unit, as well as it is collective

because it describe an entire class or set of things.

4.3.2 STEP 2: Laws of interaction

The laws of interaction describe the interactions that govern the theory, i.e., the synergy
among the units of the theory and enable the researcher-theorist to answer the second theory

development question: “What are the laws of interaction of the theory?”

The laws of interaction presented in this Section are statements of relationship that explain
how the theory’s units are connected, i.e., specify the relationships, or linkages, between the

units. According to Dubin (1978), it is these relationships between units with which science is
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centrally concerned; the scientist’s objective is to account for the variance in one unit by

specifying a systematic linkage of the unit with at least one other.

Table 4.4 — Type of Laws of interaction. Source: Adopted from (Dubin, 1978).

Type of Law Description Example Considerations
Categoric Categoric laws of interaction Words typically employed in This type of law is common in
indicate that values of a unit of | this kind of law of interaction the social sciences and
the theory are associated with | are “is associated with”; for indicates “a greater-than-
values of another unit. example, “Unit A is associated | chance probability that the
A categoric law of interaction with Unit B” (Dubin, 1978, p. units are related” (Dubin,
is one that maintains that the 101). 1978, p. 98).
value of one unit is associated Within social and behavioral Categoric laws are
with values of another unit. science theories, categoric symmetrical in nature,
laws are the most common meaning that “it does not
from of laws of interaction matter whether one or the
(Dubin, 1978). other of the units comes first
in the statement of the law”
(Dubin, 1978, p. 100).
Either one of units may come
first in the statement of the
law.
Sequential Sequential laws are a second An example of a sequential A sequential law of

type of law of interaction and
make use of a time dimension
to describe the relationships
between two or more units.
Sequential laws of interaction
employ a temporal dimension.
This temporal dimension is
used to order the relationship
between the units involved.

law would be “A community
disaster activates an informal
community leadership
structure to organize a
response to the disaster,”
(Dubin, 1978, p. 101).

In this instance, a positive
value for the unit disaster
precedes the activation of
informal leadership to
respond.

Words typically employed in
this kind of law of interaction
are succeeded by or preceded
by; for example, “specified
values of Unit A are
succeeded by specified values
of Unit B with a time interval
of X” (Dubin, 1978, p. 103).

interaction therefore
identifies a temporal interval
between the values of two or
more units and indicates that
the relationship between the
units concerned is
unidirectional.

As a result, sequential laws
are asymmetrical, with a
time lapse between the units
being a characteristic of this
type of law of interaction.

Determinant

A determinant law of
interaction is one that relates
determinate values of one unit
of the theory with determinate
values of another unit. For
each determinate value of one
unit there is a determinate
value of the unit or units
related to it (Dubin, 1978).

The most common language
for articulating determinate
laws is that of mathematics.
These laws of interaction are
typically used in the physical
sciences where such precise
relationships are more
common than in the
behavioral sciences (Dubin,
1978; Torraco, 2000).

According to Dubin, the most
distinguishable feature of a
determinate law is that “it
may be drawn as a line,
curve, plane, surface, a
structure of linked points (as
in graph theory), or matrices
of fixed-position values (as in
matrix algebra,)” (1978, p.
106).

Determinant laws of
interaction therefore
describe specific relationships
between units with
determinate values (Dubin,
1978; Torraco, 2000).
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Dubin labeled the systematic linkages among units within a theoretical model “laws of
interaction.” He specifically chose the term laws of interaction to “focus attention on the
relationship being analyzed,” (1978, p. 90). Dubin (1978) highlighted three general categories or
types of laws of interaction, namely, categoric, sequential, and determinant. Those types are

described in Table 4.4.

Table 4.5 — Laws of interaction: levels of efficiency. Source: Adopted from (Dubin, 1978).

Levels of efficiency

Description

Example

Considerations

Presence-absence

At the lowest level of
efficiency, presence-
absence, a law of
interaction states that
given the value of unit A,
there will be a
corresponding positive
or negative value of unit
B.

Categoric laws of
interaction are always at the
lowest level of efficiency,
indicating a presence-
absence relationship
between the units of the
theory.

Sequential laws of
interaction, on the other
hand, “may achieve any
level of efficiency” (Dubin,
1978, p. 111).

While presence-absence laws
of interaction offer little
information beyond concurrent
presence (Tuttle, 2003), Dubin
states that they are common in
the social and behavioral
sciences.

Directionality

At the next level of
efficiency, directionality,
laws of interactions
describe the
directionality of a
relationship between
two or more units.

Thus, at the level of
directionality, a law of
interaction may state that
as unit X decreases unit Y
will also decrease.

According to Dubin (1978),
within the social and
behavioral sciences, the ability
to define a law of interaction at
this level of efficiency is
considered a significant
advance in scientific precision.

Covariation

At the third level of
efficiency, laws of
interaction express
covariation, i.e.,
correlated variation
between the values of
the units related.

For example, “Conformity to
a standard of behavior in a
fixed population varies in
the shape of a J curve from
absolute obedience,”
(Dubin, 1978, p. 110).

N/A

Rate of change

Finally, at the fourth and
highest level of
efficiency, rate of
change, laws of
interaction state that the
direction and amount of
change in one unit is
correlated with a fixed
direction and amount of
change in another unit.

Boyle's Law states that
when a sample of gas is
compressed at constant
temperature, the pressure P
and volume V satisfy the
equation PV=C, where Cis
constant (West, 1999).

Rate of change laws are most
typical in the physical sciences
where exact measurements are
more feasible (Tuttle, 2003).

In addition to specifying the three categories of laws of interaction, Dubin (1978) indicated that
a law of interaction may have four different levels of efficiency, each of which provides a
different level of predictive power and understanding (Dubin, 1978; Tuttle, 2003). These levels
of efficiency, depicted in Table 4.5, are of a cumulative nature and tend to correspond with the

scientific sophistication of a specific scientific discipline.
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Table 4.6 — Laws of interaction: logical rules. Source: Adopted from (Dubin, 1978).

Rule Description

Inconsistency “Two laws cannot relate two units of a system with inconsistent results. Either of the two
laws must be discarded,” (Dubin, 1978, p. 112).

Minimum “A system has a minimum of one law of interaction,” (Dubin, 1978, p. 112).

Maximum “The maximum number of laws of interaction for a system of ‘n’ units is the number of
laws necessary to relate the units two at a time each once with all the other units,” (Dubin,
1978, p. 113).

Mixing “A system may have categoric, sequential, and determinate laws governing interaction
among its units. There is no logic limiting the mixture of types of laws in the same model
provided each type employed meets the criteria for its class,” (Dubin, 1978, p. 113).

Intra-level “In relation to levels of analysis, laws of interaction are always intra-level in location,”
(Dubin, 1978, p. 121).

The higher the level of efficiency reflected in the laws of interaction, that is, presence-absence,

directionality, covariation, or rate of change, the more sophisticated and complex the laws of

interaction are considered to be. In addition, Dubin (1978) articulated several logical rules

which govern the laws of interaction within a given theory. Those rules are depicted in Table

4.6.

The Section presents the six laws of interaction for this theory. Table 4.7 depicts a summary

with the statement and classification, according Dubin’s Framework, of each law of interaction

of this theory.

Table 4.7 — Theory’s laws of interaction: summary of classification. Source: Adopted from (Dubin, 1978).

ID | Law title Lawful statement Type of law Suggested Level of
efficiency
L1 | Agile governance Agile governance arises when agile [] Categorig [1] Prfesen_ce-at_»sence
capabilities [A] are combined coordinately [X] Sequential [X] Directionality
. L . R [ ] Determinant [ ] Covariation
with governance capabilities [G], activating or [ ]Rate of change
intensifying an increase in the level of
business operations [B], which in turn
increases the value delivery [R]
L2 | Specific agile An specific agile approach arises when agile [ ]Categor@ [1] Prgsenye-at?sence
approach capabilities [A] are applied in different [X] Sequential [X] Directionality
L i [ ]Determinant [ ] Covariation
aspects of the organizational context, which [ ]Rate of change
are not governance capabilities [G], activating
or intensifying an increasing in business
operations [B], which in turn increases the
value delivery [R].
L3 | Effects of There are internal moderator factors whose [ ] Categoric [ ] Presence-absence
moderator factors | effects [M] can inhibit or restraining the agile | [X1Seauential [X] Directionality
. . [ ]Determinant [ ] Covariation
capabilities [A] and governance capabilities [ ]Rate of change
[G], or even reduce business operations [B],
which in turn decreases the value delivery [R].
L4 | Effects of There are environmental factors whose [] Categoric [1] Prc_esen_ce-at?sence
environmental effects [E] can disturb the organizational [X] Sequential [X] Directionality
K . [ ]Determinant [ ] Covariation
factors context, influencing: the effects of moderator [ ]Rate of change
factors [M], agile capabilities [A], governance
capabilities [G] and business operations [B],
which in turn affects in some level the value
delivery [R].
L5 | Sustainability & The combined and coordinated coupling of [ ] Categoric [ ]Presence-absence
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ID | Law title Lawful statement Type of law Suggested Level of
efficiency
Competitiveness agile capabilities [A] and governance [ X]Sequential [ X] Directionality
[ ] Determinant [ ] Covariation

(Countermeasures) | capabilities [G] reduces the effects of
environmental factors [E] and the effects of
moderator factors [M] upon the
organizational context, contributing to
decreases the inhibition, restriction or
disturbing on organizational context, and
decreasing their harmful effects upon
business operations [B] over time, which in
turn increases the value delivery [R].

L6 | Value delivery Influence on business operations [B] will [ ] Categoric [ ]Presence-absence

generate directly proportional effects on [X] Sequential [X] Directionality
. [ ] Determinant [ ] Covariation
value delivery [R]. [ ]Rate of change

[ 1Rate of change

The discussion of each law of interaction follows a similar format. Each law is defined, its
rational for inclusion in the theory discussed, and the methodological logic of the law

presented.

4.3.2.1 Law 1: Agile Governance

4.3.2.1.1 Definition

The first law of interaction in the Agile Governance Theory makes explicit the linkage between
three units of the theory: agile capabilities [A], governance capabilities [G], and business
operations [B]. At the same time, this law suggests the consequence of the interactions among

those units on a fourth unit, namely, value delivery [R]. Specifically, the law states:

1** Law: “Agile governance arises when agile capabilities [A] are combined coordinately
with governance capabilities [G], activating or intensifying an increase in the level of

business operations [B], which in turn increases the value delivery [R]”.

- Agile Governance ) - —

overnance Business
capabilities Operations

(6)

Figure 4.3 — Law 1: Agile Governance. Source: Own elaboration.

The Figure 4.3 depicts the interactions of the units, as stated by the first law. The dashed arrow

does not belong to the law under characterization, only the solid arrows. At the bottom of the
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figure, we can see the arrow representing the time dimension, indicating the temporal
sequence of events described by the law. In other words, as a reference: the events leftmost

occur before than the events that are placed on the right side.

4.3.2.1.2 Rationale

The rationale for Law 1 has two parts. The first part of this rationale supports the link between
agile capabilities [A] and governance capabilities [G]. The second part supports the link

between governance capabilities [G] and business operation [B]. Each part is discussed in turn.

In addition, the Law 1 describes that governance capabilities [G] works as a mediator variable,
between the application of agile capabilities [A] to cause effect on business operations [B], in
order to raise [B] to a state of business agility (let's dig into this effect later, when we will
discuss the theory system states, in Section 4.3.4). In other words, according to the Law 1: “/A]
causes effect on [B], by means of [G]”. This first effect between the interaction of [A] and [G] is

what describes the first part of Law 1.

As previously described agile capabilities [A] have been helped people and organizations to
achieve better results through several specific approaches, such as: agile software development
[S73], agile project and portfolio management [S122], agile manufacturing [S10], and agile
enterprise [S31] among others. However, the application of their enabling property together
with governance capabilities [G], and its consequent benefits, is still a practice in consolidation

by industry and academy, as pointed out by the review described in Chapter 3.

On the other hand, agility at the business level demands capabilities such as flexibility,
responsiveness and adaptability, which should be applied upon governance capabilities [G]
such as policy making, decision making, accountability, control and responsibilities, generating
new and innovative approaches such as: agile policy making [S153], agile decision making
[S131], lean public services [S93], etc. This resultant hybrid approach is the result of the first
part of the Law 1, and it seeks to achieve effective and responsive sense of coordination across
several organizational contexts (e.g., teams, projects, multiple business units, whole enterprise,

or even multi-organizational setting), especially in competitive environments.

Under this context, arises the agile governance phenomena by means of the application of agile

capabilities [A] upon governance capabilities [G] as the link between the decision-making
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ability, the willingness strategic, and the competence to put into practice these tactics
concretely to improve business operations [B] (raising and translating them in terms of business
agility, which can be considered a system state of business operations: we will deepen this
topic in Section 4.3.4), as well as the expand the understanding of how these arrangements can
help the organizations to attain greater enterprise agility and support its overall strategy.
Particularly, the interaction between the resultant effects of the first part of Law 1 [A=>G] into

[B] is what we name the second part of that Law.

In fact, there will be the cases where the organization context already has any level of business
agility, on its business operations [B], reached by means of some of those specific agile
approach mentioned in Section 3.7.2 (See also next Section: Law 2). In those cases, the first law
highlights that the increasing (performance) of business operations [B], turning into business
agility, should be intensified. Otherwise, if there was no prior agile experience on the

organizational context, it must be activated by means of the Law 1.

Consequently, an increasing in business operations [B] will reduce gradually the time of
delivering value [R], improve the quality of delivering value [R], and finally reduce the cost of

delivering value [R] by the organizational context.

4.3.2.1.3 Methodological logic of the law

Law 1 is a sequential law of interaction at the second level of efficiency. The sequential nature
of the law is apparent from the inclusion of a time dimension. The law indicates that a given
value for agile capabilities [A] when is applied upon governance capabilities [G] occurs prior to
an increase in business operations [B], which in turn occurs prior to an increase in value delivery

[R].

Laws at second level of efficiency describe the directionality of a relationship between two or
more units. In accordance with this definition the first Law describes the directionality of the
relationship between the units: agile capabilities [A], governance capabilities [G], business

operations [B], and their indirect influence in value delivery [R].
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4.3.2.2 Law 2: Specific Agile approach

43.2.2.1 Definition

The second law of interaction in the theory elucidates the interaction between two units of the
theory: agile capabilities [A] and business operations [B]. At the same time, this law suggests
the consequence of the interactions among those units on a third unit, namely, value delivery

[R]. Particularly, the law states:

2" Law: “An specific agile approach arises when agile capabilities [A] are applied in
different aspects of the organizational context, which are not governance capabilities
[G], activating or intensifying an increasing in business operations [B], which in turn

increases the value delivery [R]”.

— — — “Specificagile T — —
approach

Business
Operations

Value delivery
(R)

Time >

Figure 4.4 — Law 2: Specific agile approach. Source: Own elaboration.

The Figure 4.4 depicts the interactions of the units, as stated by the second law.

4.3.2.2.2 Rationale

As previously mentioned during the rationale of Law 1, the Law 2 describes a chronologically
previous one and widely known phenomenon, which is specific application of agile and lean
capabilities [A] upon business operations [B] in order to influence positively the generation of
value delivery [R] to the business. Indeed, as found abundantly in scientific and industry
literature, this phenomenon can occur in the form of several approaches, such as: agile
software development [S80], agile project and portfolio management [S103], agile

manufacturing [S28], and agile enterprise [S129] among others.

This specific agile approach can contribute positively to lead business operations [B] to a state
of business agility, by means of application of capabilities such as flexibility and agility [A] on

software development [B], reducing the challenges of software engineering, improving quality,
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aligning business and IT [S160]. Or also, when occurs a purposeful application of lean
approaches [A] in agile software development [B], where lean approaches [A] are applied to the
business areas related to software development [B], while agile within, lean out-reach: using
lean approaches to interact with neighboring business units while keeping agile development
processes internally, which can create involvement of neighboring units, for example, service
and delivery units, product management, market units and customers [S165]. Or even, in case
of adoption of agile capabilities [A] by the enterprise operating platform [B], in order to
generate an integrated infrastructure for agile enterprise, extending some new operating
conceptions of enterprises, such as Agile Manufacturing Enterprise and Agile Supply Chain (Su,

2012).

In all these instances, as result of Law 2, there is an increasing in business operations [B] will
reduce gradually the time of delivering value [R], improve the quality of delivering value [R], and
finally reduce the cost of delivering value [R] by the organizational context. However, we

advocate that these effects from Law 2 should be less strong than the effects of the Law 1.

We would infer Law 2 behavior in the presence of Law 1 as: “when the agile governance
approach [Law 1] reaches its maximum effect, then the specific agile approach [Law 2] is
assimilated (incorporated) by the prior one in the organizational context, and, this former one,

losing its meaning (raison d'étre)” .

In other words, under this condition, is as if the Law 1 incorporates the Law 2, generating a
unified effect: agile governance approach. We can suggest that, after Law 1 has reached its
maximum performance, there is no point in an isolated application of agility [A] without
coordination that governance capabilities [G] can provide to the organizational context,
because this context is already at an advanced stage of organizational awareness, for which this

specific approach [Law 2] does not add value.

4.3.2.2.3 Methodological logic of the law

Law 2 is, also, a sequential law of interaction at the second level of efficiency, because of the
relevance of the time dimension in its operating. The law indicates that a given value for agile
capabilities [A] when is applied upon business operations [B], occurs prior to an increase in

value delivery [R].
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Further, the second Law describes the directionality of the relationship between the units: agile

capabilities [A], business operations [B], and their indirect influence in value delivery [R].

4.3.2.3 Law 3: Effects of moderator factors

43.2.3.1 Definition

The third law in the theory describes the interaction between four units of the theory: internal
moderator factors effects [M], agile capabilities [A], governance capabilities [G], and business
operations [B]. In meantime, it is also possible imply the indirect effects from [M] on a fifth unit

namely value delivery [R]. Mainly, the law states:

3" Law: “There are internal moderator factors which effects [M] can inhibit or
restraining the agile capabilities [A] and governance capabilities [G], or even reduce

business operations [B], which in turn decreases the value delivery [R]”.

Figure 4.5 — Law 3: Effects of moderator factors. Source: Own elaboration.

The Figure 4.5 depicts the interactions of the units, as stated by the third law. The dashed arrows
do not belong to the law under characterization, only the solid arrows. At the bottom of the
figure, we can see the arrow representing the time dimension, indicating the temporal
sequence of events described by the law. In other words, as a reference: the events leftmost

occur before than the events that are placed on the right side.
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At the same time, beyond the direct interactions described by this law ([M]=2>[A], [M]=2>[G],
[M]-=>[B]), this law also suggests the consequences of the these direct interactions (indirect
effects depicted by dashed arrows in Figure 4.5) that are described by other laws (or influence

them), e.g., the restraining effects of [M] upon [A], has impact on the Law 1 and Law 2.

4.3.2.3.2 Rationale

The rationale for Law 3 is organized in three parts. Part one supports the link between
moderator factors effects [M] and agile capabilities [A]. Part two supports the link between
moderator factors effects [M] and governance capabilities [G]. Finally, part three supports the
link between moderator factors effects [M] and business operations [B]. Each part will be

discussed in turn.

The part one of the Law 3 is characterized by the influence of the effects from moderator
factors [M] existing into the organizational context that can hinder the development of agile
capabilities [A]. For instance, the influence of a refractory organizational culture upon the
fostering of self-organization in a software development team, causing the team trust becomes

shaken [S127].

Part two of the Law 3 is depicted by the impact of the effects from moderator factors [M]
existing into the organizational context that can hinder the development of governance
capabilities [G]. For example, the establishment of a proper accountability mechanism
jeopardized by a refractory organizational culture, in order to avoid generates an oppressive

organizational climate (make the organizational culture even more damaging/harmful) [S132].

In turn, part three of the Law 3 is expressed by the repercussion of the effects from moderator
factors [M] existing into the organizational context, such as refractory organizational culture
that can restraining the business operations [G], such as agile software development. A harmful
organizational culture can jeopardize the team cohesion, making the team miss delivery times

or even compromising software quality produced [S160].

It is important realize that the effects caused by each interaction (link) described by this law,
add up and spread through the effect that this law has on the overall system described by this

theory.
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4.3.2.3.3 Methodological logic of the law

Law 3 is a sequential law of interaction at the second level of efficiency, due of the importance
of the time dimension in its operating. For instance, the law indicates that a given value for
moderator factors effects [M] when is applied upon agile capabilities [A], governance

capabilities [G] and business operations [B], occurs prior to a decreasing in value delivery [R].

Furthermore, the third Law describes the directionality of the relationship between the units:
moderator factors effects [M], agile capabilities [A], governance capabilities [G], business

operations [B], and their indirect influence in value delivery [R].

4.3.2.4 Law 4: Effects of environmental factors

4.3.2.4.1 Definition

The fourth law of interaction in the theory clarifies the linkage between five units of the theory:
effects of environmental factors [E], effects of moderator factors [M], agile capabilities [A],
governance capabilities [G], and business operations [B]. In meantime, it is also possible imply

the indirect effects from [E] on a fifth unit namely value delivery [R]. Mainly, the law states:

4™ Law: “There are environmental factors which effects [E] can disturb the
organizational context, influencing: the effects of moderator factors [M], agile
capabilities [A], governance capabilities [G] and business operations [B], which in turn

affects in some level the value delivery [R]”.

The Figure 4.6 depicts the interactions of the units, as stated by the fourth law. The dashed
arrows do not belong to the law under characterization, only the solid arrows. At the bottom of
the figure, we can see the arrow representing the time dimension, indicating the temporal
sequence of events described by the law. In other words, as a reference: the events leftmost

occur before than the events that are placed on the right side.

At the same time, beyond the direct interactions described by this law ([E]=>[M], [E]=2>[A],
[E]=[G], [M]=>[B]), this law also suggests the consequences of the these direct interactions
(indirect effects depicted by dashed arrows in Figure 4.6) that are described by other laws (or

influence them), e.g., the disturbing effects of [E] upon [M], has impact on the Law 3.
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nvironmental
factors effects
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Figure 4.6 — Law 4: Effects of environmental factors. Source: Own elaboration.

4.3.2.4.2 Rationale

The rationale for Law 4 is organized in four parts. Part one supports the link between effects of
environmental factors [E] and moderator factors effects [M]. Part two supports the link
between effects of environmental factors [E] and agile capabilities [A]. Part three supports the
link between effects of environmental factors [E] and governance capabilities [G]. Finally, part
four supports the link between effects of environmental factors [E] and business operations [B].

Each part is discussed in turn as follows.

The part one of the Law 4 is characterized by the influence of the effects of environmental
factors [E], in which the organizational context resides, upon the existing inner moderator
factors [M], which can result in the potentiation of the [M] effects in the organizational context.
For instance, in a turbulent and competitive environment [E] the harmful impact of inadequacy

of leadership [M] is even more damaging to the organizational context, as discussed in [S7].

Part two is explained by the influence of the effects of environmental factors [E] upon agile
capabilities [A], which can disturb development of these capabilities [A] in the organizational
context. For example, a period of economic instability [E] experienced by the organization

where a project resides can jeopardize the development of cooperation and collaboration
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essential components for team responsiveness [A], because the team members are feeling

insecure (shaken confidence) and they are afraid of losing their jobs [S127].

The third part of the Law 4 is described by the influence of the effects of environmental factors
[E] upon governance capabilities [G], which can disturb development of these capabilities [G] in
the organizational context. For instance, the influence of regulatory institutions [E] can generate
some legislation impact [E] that can jeopardize the development of compliance capability [G]
related to the establishment of roles, essential component for accountability mechanisms [G],

as implied in [S142].

In turn, part four of this law is expressed by the repercussion of the effects of environmental
factors [E] upon business operations [B], which can disrupt business efforts in the organizational
context. For example, the technological impact [E] generated by the chosen of a novice
technology can reduce the software development productivity [B], because the team members
would not be experienced in this technology, or/and it can generate some technical debt in the

software product, as suggested in [S167].

We would like to reinforce that the effects caused by each interaction (link) described by this
law, add up and spread through the effect that this law has on the overall system described by

this theory.

4.3.2.4.3 Methodological logic of the law

This is a sequential law of interaction at the second level of efficiency, by reason of the
importance of the time dimension in its operating. For instance, the Law 4 predicts that a given
value for effects of environmental factors [E] when is applied upon moderator factors effects
[M], agile capabilities [A], governance capabilities [G] and business operations [B], occurs prior

to a decreasing in value delivery [R].

Moreover, the fourth Law describes the directionality of the relationship between the units:
effects of environmental factors [E], moderator factors effects [M], agile capabilities [A],
governance capabilities [G], business operations [B], and their indirect influence in value

delivery [R].
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4.3.2.5 Law 5: Sustainability and competitiveness

4.3.2.5.1 Definition

The fifth law of interaction in the theory elucidates the relation between four units of the
theory: agile capabilities [A], governance capabilities [G], effects of environmental factors [E],
and effects of moderator factors [M]. As a result, this law suggests the consequence of the
interactions among those units on a two other units, namely, respectively business operations

[B] and value delivery [R]. Specifically, the law states:

5" Law: “The combined and coordinated coupling of agile capabilities [A] and
governance capabilities [G] reduces the effects of environmental factors [E] and the
effects of moderator factors [M] upon the organizational context, contributing to
decreases the inhibition, restriction or disturbing on organizational context, and
decreasing their harmful effects upon business operations [B] over time, which in turn

increases the value delivery [R]”.

The Figure 4.7 depicts the interactions of the units, as stated by the fifth law. The dashed arrows
do not belong to the law under characterization, only the solid arrows. At the bottom of the
figure, we can see the arrow representing the time dimension, indicating the temporal
sequence of events described by the law. In other words, as a reference: the events leftmost

occur before than the events that are placed on the right side.

nvironmenta
factors effects
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Figure 4.7 — Law 5: Sustainability and competitiveness. Source: Own elaboration.

At the same time, beyond the direct interactions described by this law ([A]=2[E], [A]=>[M],

[G]=2[E], [G]=>[M]), this law also suggests the consequences of the these direct interactions
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(indirect effects depicted by dashed arrows in Figure 4.7) that are described by other laws (or

influence them), e.g., the steering effects of [G] upon [M], has impact on the Law 3.

4.3.2.5.2 Rationale

The Law 5 is activated only after the establishment of the Law 1, and when the organizational
context already can provide coordinately a continuous flow for combined development of both

agile capabilities [A] and governance capabilities [G].

The rationale of Law 5 is depicted in two parts. Part one supports the interactions between
both agile capabilities [A] and governance capabilities [G] and their influence on the effects of
environmental factors [E]. While part two supports the interactions between both agile
capabilities [A] and governance capabilities [G] and their influence on the effects of moderator

factors [M]. Each part will be discussed in turn.

The part one of the Law 5 is characterized by the influence of both agile capabilities [A] and
governance capabilities [G] upon the effects of environmental factors [E], which can result in
the reduction of the [E] effects on the organizational context. For instance, when US Supply
Services applies agility and adaptability [A] on decision making chain [G] aiming become its
business operations [B] (contracts and procurement) more responsive and flexible, they can
reduce the economic effect of a single supplier and from commodities market [E] on its supply

chain, assuring the effectiveness of the logistics [R] to the US military services [S148].

In turn, part two of the fifth Law is depicted by the influence of both agile capabilities [A] and
governance capabilities [G] upon the effects of moderator factors [M], which can result in the
decreasing of the [M] effects on the organizational context. For example, when Her Majesty’s
Courts Service (HMCS), an executive agency of the Ministry of Justice (Mol) from UK
Government, applies lean capabilities [A] upon control mechanisms [G] to simplify and redesign
the business processes [B], in order to improve internal efficiency of customer service [R], by

means of the enhancing the enterprise architecture [M] [S162].

The Law 5 is named “Law of the Sustainability and Competitiveness” because it is closely

related with these concepts, as follows:

e Sustainability: When the coordinated combination of both [A] and [G] is applied upon

[M] (part two), it is done in order to reduce any inner effect from organizational context
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that can restraining or inhibit its performance. Thus, this approach allows maintaining
organizational context harmony and productivity at a certain grade, conserving a
balance by avoiding depletion of resources (e.g., time, team motivation and energy,
etc.) for a long term.

e Competitiveness: When the coordinated combination of both [A] and [G] is applied
upon [E] (part one), it is done in order to reduce any external effect from the
environment where the organizational context is placed, which can disturb or disrupt its
performance. Hence, this approach allows maintaining the organizational context able
to compete in a large range of circumstances, especially in turbulent and dynamic
environments. As a result this approach enhances gradually the organizational ability to

sense and respond to changes in competitive environments.

4.3.2.5.3 Methodological logic of the law

Law 5 is a sequential law of interaction at the second level of efficiency, because of the
relevance of the time dimension in its operating. For instance, this law states that a given value
for both agile capabilities [A] and governance capabilities [G] when is applied upon effects of
environmental factors [E] or moderator factors effects [M], occurs prior to an increasing of and

business operations [B] and the respective increment in value delivery [R].

Moreover, the fifth Law characterizes the directionality of the relationship between the units:
agile capabilities [A], governance capabilities [G], effects of environmental factors [E],
moderator factors effects [M], and their indirect influence in business operations [B] and value

delivery [R].

4.3.2.6 Law 6: Value delivery

4.3.2.6.1 Definition

The fifth law of interaction in the theory clarified the relation between two units of the theory:

business operations [B] and value delivery [R]. Specifically, the law states:

6" Law: “Influence on business operations [B] will generate directly proportional effects

on value delivery [R]”.
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The Figure 4.8 depicts the interactions of the units, as stated by the sixth law. At the bottom of
the figure, we can see the arrow representing the time dimension, indicating the temporal
sequence of events described by the law. In other words, as a reference: the events leftmost

occur before than the events that are placed on the right side.

de|ive

Time B

Figure 4.8 — Law 6: Value delivery. Source: Own elaboration.

4.3.2.6.2 Rationale

This sixth law receives as input the resultant effect of every law of this theory and their
influence upon business operations [B], and relays their consequences on value delivery [R].

The rationale of Law 6 is pretty simple, and supports the interaction between business
operations [B] and value delivery [R]: the resulting effect of all influences upon business

operations [B] will generate a direct and proportional effect on value delivery [R].

However, it does not mean that each and every influence exerted upon [B] will cause effect on
[R], for each one interaction, but only for the resulting effect of accounting for all effects

received by [B] during a time period (persistence).

4.3.2.6.3 Methodological logic of the law

The sixth is a sequential law of interaction at the second level of efficiency, on account of the
pertinence of the time dimension in its operating. For example, the Law 6 states that a given
value for business operations [B] occurs prior to the respective influence upon (increment or

decrement in) value delivery [R].

Besides, the sixth Law characterizes the directionality of the relationship between the units:

business operations [B] and value delivery [R].

PhD Thesis Page 201 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 4 — Agile Governance Theory 202

4.3.3 STEP 3: Boundaries of the theory

Theories are intended to model some element of the real world. The boundaries of a theory
identify which aspects of the real world the theory is attempting to model and which it is not
(Lynham, 2002a). Thus, the boundaries of a theory delineate the domains or territory over

which the theory is expected to hold true (Dubin, 1978).

This Section presents the boundaries of the theory. The boundaries presented serve to identify
the domain over which “Agile Governance Theory” applies. Thus, the output of this Section
addresses the question, “What are the boundaries of theory?”. This Section describes the

boundary-determining criteria for this theory.

A theory is said to be bounded when the limiting values on the theory’s units are understood
(Dubin, 1978). Moreover, boundary-determining criteria apply with equal force to both a
theory’s units and the laws of interaction that relate these units (Dubin, 1978). Both units and
laws must comply to the theory’s boundary-determining criteria before the theory is complete,

(Dubin, 1978).

The criterion of homogeneity requires that “the units employed in the theory and the laws by
which they interact satisfy the same boundary-determining criteria” (Dubin, 1978, p. 127).
Dubin (1978) further specified that “a theoretical model® is said to be bounded when the
limiting values on the units comprising the model are known. The limiting values are always
determinate” (p. 126). In comparing the output of this third theory development step with the
corresponding boundary-determining criteria, it is important to first clarify some basic related
concepts, namely, boundary criteria, interior boundary-determining criteria, and external

boundary-determining criteria. These concepts are depicted in Table 4.8.

Table 4.8 — Theory’s boundary basic concepts. Source: Adapted from Dubin (1978).

Homogeneity criteria Description

Boundary criteria “The boundary-determining criteria [of a theory],” said Dubin (1978), “apply with equal
force to the units employed and the laws of interaction among these units. The units [of
a theory] must fit inside the boundaries before [the theory] is complete” (pp. 126-127).

Interior boundary- Internal boundary-determining criteria are those that are “derived from the
determining criteria characteristics of the units and the laws employed [in the theory]” (p. 128).

External boundary- External boundary-determining criteria, on the other hand, “are those imposed from
determining criteria outside [the theory]” (p. 132).

48 According to Dubin (1978), the theoretical model is a form to represent the system described by the emerging theory.
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For instance, Dubin (1978, p. 136) give us a illustrative example of the boundary criteria when
exemplify “if maleness is the initial criterion, then the addition of a second criterion like
adolescence will further restrict the domain to the age range represented by adolescence.

Maleness plus adolescence has a narrower domain than either one alone”.

The number of boundary-determining criteria also has an influence on the homogeneity of the
theory’s domain. As the number of boundary-determining criteria increases, the theory’s units
and laws of interaction become more homogeneous. Conversely, as the number of boundary-
determining criteria decreases, theory’s units and laws of interaction become more

heterogeneous.

Researcher-theorists have two approaches to identifying a theory’s boundary-determining
criteria. The first is through logic. The second is through empirical research. According to

(Dubin, 1978):

“In model building a scientist has two courses open to him with respect to boundary-
determining criteria. (1) He may use a logical test, like the syllogism, to be certain that
the units employed and the laws by which they interact all satisfy the same boundary
determining criterion and therefore may be incorporated into the same model. (2) The
alternative course open in model building is to employ an empirical test to determine
whether a supposed sharing of boundary-determining criterion is, in fact, a reality.”

(Dubin, 1978, p. 128).

According to Dubin, in fact over the open boundary there is exchange between the domains
through which the boundary extends, whereas over the closed boundary, exchange does not

take place (Dubin, 1978, p. 126).

The application of internal and external boundary-determining criteria is related to the theory-
building strategy employed by the researcher-theorist in developing the theory. Lynham (2000)
points out that logic can be the basis for specifying boundary-determining criteria. Thus, this

study uses logic tests to clarify the theory’s boundary-determining criteria.

We can infer as theory open boundary characteristics, the whole social, economic, cultural,
technological and political environment in which the organizational context resides. While, the
theory close boundary characteristics are described by the social, economic, cultural,

technological and political inner environment belonging to the organizational context.
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Table 4.9 — Theory boundaries: summary of classification. Source: Own elaboration.

Governance in IT teamwork perspective are
within the domain of this theory, insofar it is:
team, project, business unit, enterprise, or a
multi-organizational setting.

ID |Boundary |Boundary Dubin’s homogeneity criteria
type
B1 |The open Organizational contexts: only those units and|e Teamwork PN
boundary laws of interaction that relate to the|e Information If’ Teamwork
organizational contexts of the Agile Technology (IT) 4 k

\
1
- oy 1
!‘ (/ \\,
eamworkin
ST kinIT
5 vl
N3 P
! L

\ Information 1'
. Technology (IT) S
~ -

Governance
Information
Technology (IT)

B2 |Theclosed |IT Governance domain: only those|e
boundary organizational approaches that can be|e
classified as IT Governance, fall within the
domain of this theory.

Governance

IT Governance

Information
Technology (IT)

There are two general categories of criteria that can bound a theory. Interior criteria are those
specified based on the units and laws internal to the theory (Dubin, 1978). Exterior criteria are
those imposed from outside the theory (Dubin, 1978). Table 4.9 depicts the summary of
classification for the boundaries of the theory. Details will be discussed in the following
Sections. Internal criteria and external criteria are described in turn. Within each subsection,

the relevant boundary-determining criteria for the “Agile Governance Theory” are presented.

4.3.3.1 Internal Boundary-Determining Criteria

Internal boundary criteria are “derived from characteristics of the units and laws employed in
the model” (Dubin, 1978, p. 128). Three general procedures exist for determining a theory’s
boundaries. The first of these is the use of truth tables to determine the logically validity of
propositional expressions, such as a law of interaction. The second general procedure is to
specify a limit of probability on the values of the units used in the theory. Finally, the third
general procedure is sub setting the property space. Sub setting the property space uses an
affirmative criterion to distinguish a unit or law of interaction from other possible types.
Together, these procedures provide a set of tools that researchers can choose from to help
identify internal boundary criteria. This study employed the procedure sub setting the property

space to determine the theory’s only internal boundary criteria.
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Dubin states: “A subsetting operation for determining a model boundary may be best
understood by remembering that it takes a positive set of criteria to determine the
characteristics of a category and that all other or residual categories may simply be designated
by the term not . Thus, if we can define category A, then all other categories may

be defined as not-A” (1978, p. 131).

In this study, the phenomenon under investigation is agile governance. As stated in Section
3.7.6, those phenomena were identified in its related fields of study (the listed four major
groups: Software Engineering, and

Enterprise, Manufacturing and Multidisciplinary)

characterized in 16 specific forms of expression (the categories where they take place).

Table 4.10 - Internal Boundary Criteria: sub setting the property space. Source: Own elaboration.

ID Category Characteristics Description Boundary-determining
criteria
B1 Organizational | The internal The organizational context is = People working in
context environment to the the influence of social positions teams and their

organizational context | and roles on individuals of a various combinations
is the social, economic, | group, and refers to the scope = |n the context of
cultural, technological of an institution (Bhattacharya Information
and political et al., 2014; Chandrasekaran et Technology (IT)
environment belonging | al., 2015; Ngo et al., 2012;
to it; insofar it can be, Porter and McLaughlin, 2006;
in increasing order of Pugh et al., 1969), such as:
complexity: team, = Multi organizational settings

project, business unit,
enterprise, or a multi-
organizational setting.

(complex environments
where multiple organizations
are related through alliances,

partnerships or competition);

= Parent organization
(organization owning one or
more entities);

= Enterprise (an entire
organization);

= Business unit, division,
department or sector (a sub-
organization within the
overall organization);

= Project (a temporary
organization) (PMI, 2013);

= Team (a group of people with
a full set of complementary
skills that collaborate to
reach common objectives).

Not- Not - - -

B1 organizational

context

In addition, we are interested in people working in teams in its various combinations
(teamwork) belonging to the organizational contexts of Information Technology (IT), as

depicted by respective figure in Table 4.9.
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Thus, in the context of sub setting, organizational change approaches that embody these
positive criteria fall into the category organizational context, category (OC). Other approaches
to organizational change that do not meet the positive criteria do not fall into the category
organizational context and instead fall into the category (not-OC). The detailed classification of

the internal boundary-determining criteria is depicted in Table 4.9.

4.3.3.2 External Boundary-Determining Criteria

External boundary conditions are imposed from outside of the theory (Dubin, 1978). Most
frequently, external boundary criteria are employed in a theory when a new unit or a new law

of interaction or both is required to augment the theory.

In particular, Dubin (1978) indicates that when a new intervening variable is identified in the
literature it often signals that a new boundary-determining criterion has been established for

an older scientific model.

- ——Global GOVernance .................................................................... -

The social,
economic, ~—-—-Corporate GoOVernanCe —— — = — = — =
cultural,
technological ~——The closed boundary: IT Governance domain
and political

_ The open boundary: The organizational contexts of the
Agile Governance Theory

Natural World

------ Organizational context: Multi organizational setting

_Organizational context: Enterprige:

- Organizational context: Business unit-— 2 £

~-0Organizational context: Team

:
|
|
|
|
|
|
|
|
|
|
|
|
|
:
8 |
Organizational context: Project g |
. 3 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

———— e —

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

O U -

Finge 4.9- Boundary criteria: Agile Governance Theory. Source: Own elaboration.
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Maintaining the coherence with the nature of the field of study widely discoursed in Section 3.4
we are concentrated in exploring the operation of the theory in Governance in the context of

Information Technology (IT), as depicted by respective figure in Table 4.9.
The following, we defined the theory’s internal and external boundaries, namely:

e Only those organizational approaches that can be classified as IT Governance fall within
the domain of this theory; and

e Only those units and laws of interaction that relate to the organizational contexts of the
Agile Governance perspective for teamwork in Information Technology (IT) are within

the domain of this theory.

Figure 4.9 provides an illustration of the boundaries of the theory.

4.3.4 STEP 4: Defining System States of the Theory

This Section presents the system states of the theory. These system states represent conditions
of the theoretical model in which the units of the theory interact differently. The output of this
Section addresses the question, “What are the system states of theory?”. In answering this
theory-development question, the researcher-theorist completes step four, the final step, in
the conceptual development phase of Dubin’s theory building research methodology. The

Section depicts the system states for the theory.

In order to identify a theory’s system states, the theory must first be considered as a system
(Lynham and Chermack, 2006). This means that the theory must be perceived as a bounded set
of units, interrelated by laws of interaction, from which deductions are possible about the

behavior of the overall system (Lynham, 2000).

Systems may exist in different states. A system state is a condition of the theoretical model in
which the units of the system interact differently. During these different system states each of

the system units takes on a characteristic value for some time interval (Dubin, 1978).

Indeed, Dubin states that “the essential notion of a system state is that the system as a whole
has distinctive features when it is in a state of the system. The manner, however, in which we
are able to designate a system state is through the recognition of the characteristic values of

the units when the system is in that particular state. Thus a system state is apprehended only by
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knowing the characteristic values of all the units of the system. These values, in turn, must be
determinant. If any of the values of any units are indeterminate, then an analytical problem
arises as to whether the system as a whole is in a system state or whether the system is in

transition between system states.” (1978, p. 144).

Dubin (1978) further identified three criteria of importance to the researcher-theorist when
identifying the system states of the theory, namely, (i) inclusiveness, (ii) persistence, and (iii)

distinctiveness. Table 4.11 depicts these criteria.

Table 4.11 - Criteria of importance. Source: Adapted from (Dubin, 1978; Torraco, 2000).

Criteria of Description Considerations

importance

Inclusiveness The criterion of inclusiveness refers to the The inclusiveness criterion states that all of the
need for all the units of the system to be units within the system have a distinct value, or
included in the system state of the theory range of values, when the theoretical model is
(Dubin, 1978; Torraco, 2000). in that system state.

Persistence The criterion of persistence requires that the | System state must persist through “some”
system state persist through a meaningful period of time. But, how much is "some"?! For
period of time (Dubin, 1978; Torraco, 2000). | instance, if in natural science (e.g. Physics,

Chemistry, etc.) this period might be a fraction
of a second. On the other hand in social
sciences (e.g. Economy, Politics, etc.) that
period can last years or decades.

Distinctiveness | And the criterion of distinctiveness requires The determinate values criterion states that the

that all units take on determinant, that is, values of all the units in the model may be
measurable and distinctive, values for the measured, at least in principle, by instruments
system state (Dubin, 1978; Torraco, 2000). that give true values.

Among several examples, Dubin still give us an easy illustration to exemplify the meaning of
system states when he highlights this concept in a theoretical model of traffic flows, including
when he mentions the recurrence of system states. In this instance the systems states "rush
hour" and "non-rush hour," may be beneficial in predicting “how long it will take to get to

work” (Dubin, 1978, p.150).

Genuinely, in explaining system states it is useful to distinguish them from outcomes of a
theoretical model. An outcome of a model is defined as the value of a single unit or the values
of a single region of units within a model that gives to that unit or region a distinctive analytical
character (Dubin, 1978). In contrast, system states refer to the state of the system as a whole. A
system state is defined by the unique combination of values for all units comprising the system.
This configuration of values defines the entire system as a unique condition. Outcomes, on the
other hand, are conditions of one or more units of a theoretical model but not of all of them

simultaneously (Dubin, 1978).

PhD Thesis Page 208 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 4 — Agile Governance Theory 209

Dubin, however, clarify that not all theoretical models specify system states. The notion of
system states may be ignored if the three system-state criteria are not met or if only one
system state exists. Where appropriate, however, the specification of system states of a

theoretical model may increase the model’s predictive capability (Dubin, 1978).

Two different classes of system states were identified in this theory building process: (1) Macro-
system states: the system states related to the stage of awareness in agile governance; and, (2)
System states: the system states related to the theory operation. Table 4.12 depicts the
summary of classification for the macro-system states of the theory, while Table 4.13 does the

same to the system states. Details will be discussed in the following Sections.

Pre-theory macro-system states

starts theory application Begm ner (M 51) develops a governance culture

develops an agile or lean culture

develops agile and governance experience
Pea ? ? Governance

Agile or lean d
experience

experience

(MS2) (MS3)

develops (in addition) a governance culture| Dissociative (M 5‘4) develops (in addition) an agile or lean culture

starts theory application

W Theory system states

begins to apply theory

[Startup Agile Governance (MSS)]

gains impulse

[Conscious Agile Governance (MSE:)]

internalizes theory

[ Unconscious Agile Governance (MS7) ]

evolves to & new organizational awareness state (need for challenges)

®

Figure 4.10- Theory of Agile Governance: Macro-system states. Source: Own elaboration.
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4.3.4.1 Macro-system states

During the data analysis, by means of the triangulation of the sources of theoretical sampling

chosen to this research and described in Section 2.2, we have identified two kinds of macro-

system states:

(1) Pre-theory macro-states: related to the awareness found in the organizational

context in the real world, before the theory application, whereas at least two of

them were evidenced and discussed in APPENDIX 11.6 and 3.7.10 [also published in

(Luna et al., 2014b)], when we have highlighted overall trend movements in agile

governance phenomena: Trend 1 (agile or lean experience); and, Trend 2

(governance experience), both depicted in Figure 3.11.

(2) Theory system states: related to the level of awareness in agile governance

developed by means of the application of the theory.

Figure 4.10 depicts these macro-system states, while Table 4.12 details their description,

conscious level, characteristics values and other information.

Table 4.12 — MACRO-system states:

summary of classification. Source: Own elaboration.

Type ID Macro- Consciousness Description Characteristic Values
system state | level
Pre- Ms1 | Beginner Unconsciously In this system state fits organizational o E=maximum® value
Theory (Need to incompetent contexts in which there is no governance ® M=maximum value
start) experience, neither an agile culture * A=zero
established. This state is characterized by :s:zszrr:ndipitous
maximum values of [E] and [M], null values |/ o_ .. (likely
of [A] and [G], serendipitous values for [B], very close to zero)
and minimum rate for [R] (likely very close
to zero).
Pre- MS2 | Agile or lean | Consciously In this system state fits organizational ® E=high value
Theory experience incompetent contexts in which there is already an agile ° Mz_high "‘j"“ei
(Need for culture, however focused on specific agile * iA=|r1|§re25|ng ina
control) approaches. They probably feel the need to R (?::elrzs manner
implement governance practices. o B=increasing (likely
Occasionally, they wish to develop efforts to | jow)
bring these practices to their core business. o R=serendipitous rate
This state is characterized by high values of (likely low)
[E] and [M], null values for [G], and
increasing values for [A] and [B] (likely low),
as well as serendipitous values for [R] (likely
low).
Pre- MS3 | Governance | Consciously In this system state fits organizational ® E=high value
Theory experience incompetent contexts in which there is already any ® M=high value
(Need for governance experience. In some case, they ~ [PA*%¢©
speed) perceive that the conventional practices can ° ﬁ;\'{?creasmg (likely

49 When we mention minimum or maximum values to the theory units, we wish only give an idea of potential for their low and high effects in
the system described by this theory. Indeed, these values depend on the particularities of each organizational context, and cannot be estimated
without an empirical study where the context is a determinant influential variable. This kind of study is a nice topic for future works.
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Type ID Macro- Consciousness Description Characteristic Values
system state | level
be heavy and/or bureaucratic. Once in a ® B=increasing (likely
while, they wish to develop efforts to low) o
become governance quick and easy in order [* R-serendipitous rate
to achieve better results in their core (likely low)
business. This state is characterized by high
values of [E] and [M], null values for [A],
increasing values for [G] and [B] (likely low),
as well as serendipitous values for [R] (likely
low).
Pre- MS4 | Dissociative | Unconsciously In this system state fits organizational ® E=high value
Theory (Need for incompetent contexts in which there are already any © M=high value
compass) specific agile approach and/or any ¢ A=serendipitous
governance experience (they may even have :gf:::::ji'p:gu:
performed or be performing it), but they are |, R;serendigitozs (likely
not applying agile capabilities [A] and low)
governance capabilities [G], in a combined
and coordinated manner, to achieve better
results in their core business. This state is
characterized by high values of [E] and [M],
as well as probably serendipitous values for
[A], [G], [B], and [R] (likely low).
Theory | MS5 | Startup Agile | Consciously In this system state fits organizational ® E=decreasing value
Governance | incompetent contexts in which has already started the (likely high)
(Need for application of the theory. This state is * l\lﬂkz fe;feas'"g value
impulse) characterized by high (but decreasing) R (ALiine;gsirig value
values of [E] and [M], as well as increasing (likely low)
values for [A], [G], [B] and [R] (Ilkely |0W) o G:increasing value
(likely low)
® B=increasing value
(likely low)
® R=increasing value
(likely low)
Theory | MS6 | Conscious Consciously In this system state fits organizational ® E=decreasing value
Agile competent contexts in which have already reached a (likely low)
Governance primary level of organizational sustainability [* '\I/,'kzdleclreas'ng value
(Need for and competitiveness by application of the R fALiinec;V;)ng value
internalization) theory. This state is characterized by low (likely high)
(and decreasing) values of [E] and [M], as o G= increasing value
well as increasing values for [A], [G], [B] and | (likely high)
[R] (likely high). ® B=increasing value
(likely high)
® R=increasing value
(likely high)
Theory | MS7 | Unconscious | Unconsciously In this system state fits organizational ® E=minimum value
Agile competent contexts in which have already reacheda ~ * M=minimum value
Governance high level of organizational sustainability * A=maximum value
(Need for and competitiveness. They have already :S:::::;;?SE \Yaa:ﬂz
challenge) develop their activities in a high level of e Remaximum value
awareness (achieved by people and entire
organizational context that have assimilated
deeply the agile governance theory), acting
and reacting in an unconsciously competent
manner, almost intuitively, to deal with the
emerging issues from the organizational
context, as well as within the environment
where they are inserted. This state is
characterized by minimum values of [E] and
[M] (likely very close to zero), maximum
values for [A], [G], [B] and [R].
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These macro-system states will originate the theoretical scenarios that will be discussed at

Section 4.5.3.

4.3.4.2 System states

Throughout this step of theory building method we identified five micro-system states (or

plainly system states), as depicted in Figure 4.11 and detailed in Table 4.13. All of them are

related to the operation of theory.
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we have impulse.

— Business agility (52)|
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we have not reached dynamic balancing
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Figure 4.11 — Theory of Agile Governance: system states. Source: Own elaboration.

These respective system states are activated by the progression of the values of the theory

units, as detailed in Table 4.13.

Table 4.13 — Theory System states: summary of classification. Source: Own elaboration.

ID | System state Description Characteristic Values
S1 | Lethargy A lethargic state can compromise the entire ® E=increasing (likely very high)
organizational context, when fatigue, weariness (caused [* M=increasing (likely very high)
. . ® A=decreasing (likely very low)
by exertion), or even by bad results or high level of Lo
. ® G=decreasing (likely very low)
stress caused by business pressure, befall upon the o B=decreasing (likely very low)
morale of the team. These circumstances entail on the  |e R=decreasing (likely very low)
following consequences: very high (and increasing)
values for [E] and [M] causing serendipitous (and likely
very low) values for [A], [G], [B] and [R], which in turn
generate their progressive decreasing.
S2 | Business agility Business agility arises when the organizational context: ¢ E=decreasing (likely
(1) combines coordinately agile capabilities [A] and intermediate)
R . . |® M=decreasing (likely
governance capabilities [G], applying subsequently their intermediate)
resultant effect upon business operations [B] (as o A=increasing (likely high)
described by 1% Law); or even, when, (2) agile  G=increasing or unchanged*
capabilities [A] are applied directly on business (likely high)
operations [B] (as characterized by 2™ Law). The first * azt:r(;;zadsi;ntge)(hke'y
approach entails the increasing of [A], [G] and [B], which |, g_i\creasing (likely
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ID | System state Description Characteristic Values

in turn increases [R]; whereas the second approach intermediate)
keeps unchanged [G]*, but leads to the increasing of [A]
and [B], which in turn enhances [R]. The effect of the
former approach is broader and systematic, whereas the
effect of the later approach is localized and narrow.
Despite the 1° Law generates faster results than 2™
Law, in both cases, respecting the proper proportions
for each approach: [M] and [E] start to gradually
decrease over the time, contributing to decrease the
inhibition, restriction or disturbing on organizational
context.

S3 | Sustainability Organizational sustainability arises when [A] and [G] ® E=decreasing (likely

reach high values in the organizational context and their | ntermediate)

. . . ® M=decreasing (likely low)
combined and coordinated application on [M], e Acincreasing (likely high)
contributes to diminishing the inhibition and restriction |, g=increasing (likely high)
[M] of the organizational context, even without e B=increasing (likely high)
changing significantly [E]. As a result, the gradual ® R=increasing (likely high)
decreasing of [M] values accelerates the increase of [B],
which in turn enhances [R].

S4 | Competitiveness Organizational competitiveness emerges when [A] and [ E=decreasing (likely low)

[G] achieve high values in the organizational context and [ M=decreasing (likely
their combined and coordinated application on [E], .Z]:r:::::;;ge)(nkely high)
contributes to decreasing the disturbances effects [E] o G=increasing (likely high)
felt by the organizational context, whereas causes a e B=increasing (likely high)
slight decreasing on [M]. As a consequence, the gradual |* R=increasing (likely high)
reduction of [E] and [M] values speeds up the raising of

[B], which in turn increases [R].

S5 | Organizational Organizational awareness (or vitality) arises when the ® E=decreasing (likely very low)
awareness (or organizational context attains a responsive balancing by [* M=decreasing (likely very low)
vitality) means of sustainability [S3] and cggnpetitiveness [S4]50 :éz::z:z:::z ((IIIIEZII‘; \\I/Z?\; :'é:))

(i.e., a positive dynamic balancing™ between these o B=increasing (likely very high)
system states), resulting in a superior performance, e R=increasing (likely very high)
where: (i) decreases to very low levels the influence of

[E] and [M]; and, (ii) increases to very high grade the

values for [A], [G], [B] and [R], which in turn cause their

progressive and continuous increasing.

In alignment with Dubin’s inclusiveness criterion, each of the units in the theoretical model

(representing the emerging theory) is included and has a distinctive value in every system

states. The emerged system states, also meets Dubin’s additional criteria, namely: determinate

values and persistence. In accordance with the determinate criterion, each of units within the

theoretical model can be measured, at least in principle, during every system states. In

accordance with the persistence criterion:

50 In this case, we are not citing references from our Systematic Literature Review, detailed in APPENDIX I.2. In fact, we are mentioning the
theory system states numbers 3 and 4 from Table 4.13, respectively.

! Referring to the adaptability of some "system states" with which a given "constructs' setting" may have a stimulating effect on the
"organizational context" in one instance (awareness system state), and a soothing effect in another instance (lethargy system state).
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i. The pre-theory macro-system states persist as long as the "time period" that the
organizational context takes to adopt the theory or even, that an unexpected event’
can take it to change to a different (pre-theory) macro-state.

ii. In turn, the theory macro-system states persist as long as the agile governance
evolutionary cycle (as depicted in Figure 4.11, and detailed in Figure 4.10), taking into
account how many improvement cycles that the organizational context need to achieve
a new macro-system state.

iii.  Finally, the system states would persist as long as the agile governance improvement

cycle occurs, as depicted in Figure 4.11.

Closed

boundary
B

Open boundary

e Y

ﬁ External Environment

T e o T
= =

5
Internal Environment

Organizational
context

bilities

Environmental
factor effects

(E)

Value
delivery (R)

Figure 4.12 — The Conceptual Model of “Agile Governance Theory” (clown face diagram). Source: own elaboration.

52
Any unknown event at the time of building of this theory, which the explanation or prediction is outside the scope of this theory.
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4.3.5 Conclusion to part one: the Conceptual Development phase of

the theory

The outcome of the conceptual development phase of the theory-building research process is
a fully conceptualized theoretical model that represents the emerging theory (Dubin, 1978;
Lynham, 2002a, 2002b; Tuttle, 2003). The components of the model are: the theory’s units, its
laws of interaction, its boundary-determining conditions, and its system states. Each of these
components has been completed here. The study has therefore addressed the question: Can an
agile governance theory be conceptualized? This question is answered affirmatively. After
complete the fourth step of the Dubin method we are able to represent graphically the
conceptual framework of theory, as depicted in Figure 4.12.

]54

The constructs Effects of environmental factors [E; > and Value delivery [R; are

{(1-n) J(1->m)
border phenomena and they are represented by means of red and black arrows, respectively.
The gray arrows connecting constructs describe the interaction between each one of them,

stated by the laws of interaction (see Section 4.3.2).

4.4 THEORY BUILDING PART TWO - Research operation

This Section addresses part two, research operation. Part two entails developing the theory’s
propositions, empirical indicators, hypotheses, and research agenda to begin testing the theory.
Completion of part two allows the research to answer study’s second research question, “Can

an agile governance theory be operationalized?”.

This Section proceeds through steps five through seven of Dubin’s theory-building
methodology. The following Section begins with step five, the specification of propositions for
the theory. Next, we complete step six, the identification of empirical indicators for key terms.
In turn, we then complete step seven, the development of the theory’s hypotheses. Finally, the
subsequent Section lays out a proposed research agenda that will be employed to test the

theory (in Chapter 5), step eight.

>3 The notation describes the fact that each factor from the external environment receives an index “i”, which varies from 1 to “n”, where “n” is
the total number of “environmental factors’ effects” [E] that operates in a particular instance of the theory.

> The notation describes the fact that each outcome from the organizational context has its “value delivery” [R] component, and receives an
index “j”, which varies from 1 to “m”, where “m” is the total number of outcomes from organizational context, in a particular instance of the
theory.
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4.4.1 STEP 5: Developing Propositions

An important objective of any theoretical model is to generate predictions about the empirical
domain it represents (Dubin, 1978). Conforming to Dubin, this is where the real fun begins:
“Quite simply, the use of the model is to generate predictions or to make truth statements
about the model in operation. Indeed, it is at this point that theory building becomes exciting
and thoroughly interesting. The design of the model is, of course, an exacting task. However, to
put the model to work, to see what it can do in operation, is the feature of theorizing that

makes the game more than worth the effort (p. 163).

Any predication arising from a scientific model takes the form of propositional statements
about the values of the model’s units (Dubin, 1978). Dubin (1978) points out that the
propositional statements represent predictions because they alert us to what must be true
about the model in operation given its component units, laws of interaction, boundaries, and
system states. A proposition of a theoretical model is, then, a truth statement about the model
in operation (Dubin, 1978). Propositions may be either positive or negative truth statements. In
either case, they are always truth statements about the values taken by the system’s units
(Dubin, 1978). Propositions are derived from the logic underlying a theoretical model. Thus, the
‘truth’ of a proposition is based on whether the proposition flows logically from the model to
which it applies, not the degree to which it is validated empirically. Assessment and refinement
of theoretical model is left to step eight, testing (Dubin, 1978).

Table 4.14 - Basic distinctions between propositions and different types of truth statement. Source: Adapted from
(Dubin, 1978).

Truth statement Distinction
About the set membership | According to Dubin (1978), “propositions are not about the location of the
of units system components in their respective sets,” (p. 163). For instance, the

assignment of a unit (e.g. Plato) to a specific set (e.g. man) does not predict
the unit's value and is therefore not a proposition.

About Laws of interactions Laws of interaction specify the relationship between two or more units of a
theoretical model for all values over which the units are linked by the law
(Dubin, 1978).

In contrast, propositions make explicit the value of one unit that is related to
a corresponding value of another unit (Dubin, 1978). Dubin writes, “the law of
interaction tells what the relationship is, and the proposition states what the
predicted values will be” (1978, p. 170).

In addition, as stated by Dubin, “the only criterion of consistency that propositions of a model
need to meet is the criterion that their truth be established by reference to only one system of

logic for all the propositions set forth about the model” (1978, p. 160).
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As depicted in Table 4.14, Dubin (1978) was careful to point out two distinctions between
propositions and two different types of truth statement, in defining propositions. In
complement, Dubin (1978) identifies three general classes of propositions, where all
propositions fall into one of these three classes; exhausting (these classes) all logical
possibilities. These classes are depicted in Table 4.15.

Table 4.15 — General classes of propositions. Source: Adapted from (Dubin, 1978, p. 165-166).
Classes of propositions Description
Type I: From values of a | Propositions may be made about the values of a single unit in the model, the
single unit values of that unit being revealed in relation to the value of other units

connected to that unit in question by a law of interaction.
Type II: From continuity of a | Propositions may be predictions about the continuity of a system state that in

system state turn involves predictions about the conjoined values of all units in the system.
Type lll: From oscillation | Propositions may be predictions about the oscillation of the system from one
between system states state to another that again involves predictions about the values of all units of

the system as they pass over the boundary of one system state into another.

Further to the specification of the propositions of the theory, Dubin (1978) indicated that in
specifying propositions for a theory, there are three criteria for consideration by the

researcher-theorist, namely, consistency, accuracy, and parsimony.

Table 4.16 — Propositions: criteria for specification. Source: Adapted from (Dubin, 1978; Lynham, 2002a).
Criterion Description
Consistency The criterion of consistency in specifying the propositions of a theory refers to the
notion that the truth of the propositions “be established by reference to only one
system of logic for all the propositions set forth in the [theoretical framework]”
(Lynham, 2002a, p. 160). A system has specific characteristics, namely, a name, a
purpose, parts, interactions among the parts, and outcomes or outputs. To meet this
criterion each of the propositions of this theory is associated with one or more of
these system characteristics to ensure consistency in the propositions specified for the
theory.
Accuracy The criterion of accuracy refers to whether the propositions follow logically from the
theoretical framework to which they apply. Each of the propositions specified for the
example theory is informed by and follows from the specified system of units, laws of
interaction, boundaries, and system states that make up the theoretical framework of
the theory. The logic of these components of the theoretical framework is maintained
in the logic of the specified propositions of the theory (Dubin, 1978).
Parsimony The criterion of parsimony, when considered in relation to the specification of the
propositions of a theory, refers to the use of what Dubin (1978) called “strategic
propositions” (p. 166). Dubin pointed out that “in principle, every [theoretical
framework] should give rise to an infinite number of propositions” (p. 166). However, it
is not the job, in the specification of the propositions of a theory, to identify all
possible propositions for that theory. It is, according to Dubin, more important to seek
some parsimony in the specification of propositions.

Within these classes an infinite number of propositions may arise from any given theoretical
model. Dubin writes, “The number of propositions is the sum of different ways the values of all
the units in the model may be combined with the values of all other units with which they are

lawfully related” (1978, p. 166). As a result, to meet the parsimony criterion, a deliberate way is
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needed to weed out trivial propositions (Dubin, 1978). This need leads immediately to the

concept of strategic propositions.

Table 4.17 — Theory’s propositions: summary of classification. Source: Own elaboration.

ID | Proposition Proposition statement Type Traceability

P1 | Lifecycle During the theory application, the [values of the] agile Typel L1,1L2,S2,
capabilities [A] and governance capabilities [G] will Strategic | S3, S4, S5
increase.

P2 | Business agility If the agile capabilities [A] and governance capabilities Typel L1, L2,L5
[G] are high, then the business operations [B] Strategic
[performance] will increase.

P3 | Value delivery If the business operations [B] [performance] increase, Type | L6
then value delivery [R] will increase. Strategic

P4 | Countermeasures | If the agile capabilities [A] and governance capabilities Type | L3, 14, L5
[G] are high, then effects of environmental factors [E] Strategic
and effects of moderator factors [M] will decrease.

P5 | Less effects If the effects of environmental factors [E] and effects of Type | L3, L4, L5
moderator factors [M] are low, then the business Strategic
operations [B] [performance] will increase.

P6 | Lethargy If the effects of environmental factors [E] and effects of Type ll L3, L4, S1,
moderator factors [M] are high, then the business Non- S3
operations [B] [performance] will decrease, which can lead | strategic
the whole system to a state of “lethargy” [S1].

P7 | Sustainability & The system state “business agility” [S2], will precede the Type lll S2,S3,54

Competitiveness system state [organizational] “sustainability” [S3] and Non-
“competitiveness” [S4]. Strategic

P8 | Awareness or If a balance between [organizational] “sustainability” [S3] Type lll S3, 54, S5

vitality and “competitiveness” [S4] is attained and maintained Non-
persistently (for a time period enough to its institutional Strategic
internalization), then the organizational context goes into
a state of [organizational] “awareness” [S5], achieving
whole system its maximum performance.

P9 | Pre-theory states | All pre-theory macro-system states will precede the theory | Type lll MS1, MS2,
macro-system states. Non- MS3, MS4,

Strategic | MS5, MS6,
MS7

P10 | Internalizing The macro-system state “Startup” [MS5] will precede the Type lll MS5, MS6

macro-system state “Conscious Agile Governance” [MS6]. Non-
Strategic

P11 | Quantum The macro-system state “Conscious Agile Governance” Type lll MS6, MS7
[MS6] will precede the macro-system state “Unconscious Non-

Agile Governance” [MS7]. Strategic

Strategic propositions are distinguished from trivial proposition by their significance. Strategic
propositions are those that, once tested, will corroborate or identify the need to modify a
theoretical model. Strategic propositions are typically those that “state critical or limiting values
for the units involved” (Dubin, 1978), p. 168). Critical or limiting values are those at which a unit
reaches a minimum or maximum point, a zero value for associative units, or the values for one
unit at which related units are predicted to increase or decrease in value (Dubin, 1978). In
keeping with Dubin (1978), in deciding upon propositions of a model for empirical testing, it is

preferable in the interest of parsimony to choose strategic propositions over trivial
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propositions. Typically, proposition statements take the form of “If... then” (Dubin, 1978, p.
164).

Table 4.17 depicts the eleven propositions specified for this theoretical model using Dubin’s
three classes of propositions as a framework. Five of them were considered strategic to test

the plausibility of the model [P1..P5].

4.4.2 STEP 6: Identifying Empirical Indicators

This Section specifies empirical indicators for the theory. These empirical indicators identify
operations that allow the researcher-theorist to measure the values of the units in the
theoretical model. Thus, the output of this Section addresses the question, “Which are the

empirical indicators of the theory?”

As stated by (Dubin, 1978) the development of empirical indicators allows the model's
propositions or predictions to be tested for empirical accuracy. This requires that the
researcher-theorist put aside the internal workings of the theoretical model and turn his or her

attention externally.

The first step in establishing the empirical accuracy of the model’s propositions is to identify an
empirical indicator for each of the units employed in every proposition to be tested (Dubin,
1978). An empirical indicator is an operation used by a researcher to determine measurements

of values on a unit (Dubin, 1978).

Table 4.18 - Principle criteria to the adequacy of an empirical indicator. Source: Adapted from (Dubin, 1978).

Criterion Description
Observer and | The operation involved in the relation between observer and the apparatus used for
apparatus observing are explicitly set so that they may be duplicated by any other equally

trained observer.
Observing operation | The observing operation produces equivalent values for the same sample when
employed by different observers,” (Dubin, 1978, p. 183).

Identification of empirical indicators therefore involves a process of measurement of the unit
concerned. This process of measurement contains two principle criteria to determine the

adequacy of an empirical indicator. These criteria are depicted in Table 4.18.
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Empirical indicators must therefore satisfy the two principal criteria of what Dubin called
“operationism”>> (p. 183) and “reliability”>® (p. 185). Further to these two parts to empirical
indicators, (Dubin, 1978) also identified two classes of empirical indicators, as depicted in Table

4.19.

Table 4.19 - Classes of empirical indicators: criteria for specification. Source: Adapted from (Dubin, 1978).
Class Description
Absolute indicators Refer to indicators that “have no question as to what they measure” (p. 193). An
example of an absolute empirical indicator in the social sciences would be race, sex, or
age.
Relative indicators “The primary characteristic of a relative indicator is that it may be employed as an
empirical indicator of several different theoretical units” (p. 195). An example offered
by Dubin of a relative empirical indicator is income, which can be employed as a
measure of both economic position and social class position.

Dubin cautions that the researcher-theorist must ensure that the empirical indicators chosen
are appropriate for the class of unit, because the types of units used in a theory affect the
empirical indicators to be identified. For instance, associative units are defined as a property
characteristic of a unit in only some of its conditions (Dubin, 1978). Associative units can
therefore have a zero value. Thus, empirical indicators for associative units, as is the case of
every unit of this theory, must be capable of producing zero values and, where appropriate,
negative values (Dubin, 1978). Empirical indicators normally take the standard form of “The

value of unit X as measured by...” (Dubin, 1978, p. 185).

Five strategic propositions regarding the theoretical model were developed in the previous
Section. In order for these propositions to be tested, empirical indicators for the units in each
proposition must be identified. Each of these empirical indicators must meet Dubin’s criteria of
operationism and reliability and must be consistent with the unit’s classification. Many valid
empirical indicators may exist for each unit. Under these circumstances (Flor and Oltra, 2004;
Hollenstein, 1996; Saviotti and Metcalfe, 1984; Taylor, 2004; Yam et al., 2004; Zheng et al.,
2009) leaves the choice up to pragmatic considerations. Table 4.20 presents the empirical

indicators for each unit in the theoretical model.

In order to support the choice of indicators for each construct, the column “References” of the
Table 4.20 describes the source of evidences that directly or indirectly suggest use of these

empirical indicators. Likewise, the development of nomological networks for each theory unit,

> It seeks to demonstrate that the empirical indicator of a unit is an operation performed by an observer with some kind of observing
instrument (Dubin, 1978, p. 184).

% It aims to verify that an empirical indicator produces reliable values, either by means of observer reliability, as by instrument reliability
(Dubin, 1978, p. 185).
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during the analysis of construct validity in Section 4.3.1, was very useful to confirm the choice

of these empirical indicators, as well as it will be quite determinant to the subsequent empirical

study in favor of testing the emerging theory against the real-world (see Sections 4.4.4 and 5.2).

Table 4.20 — Theory’s empirical indicators: summary of classification. Source: Own elaboration.

57

58

D #1 #2™ | Unit Empirical Indicators | Metric description | Question for the survey References
instrument
E1l yl x1 | Effects of | Technological impact | [E] as measured by | You have experienced (Andres et al., 2008; Chen et
environmental the degree of Z?Zigi;aézzsft};irthe al., 2013; Conway and
factors [E] technological impact | i ccq operations due to Nicoletti, 2006; Lambsdorff,
(Ordinal Scale: 1..10) | the occurrence of 1999; Potrafke, 2010; Stern
technological impact in the |and Holder, 1999), [S4],
environment where the
$10], [S11], [S21], [S82],
organizational context was [585][5132[ Sl£; 5135
moerien e [s85], [5131], [5134], [5135],
technological obsolescence, [S142-5144], [S146], [S147],
changing technological [S149], [S150], [S152],
paradigm, etc.). [S164], [NGO3], [NGO6],
[NGO7], [ITO1-1T10]
E2 y2 x2 | Effects of | Influence of [E] as measured by | You have experienced (Andres et al., 2008; Conway
environmental regulatory institutions | the degree of Z?:Egi;aézzs‘;tgirthe and Nicoletti, 2006;
factors [E] influence of business operations due the Lambsdorff, 1999; Potrafke,
regulatory influence of regulatory 2010; Stern and Holder,
institutions institutions from the 1999), (Caligiuri, 2013), [S1],
(Ordinal Scale: 1..10) enVer_mmir}t W*llere Ehet [S3], [54], [S6-58], [$131],
organizationa contex was
inserted (e.g., government, [5134], [S136], [S142],
supervisory bodies, audit, [S146], [s147], [S153],
etc.) . [NGO3], [NGO06], [NG13],
[ITO1-ITO06], [ITO8], [ITO9]
E3 y3 x3 | Effects of | Influence of [E] as measured by | You have experienced (Chatwal et al., 2013;
environmental competitiveness the level of ;?ZEgizasggsj’tgirthe Jagodziski, 2010; Smith,
factors [E] competitiveness business operations due the 2012), [S10], [S23], [S48],
(Ordinal Scale: 1..10) | influence of competitors [S86], [S131], [S134], [S135],
from the environment where [S139], [S150], [S152],
the organizational context [S154], [S155], [S159]
was inserted (e.g., due ! ! !
competition for [S161], [S166], [NGO7],
budget/investment against [ITO1], [ITO3-ITO5], [ITO8]
other projects/business
units/enterprises, it being
affected by the launching
of a competitor
product/service, etc.)
E4 y4 x4 | Effects of | Economy influence [E] as measured by | You have experienced (Barclay, 2010; Heskett,
environmental the level of 3?:23?;;2255’%?&6 2009; Kolvereid and Obloj,
factors [E] econ.omic influence | ciness operations due the 1994; Morck et al., 2005;
(Ordinal Scale: 1..10) | economic influence upon the |Roper etal., 2009), [S7],
environment where the [S10], [S15], [S18], [S134],
organizational context was [S146], [NGO3], [NGO6],
inserted (e.g., late
payment, delay in release [IT01], [IT02], [ITO5], [ITO6-
of funds, exchange, |T08]
inflation, etc.).
E5 y5 x5 | Effects of | Market turbulence [E] as measured by | You have experienced (Cameron et al., 1987; Joshi
environmental the rate of change of ?ZEgi;ag;s?txrthe et al., 2013; Santos-Vijande
1 u P
factors [E] the environment business operations due the and Alvarez-Gonzélez, 2007;
(market and its turbulence of the Su, 2012; Tsai and Yang,
players: customers, |environment where the 2013), [S5], [S7], [S10],
suppliers, 91?9&“33&(0%1 cpntext was | (s21],[s23], [S26], [S27],
.. ilnserte e.g., usiness
competitors, requirements volatility, [S85], [S130], [S134], [S138],
partners, etc.) customer needs, [S139], [S144], [S147],
(Ordinal Scale: 1..10) | globalization, etc.). [S150], [S152], [S154],
[S155], [S158], [S162],
[S166], [NGO01], [NGO3],
[NGO7], [NG10], [NG11],
[ITO1-ITO6], [ITO8], [ITO9]
M1 y6 vyl | Effects of | Organizational culture | [M] as measured by |You have expe{-’ieflcéd. (Caligiuri, 2013; Choo, 2013;
moderator factors | refractoriness the level of restraint or inhibition (or ||ihnenlyecke and Griffiths,

(M]

refractoriness of the
organizational

other limiting effects) on
the business operations due
the influence of

2010; Pulipati, 2012; Schein,
2010; Schneider et al., 2011;

57 For theoretical scenarios where there is no independent manifest variables (s and ¢,). See Section 4.5.3.

58 For theoretical scenarios where there are independent manifest variables (o, ®1, ©2, ®3, and ¢a).
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ID #1% | #2% [ unit Empirical Indicators | Metric description Question for the survey References
instrument
culture organizational culture Smith, 2012; Sun, 2008),
(Ordinal Scale: 1..10) {iei’gfriiiiciiiisﬁ’iﬁavm’ [S11], [S13], [S45], [S75],
et ' [582], [587], [589], [S90],
[$102], [S122], [S138],
[S140], [S141], [S143],
[S146], [S150], [S151],
[S153], [S160], [NGO03],
[NG07-NG10], [ITO1-ITO5],
[ITO7], [ITO8]
M2 y7 y2 | Effects of | Leadership [M] as measured by | You have experienced (Antonakis and House, 2014;
moderator factors | inadequacy the level of ii}s};aﬁ;iiin;n};?iig éir Bolton et al., 2013; Caligiuri,
[M] inadequacy of the business operations due 2013; Day and Antonakis,
leadership style the influence of issues 2013; Giltinane, 2013;
(Ordinal Scale: 1..10) | related to leadership Kotter, 2013; Metcalf and
{Zégé;si2;dig;izy (ljick o Benn, 2013; Schoemaker et
; ! al., 2013), [S7], [S13-S16],
leadership, etc.). [518], [523-525], [S29],
[S30], [S45], [S49], [S51],
[S55], [S60-S62], [S72-S75],
[S77], [S82-85], [S87-S91],
[S93], [S98], [S100-S103],
[S106], [S108], [S111],
[S114], [S118], [S122],
[S124], [S132], [S134-S136],
[S139], [S141], [S151],
[S153], [S162], [S165],
[1IT02], [ITO6]
M3 y8 y3 | Effects of | Enterprise [M] as measured by | You have experienced (Desfray and Raymond,
moderator factors | architecture the inadequacy of Z‘Eigiaiﬁliin;“z?;iz;‘ ;ir 2014; Lankhorst, 2009; Luisi,
[M] inadequacy enterprise the business operations due 2014; Rajabi et al., 2013;
architecture the influence of inadequacy |Simon etal., 2013),[S4],
(Ordinal Scale: 1..10) | of the enterprise [S7-9], [S12], [S15], [S19],
2§C2iiiztizial(eég;f&cture [523]’ [527]' [530]' [545]’
lagk of infrastructure ’ [S55], [559-562], [S70],
scalability/ modularity, [S76], [S82], [S86], [S98],
operation centralization/ [S102], [S115-S116], [S123-
decentralization, etc.). $124], [S131], [S135],
[S143], [S145-S147], [S149],
[S158], [S161], [S164],
[NGO03], [NG11]
M4 y9 y4 | Effects of | Business model [M] as measured by | You have experienced (Bohnsack et al., 2014;
moderator factors | inadequacy the level of reitrai?t or i“hikf’ition (or | Massa and Tucci, 2014;
[M] inadequacy of i;eeéusﬁizgngp;aiizi; 325 Smith, 2012; Teece, 2010;
business model the influence of the Tongur and Engwall, 2014;
(Ordinal Scale: 1..10) | inadequacy of how business Veit et al., 2014), [S5], [S12],
is §tructured to create, [S18-519], [S23], [S26-S27],
c(lzllverétizctiecigture value [545], [S56-S57], [$61],
shotteoming, operational | [S75), [580-582], [s84),
discrepancy, etc.). [S87], [S89], [S92-593],
[$102], [S116], [S119-S120],
[S126], [S134-S135], [S146-
S147], [S149], [S155],
[S158], [S161], [ITO2]
M5 y10 | y5 | Effects of | Low-skilled people [M] as measured by | You have expe{fie{ic?d‘ (Bessant, 1995; Dewhurst et
moderator factors the level of lack of iiﬁzai?;ﬁin;nﬁgiig égr al., 2009; Fish, 2013; Goffee
[M] people qualification | .} .y siness operations due and Jones, 2007; OECD,
(Ordinal Scale: 1..10) | the influence of lack of 2012; VerBruggen, 2012),
people qualification (e.g., [[S11],[S90], [S98], [S112],
education, skills, etc.). [S146], [NGO2], [NGO3],
[NG10], [IT01], [IT02],
[1T06], [1TO9]
Al yll | y6 |Agile capabilities | Flexibility [A] as measured by | You have experienced (Jagodziski, 2010; Koste et
[A] the level of flexibility Z;;?E‘;:;Ziicingiiity al., 2004; Mandelbaum and
(Ordinal Scale: 1..10) (adequacy) of business Buzacott, 1990; Naim et al.,
operations to handle with 2010; Nascimento and
an unexpected situation Oliveira, 2013; Phillips and
Changt, Having reeiiience | [uladhar, 2000; Puliat
fo oot witn Tt oren uas | 2012; saari and Heikkila,
essential to ensure the 2008; Shuiabi et al., 2005;
performance of the Su, 2012), [S4], [S10], [S29],
orgénization and its [S31], [S34], [S43], [S52],
projects. [s76], [S80], [S88], [S89],
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ID #1% | #2° [ unit Empirical Indicators | Metric description | Question for the survey References
instrument
[S105], [S121], [S126-5128],
[S132-S135], [S140], [S142],
[S149-S150], [S154], [S159],
[S164], [S166], [NGO08],
[ITO1-1T03], [ITO6], [IT09]
Al y12 | y7 |Agile capabilities | Leanness [A] as measured by | You have experienced (Anvari et al., 2013; Chatwal
[A] the level of leanness z;;z;rﬁEi;cfiowgirzoizewith et al., 2013; Chauhan, 2012;
(Ordinal Scale: 1..10) | { oo on business Diego Fernando and Rivera
operations (e.g., Cadavid, 2007; Glover et al.,
eliminating waste, keeping 2013; Hayata et al., 2012;
the things simple, reusing Jprgensen etal., 2007;
:zz‘:iiii ! titz;x)su‘;]:sthe Malmbrandt and Ahlstrém,
performance of the 2013; Marlow and Casaca,
organization and its 2003; Ozelkan et al., 2013;
projects. Pulipati, 2012; Shah and
Ward, 2007; Vinodh and Joy,
2012; Wan and Frank Chen,
2008; Womack, 2006),
[S14], [S16], [S32], [S37],
[S39], [S48], [S75], [S77],
[S93], [S117], [S126], [S128],
[S138-S139], [S146-5148],
[S153], [S156], [S162],
[S163], [S165], [S166],
[NGO3], [ITO6-ITO7], [ITO9]
Al y13 | y8 |Agile capabilities | Agility [A] as measured by | You have experienced (Arteta and Giachetti, 2004;
[A] the level of agility Circk“;_“i@ncfs where the Faisal et al., 2007; Hayata et
(Ordinal Scale: 1..10) | Sponoos ch it oy than the al., 2012; Joshi et al., 2013;
rate of these changes" on Lappo and Andrew, 2004;
business operations (e.g., Nascimento and Oliveira,
agzifﬁztiggaihi‘ge :iiﬂ 2012; Pulipati, 2012; Shawky
feacting’quick{y o oy and Ali, 2010; Smith, 2012;
etc.) was essential to Tsourveloudis and
ensure the performance of Valavanis, 2002; van
the vorganization and its Oosterhout et al., 2006),
projects. [s4], [s84], [s89], [5123],
[S124], [S126], [S128],
[S132-S134], [S138], [S142],
[S144], [S146], [S149],
[S152-S155], [S157-S161],
[S163], [S165], [S167],
[NGO2], [ITO6]
Al yl4 | y9 |Agile capabilities | Adaptability [A] as measured by | You have experienced (Caligiuri, 2013; Chatwal et
[A] the level of circumstances where the al., 2013; Folke et al., 2010;
. capability "to adapt
adaptability evolutionarily" on business Hayata et al., 2012;
(Ordinal Scale: 1..10) | operations (e.g., it Jagodziski, 2010; Jones et
adjusting in an evolutive al., 1997; Krechmer, 2010;
Zigzi;éiie‘f’ziiiigg new Nascimento and Oliveira,
adjustability, etc,. ) was 2012, 2013; Pike et al.,
essential to ensure the 2010; Reeves and Deimler,
performance of the 2011; Su, 2012), [S4-S5],
orga.mization and its [S7], [S9-S11], [S13], [S15],
projects. [519], [S21], [S23-527], [S29-
S30], [S32], [S36], [S39-543],
[S49], [S60], [S62], [S64-
S65], [S67], [S69], [S76],
[S80-582], [S84-S85], [S87-
S89], [S101-5102], [S104-
$108], [S114-S115], [S120],
[S124], [S126], [S128-5130],
[S132], [S136], [S139],
[S141-S142], [S144], [S149-
$155], [S157], [S159-S160],
[S162-S166], [NGO2-NGO03],
[NGO09], [ITO6]
Gl y15 | y10 | Governance Strategic alignment [G] as measured by | You have experienced (Chakravarthy, 1986; Chan
capabilities [G] the level of strategic z;;;g‘;iigcﬁiowzzirih: etal., 1997; Croteau and
alignment continuous strategic Raymond, 2004; Esmaili et
(Ordinal Scale: 1..10) | alignment™ on business al., 2010; Kaplan and
operations (e.g., keeping Norton, 2004; Teece et al.,
EE: gi:i;z“ztigtii“e with |1997;van Grembergen and
9Ys De Haes, 2009), [S7], [S86),
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ID #1% | #2% [ unit Empirical Indicators | Metric description | Question for the survey References
instrument
doing the right thing, [S137], [S141], [S145-S146],
prioritizing initiatives, [5149], [S151-S155], [S160]
etc.) was essential to ! ! ’
guarantee the achievement [5165-5166], [NGO1],
of the objectives of the [NG11], [IT07]
organization and its
projects.

G2 yl6 | y1l | Governance Decision making [G] as measured by | You have experienced (Bennett et al., 2010;

capabilities [G] the level of decision z;rzgrji;incfiow};igir;he Eisenhardt and Zbaracki,
making ef?ectiveydecision making" 1992; Gigerenzer and

(Ordinal Scale: 1..10) | on business operations Gaissmaier, 2011; Hansson,
(e.g., reducing more 2005; Joshi et al., 2013;
Eomp%iCited iecisioné down | Pulipati, 2012; Su, 2012),

o simpler steps, weighing

up the risks involved, [S5], [S7], [S15], [S73],
weighing up the pros and [$131], [S136-S137], [S139-
cons of each course of S141], [S149], [S151-5152],
action, etc.) Xas essential [S156], [S161], [S163],
to guarantee the R
achievement of the [5171-5172], [NGO3],
objectives of the [NG11], [ITO1]
organization and its
projects.

G3 y17 | y12 | Governance Control [G] as measured by | You have experienced (Armour, 2012; Boyd, 1994;

capabilities [G] the level of control z;}izgmi?incfiowzze ghihe Eisenhardt, 1985; Joshi et
. . ility ur .

(Ordinal Scale: 1..10) | ¢¢ ritegy accomplishment” on | @l 2013,.Powell etal,
business operations (e.g., 2001; Smith, 2012), [S8],
establishing mechanism, [S60-S112], [S114-S121],
policies, accomntabllltys  |[5123-5132], [5134-5137),
etc.) was essential to [5139-5147], [$149-5158],
guarantee the achievement
of the objectives of the [S160-S167], [NGO2], [NGO3]
organization and its
projects.

G4 y18 | y13 | Governance Compliance [G] as measured by | You have experienced (Lu et al., 2008a, 2008b;

capabilities [G] the level of z;i;ﬁincﬁiowﬁxréhe Schneider et al., 2013;
compliance regulatorg compliance Sommers et al., 2007;
(Ordinal Scale: 1..10) | status" of business Weidlich et al., 2011), [S2],

operations (e.g., complying |[S4],[S6], [S8], [S82], [S131],
with orgamizational [s142], [NGO02], [NGO3],
policies, eglslation,
international standards, [NGOS]’ [ITOS]
market rules, etc.) was
essential to guarantee the
achievement of the
objectives of the
organization and its
projects.
B1 y19 | y14 | Business operations | Business process [B] as measured by | You have experienced (Aalst et al., 2003;

[B] driven approach degree of process z;rzzrﬁincfiow:ibﬁih Abdolvand et al., 2008;
approach for ani imple:‘ent business Chen et al., 2013; Elbashir et
business processes" to business al., 2008; Ghose and
(Ordinal Scale: 1..10) | operations (e.g., ensuring Koliadis, 2007; Glover et al.,

rhe reproducibility of 2013; Huang et al., 2012;
usiness operations, . .
supporting business goals, Joshietal,, _2013’ Koetal,
ensuring business 2009; Schmiedel et al.,
continuity, etc.) was 2014), [S1-S9], [S12-513],
essegtigl to guarantee the [516], [519_521]' [523], [528—
continuity of supply‘ of $29], [$31-532], [534], [S36],
products and/or services.
[S39-541], [S43], [S46],
[S48], [S50], [S53], [S58-
S59], [S64], [S68], [S70],
[S75-576], [S82-S83], [S87-
S90], [S93], [S96], [S98],
[S102], [S104], [S106],
[S108], [S115], [S117-5118],
[S120], [S124], [S128-5129],
[S134-S135], [S142], [S147],
[S149], [S152], [S154],
[S157-S159], [S161-S162],
[S164-5165], [NGO02],
[NGO03], [NG07]
B2 y20 | y15 | Business operations | Projects driven [B] as measured by | You have experienced (Bower and Finegan, 2009;

[B] approach degree of project- z;;;gﬁzigcﬁiow:i:bﬁih Hayata et al., 2012;
based approach for | _ implement a project- Koelmans, 2004; Lacerda et
business transitory based approach" for al., 2011; Luu et al., 2008;
aspects <tra}nsit0ry aSpécts of) Nascimento and Oliveira,
(Ordinal Scale: 1..10) | Pusiness operations (e.g., 2012; Okudan and Rzasa,

dealing with service
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ID #1% | #2° [ unit Empirical Indicators | Metric description | Question for the survey References
instrument
transition, applying to 2006; Vidal et al., 2011; Xu
chagge minagement, to and Yeh, 2014)’ [51_53]'
broduct/service, etc.) was | [55) [S14], [516-517], [520],
essential to guarantee the [$22], [$27], [S32], [S42],
continuity of supply of [S44-545], [S52], [S54],
products and/or services. [S56], [S60], [S62], [S66],
[S68-570], [S72], [S75],
[S77], [S79-580], [S85],
[S87], [S90-592], [S94], [S98-
$100], [S103], [S106-S110],
[S112], [S114-S115], [S119],
[S112-5124], [S127], [S132],
[S136-S139], [S141], [S143],
[S148], [S151], [S160],
[S163], [S165], [NG02],
[NGO3], [NGO06], [NGO8-
NG11]
B3 y21 | y16 | Business operations | Best practices [B] as measured by | You have experienced (Ahmed et al., 1999;
[B] adoption degree of best z;;;k“}?izi;ceio‘”’:ibﬁih Cormican and O’Sullivan,
practices adoption and implement best 2004; Glover et al., 2013;
for business practices" on business Johnston and Mehra, 2002;
(Ordinal Scale: 1..10) | operations (e.g., Joshi et al., 2013;
g;giﬁ;ziiz;aleiiafnizg' Nascimento and Oliveira,
essential to, guarr;mtee the 2013; Ozelkan et al., 2013;
continuity of supply of Richard et al., 2009; Su,
products and/or services. 2012), [S3-S4], [S13], [S16],
[S19], [S22-S23], [S28],
[S42], [S44-545], [S50],
[S53], [S58], [S60-S62],
[S66], [S75], [S79-580],
[S82], [S85], [S87], [S90-
S92], [S96], [S98-S99],
[S101-S102], [S107-5108],
[S114-S117], [S119], [S122-
$126], [S128-5129], [S131-
$136], [S138], [S140-S141],
[S143], [S145-S147], [S149],
[S151], [S153], [S158],
[S159], [S161-S165], [S167],
[NG02]
R1 y22 | y17 |Value delivery [R] Utility for product or | [R] as measured by | You have experienced (Cronin and Taylor, 1992;
service the grade of utility | circumstances where the Druehl and Porteus, 2010;

. "embedding of utility .
embedded in concept for products or Hao et al., 2012; Lamparter
products or services | services" (e.g., making it et al., 2005; OGC, 2007d;
(Ordinal Scale: 1..10) | fit for purpose, making it Ruiz et al., 2008; Yeo et al.,

ST |0 s s sie
X ! : : S19], [S36], [S46], [S62],
increase value delivery
(e.g., satisfaction, better [$78], [s82], [S101], [S106],
acceptance, etc.) for [S115-5118], [S133], [S140],
target audience (customers, [S155], [S165], [ITO1-ITO9]
citizens, etc.).
R2 y23 | y18 | Value delivery [R] Warranty for product | [R] as measured by |You have experienced (Hogan et al., 1984;
or service the grade of f;;g;giii;cgz xzzini;e Jagodziski, 2010; Jia et al.,
warranty embedded concept for products or 2008; Jiang and Zhang,
in products or services" (e.g., making it 2009; Rust and Huang,
services fit for use, keeping it 2012), [S1], [S7], [S9-S10],
(Ordinal Scale: 1..10) i;ziiziiirigfp:i;rigiz;ing [S16], [S21], [S32], [S45-
etc.) led to increase vaiue fs4671]’] [[555623].i [f55775]i [[Sssgogi
deliver (e.g., ’ ) ) )
satisfagtion%I better [S83-584], [S89-5S91], [S102],
acceptancef etc.) for [5105], [5112]’ [5114_5115]'
g iensy (enstenesss | (suig) [siaa) (5133
[S140], [S142], [S145],
[S151], [ITO5], [ITO9]
R3 y24 | y19 |Value delivery [R] Time-to-market for [R] as measured by | You have experienced (Gongalves et al., 2000;
product or service the degree of time- Sé;iiﬁ;;ﬁiSo‘:fmrenih;iisms Jagodziski, 2010; Labriola,
to-market of to reduce time-to-market of 2007; Lings and Greenley,
products and products or services" 2010; Mahmoud-Jouini et
services (Ordinal (e.g., quick release, al., 2004b; O’Hara and Ye,
Scale: 1..10) continuous improvement, 2011; Perols et al., 2013),
e ere (o0, nerease VRN | (sa), [513), (521, [543-544],
satisfaction, better [S60], [S73-574], [S89-590],
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ID #1% | #2% [ unit Empirical Indicators | Metric description | Question for the survey References
instrument

acceptance, etc.) for [$101], [S109], [S114-S117],
tgrget audience (customers, [5129], [S134], [S136-S137],
citizens, etc.). [5140], [5141], [S144],
[S151], [S153], [S161],
[S163]

Due the method chosen to test the hypotheses (SEM and CFA*°) we had to define more than
one empirical indicator for each theory unit. Despite the intellectual effort and energy involved
on that endeavor, the significant number of empirical indicators will lead us to a more

consistent based-evidenced study to assess the emerging theory.

Furthermore, we would like to clarify that the set of empirical indicators adopted to carry on
this kind of empirical assessment can (and should) be adjusted according the organizational
context studied. In the current case, we seek define a set of empirical indicators generic enough
to assess the wide spectrum of organizational contexts chosen (see the beginning of the Section
4.5.2), while they were thought to be consistent enough to represent the constructs and assess
the plausibility of the emerging theory. The recent experience conducting the survey that will
be described in details in Chapter 5, lead us to believe that how much more specific are the
indicators chosen, the better will be the result of the study. Usually, the set of indicators

identified in this study can a useful reference for future work on it.

In conclusion, this Section presented the empirical indicators identified to measure the values

of the units in the theory. We have identified 24 empirical indicators, as follows:

i.  Five empirical indicators for both Effects of environmental factors [E] and Moderator
factors effects [M];

ii.  Four empirical indicators for both Agile capabilities [A] and Governance capabilities [G];
and,

iii.  Three empirical indicators for both Business operations [B] and Value delivery [R].

The next Section will develop hypotheses that leverage these empirical indicators to test the

theory’s propositions in the real world.

5 We are mentioning about Structural Equation Modeling and Confirmatory Factor Analysis, respectively. See details in Chapters 2 and 5.
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4.4.3 STEP 7: Establishing testable Hypotheses

The previous six steps in the theory-building research process have allowed for the conceptual
development of a theoretical framework (step 1 to 4), the specification of proposition
statements (step 5), and the identification of empirical indicators for the model that represents
the ongoing theory (step 6). At this point, conforming (Tuttle, 2003), testing in the empirical
world is already possible (Dubin, 1978). This Section develops hypotheses for the theory. These

hypotheses allow for the testing of predictions in the real world.

Hypotheses are intended to test predictions in the real world. As stated by Dubin: “/t is through
the test that [the researcher] relates the facts he finds in the empirical world to his theoretical
predictions about them. We can safely assume, therefore, that the hypothesis is the feature of a
theoretical model closest to the ‘things observable’ that the theory is trying model,” (1978, p.
205). Hypotheses are defined as predictions concerning the values of a theory’s units in which
empirical indicators are employed for the names of the units in each proposition. Dubin (1978)
points out two criteria of import in constructing hypotheses of the theory.

Table 4.21 — Dubin’s relevant criteria in constructing hypotheses of the theory. Source: Adapted from Dubin
(1978).

Criterion Description

Homology First, he stated that “every hypothesis is homologous with the proposition for which it
stands” (p. 207), indicating homology between the hypotheses and their corresponding
propositions as a necessary criterion of excellence for this seventh step in the theory-
building process.

Validity Second, he stated that to determine hypotheses, the researcher-theorist must identify the
necessary and sufficient conditions of each unit of the theory. These necessary and sufficient
conditions of each unit of the theory are obtained from the definition, and component parts,
of each unit of the theory.

In fact, the empirical indicators in the hypothesis standing in for the names of the units in the
proposition have to meet the necessary and sufficient conditions of the theoretical defined
unit. These conditions were articulated in the preceding Section on identifying empirical

indicators.

In constructing the hypotheses of the theory, the researcher-theorist is confronted with a
decision of quantity; that is: “How many hypotheses are enough for testing the theory?” (Dubin,

1978) offered some noteworthy insights in this regard.

First, Dubin suggested that “every proposition [in the theory] has the potential of being

converted to a large number of hypotheses” (1978, p. 208). On this point, he proceeded to say
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that “the general rule is that a new hypothesis is established each time a different empirical
indicator is employed for any one of the units designated a proposition” (p. 209). He
correspondingly further indicated that “this rule establishes the fact that the number of
hypotheses is rapidly expanded as skill and imagination are utilized in developing empirical

indicators” (p. 209).

Second, Dubin (1978) did suggest that not all propositions of the theory need to be converted
to hypotheses: “There is no logic that insists that only those [theoretical frameworks] whose
propositions are all testable should be employed in science. Indeed this restriction, representing
the extreme positions of operationalists, has proved needless. All theoretical [frameworks] need
to be testable by converting at least some of their propositions to hypotheses. It is not a
requirement, however, that all propositions of a [theoretical framework] be testable.” (p. 209).
Ultimately, this question of a sufficient number of hypotheses, according to Dubin: “poses a

question of research efficiency” (p. 209).

It is therefore clear that various strategies may be employed in the formulation of hypotheses,
and these strategies are usually chosen in accordance with available research time and
resources. Dubin (1978) and Tuttle (2003) suggest three primary strategies may be employed to
develop hypotheses to test. They are depicted in Table 4.22. Dubin warns that these three
strategies for hypotheses development are not mutually exclusive nor is one any better than

the others.

Table 4.22 — Dubin’s strategies to develop hypotheses. Source: Adapted from Dubin (1978) and Tuttle (2003).
Strategy Description
Extensive The extensive strategy entails developing hypotheses to test every strategic proposition in a
theoretical model. Because the extensive approach tests all strategic propositions, the
strategy is “the most adequate test of the theory as a whole” (Dubin, 1978, p. 210).
Intensive Alternatively, the intensive strategy entails focusing attention on one or more, but not all, of
the theory’s strategic propositions. The intensive strategy may be appropriate if the
researcher has a particular interest in a limit number of strategic propositions (Dubin, 1978)
or if the resources available for research are limited.
Inductive Finally, the inductive strategy entails starting with an ad hoc hypothesis and working
backwards to identify the other components of the theoretical model (Dubin, 1978; Tuttle,
2003).

An intensive strategy was chosen for the development of the theory’s hypotheses. The
intensive approach was selected because research is resource intensive (Dubin, 1978; Tuttle,
2003). As stated by Dubin: “many scientists are relatively reluctant to do research because of
the time and energy required and the often routine character of the operations involved. Given,

then, the possibility of doing trivial research and the considerable investment necessary to
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accomplish any single piece of research, these constitute strong pressures toward achieving

some degree of efficiency in research operations.” (1978, p. 209).

Table 4.23 — Theory’s hypotheses: summary of classification. Source: Own elaboration.

ID Category Hypothesis statement Traceability
H1 Agile The agile capabilities [A] have a positive influence on governance P1, P2, L1
governance capabilities [G].
H2 Agile The governance capabilities [G] have a positive influence on P1, P2, L1
governance business operations [B].
H3 Specific agility The agile capabilities [A] have a positive influence on business P1, P2, L2
operations [B].
H4 Value delivery The business operations [B], under influence of agile capabilities P1, P2, P3,
[A] and governance capabilities [G], have a positive influence on L1, L6
value delivery [R].
H5 Moderator The effects of moderator factors [M] have a negative influence on P4, P5, P6, L3
factors effects business operations [B].
H6 Environmental The effects of environmental factors [E] have a negative influence P4, PS5, P6, L4
factors effects on business operations [B].
H7 Moderator The effects of moderator factors [M] have a negative influence on P4, PS5, P6, L3
factors effects agile capabilities [A].
H8 Moderator The effects of moderator factors [M] have a negative influence on P4, P5, P6, L3
factors effects governance capabilities [G].
H9 Environmental The effects of environmental factors [E] have a negative influence P4, P5, P6, L4
Factors effects on agile capabilities [A].
H10 | Environmental The effects of environmental factors [E] have a negative influence P4, P5, P6, L4
factors effects on governance capabilities [G].
H11 | Environmental The effects of environmental factors [E] have a positive influence P4, PS5, P6, L4
factors effects on effects of moderator factors [M].
H12 | Sustainability The agile capabilities [A] have a positive influence on effects of P2, P5, P7, L5
moderator factors [M].
H13 | Competitiveness | The agile capabilities [A] have a positive influence on effects of P2, P5, P7, L5
environmental factors [E].
H14 | Sustainability The governance capabilities [G] have a positive influence on effects | P2, P5, P7, L5
of moderator factors [M].
H15 | Competitiveness | The governance capabilities [G] have a positive influence on effects | P2, P5, P7, L5
of environmental factors [E].
H16 | Agile Governance capabilities [G] positively and partially mediate the P1,P2, L1
Governance relation between agile capabilities [A] and business operations [B].
mediation

The researcher-theorist chose to focus development on hypotheses dealing with the theory's
most representative strategic propositions, based on the interaction among its units, in order to
assess theory plausibility. By focusing the development of hypotheses on those propositions,
the researcher-theorist seeks the most parsimonious approach to corroborate or identifying the
need to modify the theory. Each hypothesis was described as simply as possible to facilitate its
test by Structural method Equation Modeling (SEM) and Confirmatory Factor Analysis (CFA). So

that, in most case we have one proposition generating more than one hypothesis.

Sixteen hypotheses for this theory were developed. These hypotheses are focused on the

theory’s central propositions: proposition one to five (see Table 4.17). While propositions six to
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eleven are untested, they concern the continuity of the theoretical model’s system states.
Despite those not chosen propositions are important (6 to 11), testing these selected
propositions (1 to 5) will help to establish the underlying logic upon which the system states are
based (test by inference). Consequently, an investigation of these first five propositions is more

important to testing the theory, at this time.

The hypotheses developed adhere to Dubin’s (1978) guidelines. During the hypotheses
development we followed the criterion of homology and validity. The theory’s sixteen

hypotheses are presented in Table 4.23.

We also elaborated the Theory’s Hypotheses diagram depicted in Figure 4.13 to facilitate de
identification of each hypothesis. An attentive reader will observe that the hypothesis H16 is
not depicted explicitly in Figure 4.13. Indeed, H16 is the subsystem comprised by H1, H2 and
H3.

Figure 4.13 — Theory’s hypotheses: visual characterization. Source: Own elaboration.

This Figure 4.13 only represents the whole picture of the hypotheses to be tested to assess the
plausibility of emerging theory, but these hypotheses will be tested in particular setting (or
combination), which we name of theoretical scenarios. Those scenarios will be discussed in
details at Section 4.5.3. These hypotheses provide the means to test the theory in the real

world. The next Section describes a research agenda that could be used to conduct these tests.
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4.4.4 STEP 8: Framing an Empirical Study to test the strategic
Hypotheses

This eight and final step in the methodology is conducting tests of the theory’s hypotheses to

test the theory in an effort to modify and refine it.

As stated by (Cohen, 1989), the evaluation of theories involves both logical and empirical
standards (Bunge, 1967; Cohen, 1989; Dubin, 1978). However, they claim that in order to be
able to evaluate the goodness of a theory, we must first establish the criteria by which it is to
be evaluated. Several such criteria are described in the literature (Popper, 2005). Which criteria
one adheres to depends on the type of theory one is attempting to generate, as well as on the
framework of generation one is adhering to. The hypothetical-deductive theory building
methods (such as Dubin’s method) sees the criterion of falsifiability (Maréco, 2014), as the
demarcation criterion between science and non-science. It assumes the presence of a falsifiable
theory, which gives rise to hypotheses that are tested by observation. Often, when scientists
talk about testability, they have something like falsifiability in mind. But testing a theory against
the world turns out to be more complicated than testing a single, isolated hypothesis. So, test

the theory will take multiple research studies to fully address this endeavor.

Therefore, in order to the proposition assess the plausibility of the theory we will design an
empirical study guide by a research agenda, described in details in Section 5.2 of the next

chapter.

4.4.5 Conclusion to Part Two: the Research Operation of the theory

The outcome of Part Two of the theory building research process, research operation, is an
operationalized theory (Dubin, 1978). Research operation entailed the following steps:
specifying propositions of the theory, identifying empirical indicators, developing hypotheses,

and building a proposed research agenda to test the theory.

Each of seven of these steps has been completed, plus the eighth step will be detailed in
Section 5.2. This concludes Part Two of the theory building research process. The next steps in

this study are: (1) assess “Agile Governance Theory” using established criteria; and, (2) discuss
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the theory’s implications for research and practice. The prior topic will be detailed in Section

5.2, while the later one is the focus of the following Sections.

4.5 THEORY ANALYSIS - Playing with the theory

This Section addresses the intellectual exercise of the emerging theory, to what we irreverently
call "playing with the theory". Using the words of Gregor (2006) and Sjpberg et al. (2008) we
will analyze the system created by the emerging theory discussing its application, behavior,
usefulness and consequences using the theoretical lens of Dubin (1978, 1976) and disciplined
imagination of Weick (1989). It is important to highlight that the theory version discussed from
this point is the final version of this work, after the empirical assessment introduced in Section
4.4.4, and detailed in the Section 5.2, as well as after the comparison with other theories,

carried out in Section 5.3. Have a good time!

4.5.1 System Analysis

There are a number of ways to define and characterize a system. For example: “a system is a
set of objects together with the relationships between their objects and between their

attributes” (Hall and Fagen, 1968).

As pointed out by Dubin (1978, pg. 240), with this way of characterizing a system, analysis of
the system can focus on the whole system rather than on its parts. The analytical consequences
are that one can reach conclusions about the system that could not be reached from
knowledge of its parts. According to Bertalanffy (1972), the meaning of the mystical expression
“the whole is more than the sum of parts” is simply that constitutive characteristics are not
explainable from the characteristics of isolated parts. The characteristics of the complex,

7

therefore, compared to those of the elements, appears as “new” or “emergent”. Whether,
however, we know the total of parts contained in a system and the relations between them,

the behavior of the system may be derived from the behavior of the parts.

Although intuitively, this premise has motivated the development of the Sections that follows.
Making an pleasant analogy, if in the previous Sections (4.3 and 4.4) we have reported how we

built the ship, describing each part that compose it, their characteristics and behaviors. Now we
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will embark on this ship and travel towards the analysis of the theory application based on facts

and allegories from the real world.

Considering the system described by this theory, depicted in Figure 4.12, its conceptual
framework, the organizational boundary separates the internal environment from the external
environment, characterizing the organizational context [O], i.e., a variable that we need to
account for, but that does not drive our theory. The organizational context is an important
variable that shall be deeply discussed in Section 4.5.2 in order to interpret and perform the
theory in several backgrounds, such as: a team, a project, a business unit, whole enterprise, or

even a multi-organizational setting.

In turn, many disturbing factors from the external environment [E], symbolized by the large red
arrows that point in the direction of organizational context [O] in Figure 4.12, can interact
among themselves influencing the internal environment in different ways. The environment’s
nature [N] is a meaningful variable, because it can describes the level of competitiveness,
regulation influence, unpredictability, uncertainty, opportunities, and threats, just to cite few

factors, depicting the nature of the environment where the organizational context is inserted.

The gray arrows, in Figure 4.12, connecting constructs describe the causality between each one
of them. Those interactions were described by the Laws detailed in Section 4.3.2. While the
External Environment's Factors [E] act upon the system boundary causing disturbing effects on
every construct that belong to the organizational context [O], the agile capabilities [A] performs
a partially mediation of the effect received from the external disturbing factors [E] on each one
of the other constructs: i) attenuating the effects of the moderators factors [M]; ii) potentiating
governance capabilities [G]; and iii) empowering business operations [B]. In turn, the effects
from moderators factors [M] restrain either governance capabilities [G] at the same time that
exerts a limiting effect on business operations [B], although this effect is mediated by the
governance capabilities [G]. Once for all, the governance capabilities [G] contribute to support

business operations [B] by means of the effective steering the organization.

At the same time, we can notice in Figure 4.12 the black arrows pointing in the direction of
external environment. These arrows mean the results of the organizational context [O], i.e., the
value delivery [R] by the business operation [B] outcomes of the subsystem comprised into the
organizational boundary. Based on that, we are depicting the reference schema of this theory

as an open system, justified by this “permeability” described in terms of the ability to assimilate
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and respond to changes in a volatile and dynamic external environment. This kind of approach
is pretty aligned with some authors such as (Takwale and Puranik, 1979). However, this work
has a main focus on the aspects that occurs as a consequence from the influence of the
external aspects upon the internal environment (organizational context) and its consequences

and developments.

4.5.2 Organizational context and theory instantiation

In Figure 4.12, when the organizational boundary (red dashed edge) delimits the internal
environment, separating it from the external environment, it characterizes the concept of

organizational context [O].

This concept works as a control variable of the theory, i.e., a factor that remains unchanged and
strongly influences resulting values of the constructs; also, a factor held constant to test the

relative impact of an independent variable: but it does not drive our theory.

In other words, control variables could influence the values of the constructs, but it does not

change the operating logic of the theory, neither the causality among the (Creswell, 2003).

The organizational context [O] is a variable in our theory that can assume different values, such
as: (1) a teamwork; (2) a project; (3) a business unit; (4) an entire enterprise; or even, (5) many

institutions collaborating with each other in a multi-organizational setting.

We will refer those values as levels of organizational context according to their complexity:
beginning the teamwork context as the lower level, and increasing gradually the complexity
until reach the greater level of complexity, as the multi-organizational context. In addition, the

application of theory in each organizational context will be named theory instance.

For instance, Figure 4.14 depicts an illustrative scenario, where as a matter of simplicity each
theory instance was represented as an organelle60. In other words, an organelle is a simplified
version of the conceptual framework of the theory depicted in Figure 4.12, as a streamlined
schema of the theory, hiding the constructs and the interactions between them, but keeping

the essential components to the discussions that follow.

60 A simplified manner to represent graphically a theory’s instance.
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On that scenario we can apply the theory in two different projects (P, and P,) that belong to a
same business unit (B;), as well as apply the theory simultaneously to the business unit
containing them (B;). That business unit (B;) is contained in a company (C;), which in turn

operates in a market (Xy).

In that case, the external environment (Ep, and Ep,) to be considered for the theory application
on two mentioned projects should be the environment of the business unit, (Ep, = (C; —
P)U X;) and (Ep, = (C; — P;) U X;), which containing them, while the external
environment (Ej, ) to be considered for the business unit should be the company environment
(C1) where it is contained, i.e., (Eg, = (C; — B;) U X;). We also, can consider that the project
(P1) is conducted by three teams (T4, T, and Ts), while the other project (P,) is carried out by
other two teams (T4 and Ts). Similarly, the identification of the external environment for each

instance of the theory must be applied as done for P4, P, and B;.

. o P, =4
vy T et
o TZ ) \ ‘\ : T4 o
et A } e A .
L.~/ o -
N T 3 // .
P i/ b3

Figure 4.14 — Organizational context: multiple instances in a single enterprise. Source: Own elaboration.

It is inevitable to think that the most inner organelles, i.e., theory instance applied in a lower
level of complexity, such as T, might be influenced by the disturbing factors from the external
environment (X;), as well as from the enterprise (C;) in a diluted manner. Although other
disturbing factors from the external environment of each level of organizational context which
contains it (Py, By and Cy), can be added to the external disturbing resultant factors of the

theory instance in question.
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For example, a sudden change in the exchange rate of a foreign currency, an external factor to
the enterprise (C;) from the market where it is inserted (X;), can also affect a team (T;). To
make it happen, just that they have budgeted the cost of acquisition of some inputs (e.g.,
external software component or hardware device) for the project activities (P1) in foreign
currency, while they are billing the customer in local currency. Or even if they have
subcontracted some service in foreign currency, although the project is being paid in local

currency.

In each of these contexts the theory should be applied according the same general descriptions,
but respecting the particularities of each organizational context. Moreover, we believe that the
theory can be applied in a coordinated manner in different levels of organizational context, in a

large number of possible combinations.

4.5.3 The big picture: instancing the theory

On this Section we will instantiate one application of the emerging theory, in order to facilitate

the understanding of its amplitude, resolution and utility.

Althought, in some instances of organizational setting we can have a single big project
encompassing many teams, as is the case of projects that handle with different areas of the
human knowledge. In practice most projects are multidisciplinary, even in Software
Engineering; we have experts in distinct topics, such as: architecture, implementation, software
testing, business domain, etc. This organizational setting was depicted in Figure 4.9, at Section
4.3.3. The point here is: the choice of the unit of analysis for theory’s exercise depends on the

goal of its application.

In the instantiation described at this section we will consider the theory application in the
teamwork organizational context, from a team that participates in some projects, inside a
business unit at an enterprise. In other words, we will consider "the team" as the organizational
context, i.e., the "unit of analysis", under study. The Figure 4.15 illustrates the organizational

context.

We will use the representation of the conceptual model of Agile Governance Theory from
Figure 4.12, in a simplified form as depicted in Figure 4.13, to help the reader to understand

the discussion that follows about this theory instantiation, seeking to represent step by step the
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behavior of variables (theory units), laws and system states, compassed by the theory

boundaries.

Close boundary:
IT governance

External Environment

Open boundary:
Teamwork
organizational context

Figure 4.15 — Theory instantiation for teamwork. Source: Own elaboration.

4.5.3.1 Beginner Scenario (@)

At beginning, we will also consider that the team under analysis has no experience about
governance, neither an agile or lean culture previously established. Those characteristics lead
us to classify this team in a macro-system state pre-theory described as “Beginner” (MS1) from
Figure 4.10. In order to depict the characteristics described by this macro-system state, we

draw the theoretical scenario (o) portrayed in Figure 4.16.

At this system state, the team has no agile capability [A], neither governance capability [G]. The
effects from external environment [E] (outside of the team, from: business unit, enterprise or
outside the organization) are felt directly by business operations [B] and indirectly by means of
the restraining performed by the effects of the moderator factors [M] of the team, in its inner

context.

In this example we will consider a software development team responsible by two projects,

comprising one project of a new software product (P1) and another project related to the
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maintenance of other software product (P2). However, we would report an experience of a big
project involving many teams. This leads us to infer the flexibility of the theory approach

according to the configuration and relevance of the organizational context under study.

Beginners Scenario
(®o)

Figure 4.16 — Beginner Scenario (¢g). Source: Own elaboration.

Turning back to our example, at the beginning (¢o) the team does not have agile or lean culture,
as a consequence they are not able to develop at this stage any agile competency, i.e., they
have no agile capability [A=0]. Also they have no governance experience, not being able to
develop any governance competency, i.e., they have no governance capability [G=0]. Due that,

these constructs are shown with dotted lines in Figure 4.16.

The team members might even know about agile or lean, and governance experiences, from
literature, report from other teams, courses, or other sources. However, the ability to develop
competencies take account three essential pillars: (i) knowledge: “To know what and why to
do”; (ii) skill: “To know how to do”; and, (iii) attitude: “To wish to do”. When the organization
provides a course about these topics, or the team members (by themselves) seek to improve
their own knowledge about these matters, they are only addressing the first pillar. When the
company hires a coach to help the team to evolve on those topics combining knowledge
acquired and practices in their day to day context, in order to develop team skills, they are still
addressing the two first pillars. The third pillar to become able to develop new competencies is,

perhaps, the most difficult to achieve and develop: people’s engagement.

Regardless, the team members are under the effect of many disturbing factors [E] from the
environment where they are placed: business unit context, enterprise context, or even the
market for which they develop and maintain software products. The effects of the

environmental factors [E] upon organizational context are described by the Law 4, which is
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detailed in Section 4.3.2.4. In this scenario (@), the effects of those factors are depicted in

Figure 4.16 by the black arrows connecting the construct [E] to the constructs [M] and [B].

customer dissatisfaction
(2) influences s=ssressemmssssn sttt creates delays

.................. in the payment of the
""""" service from the staff

Customer influence -| time pressure to
) deliver software features

delay of wages deadline to correct bugs

v
Economic instability deadline to implement

dismissal of members - s
— e [E] Environmental factor effects software improvements

E=likely very high software language chosen

acquired

recently launched
Y device/hardware

) Technology impact technology

software component
from a supplier

Figure 4.17 — Beginner Scenario (¢g): illustrating instantiation of [E]. Source: Own elaboration.

As summarized in Figure 4.17, we can suppose, for instance, the team is under the time
pressure exerted by the customer to deliver new software functionalities of the project of the
new software product (P1), and/or they have a deadline or an agenda (backlog) to fix some
bugs and/or implement some improvements in the software product that they maintain (P2).
Both of these examples can be classified as “customer influence”, generating stress to the team
(arrow 1 in Figure 4.18). On the other hand, team members may be feeling threatened by the
“economic instability” caused by the delay of wages, e.g., because of the failure of previous
project deliveries the customer did not pay for the services (arrow 2 of the Figure 4.18), and the

company for being small, had no financial backing to keep their financial commitments on time.

Other example of this kind of disturbing, might be illustrated by notices from other
teams/projects (by means of hallway conversations) about dismissal of members in projects
that go through similar situation. All these influences have a devastating effect over the team
morale; can lead team to a lethargic state (e.g., discouragement, lack of motivation, lack of
cohesion, members looking for jobs in other companies), as predicted by the micro-system

state “Lethargy” (S1) depicted in Section 4.3.4.

In complement, the team has its own limitations, and these disadvantages can be understood
as the effects of moderator factors [M], which in turn generate attenuation (or limiting) effects
on teamwork performance. Further, the effects of the moderator factors [M] on organizational
context are characterized by the Law 3, which is detailed in Section 4.3.2.3. In this scenario
(o), the effects of those factors are depicted in Figure 4.16 by the black arrows connecting the

construct [M] to the construct [B].
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Figure 4.18 — Beginner Scenario (qo): illustrating instantiation of [M]. Source: Own elaboration.
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In turn, the effects of [E] upon [M] are exemplified in Figure 4.18. For instance, some lack of
cohesion of the team, can be a consequence of the mentioned disturbing effects of
environment [E] (arrows 1, 2 and 3 in Figure 4.18). This kind of refractory behavior can restrain
the teamwork performance. We can classify this kind of effect as “organizational culture”

influence, when the team culture is not prepared in advance to face this kind of disturbances

[E].

Furthermore, team can face conditions where the technology (e.g., software language,
acquired device/hardware, software component from a supplier, etc.) chosen by the
organization (or customer) to develop the new software product (P1) might not be mature
enough (e.g., recently launched technology), or not be the team members specialty. As
consequence, the deficiency of expertise (experience or qualification) on that technology can
limit or retard the teamwork advance, delaying the project schedule. We can name these
effects as a mix of “technological impact” [E] and “people qualification” [M] (arrow 4 in Figure

4.18).

Other preponderant influence that could cause significant limiting effects on teamwork
performance might be illustrated by the “absence of leadership”, originated by a team
composed by inexperienced members where not emerged a natural leader, or a novice
manager, vested recently by senior management, who have not yet earned the respect and

cooperation of the team.

Regarding to the leadership factor effect, there is also other kind of situation where the senior
management or the owner (for small companies or family businesses) exert a harmful influence
to the team, changing priorities very often or keeping the team under an oppressive charging. In
this latter case, we can consider this behavior more an occurrence of environmental factor [E]
than a moderator factor [M], because the “inadequacy of leadership” is caused by factors
outside the teamwork context (top management) (arrow 5 in Figure 4.18). As a negative
strengthening cycle, low team morale influences the members’ attitude, hindering the
development of new competencies, because it affects the attitude of team members (arrow 6

in Figure 4.18).
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Figure 4.19 — Beginner Scenario (qg): illustrating instantiation of [B]. Source: Own elaboration.
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Considering that we are describing a software development team experience, we can identify
as business operations [B] from this organizational context a set of processes, practices and
project activities related to the core business: produce and maintain software. In short, in the
context explored by this theory instantiation, the business operations [B] related to teamwork
context, are referring to processes, practices and activities related to: business requirements
elicitation and analysis, software design, implementation, testing, software integration,
deployment and maintenance. Figure 4.19 depicts examples of influences from [E] and [M]

upon [B].

To recap, all these business operations [B] are under the combined influence of the effects from
external environment [E] and moderator factors [M] from the inner teamwork context, as
depicted in Figure 4.16. Those effects from [E] and [M], in some manner, reduce the
performance of the business operations [B], in a way that whether those harmful effects were
null [i.e., E=0 and M=0] the business operations [B] performance would be better than when
the effects of [E] and [M] are present. In other words, whether the team members were not
feeling threatened by the “economic instability” caused by the delay of wages ([E] effect), the
team morale would not be shaken; neither jeopardize the teamwork cohesion (arrow 3 in
Figure 4.19). Thus, with a less refractoriness “organizational culture” ([M] effect), the
implementation [B] of the features bargained with the customer for an established deadline
would be successfully fulfilled, or at least, there would be fewer obstacles to compliance (arrow
7 in Figure 4.19). At the same time, the “technological impact” derivative of the choice an
immature technology, while entails development of “team qualification” (arrow 4 in Figure
4.19), it jeopardizes the productivity of the team to handle with this novice technology (arrow
10 in Figure 4.19), decreasing team productivity while the need competencies were not
completely developed (arrow 8 in Figure 4.19). In addition, the time pressure to deliver
software features from “customer influence” creates tension in software development
activities [B] (arrow 9 in Figure 4.19), what with all these factors compromises the software

development outcomes (arrow 9 in Figure 4.19).

At this point it is important to clarify that the mission of the teamwork context is not
accomplished, yet. The organizational mission does not finish when the business operations [B]

deliver products or services, e.g., software features.
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Figure 4.20 — Beginner Scenario (qg): illustrating instantiation of [R]. Source: Own elaboration.
In fact, after business operations [B] have provided their outcomes, it is indispensable assuring the value delivery [R] of these outcomes to the
audience, which behaviorism is described by the Law 6, detailed in Section 4.3.2.6. The value delivery [R] is related to three dimensions: (i) utility:
whether the outcomes are fit for purpose; (ii) warranty: whether they are fit for use; (iii) time-to-market: whether they are available at the right
time, in the right place, to the right people. For instance, it is not enough develop new software features and demonstrate them to customer

representative by means of a Sprint Review meeting.
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In these meetings the customer representative should verify with the team whether the
functionalities required were done as requested. Hence, this kind of ceremony only addresses
the first dimension: utility. In turn, to deliver real value, those software features should be
available for use. The dimension warranty depends on the business model of the organizational
context, or the project requirements. For example, if the software should be delivered as a
service (SaaS), the warranty dimension must assure: the software capacity to support the
projected demand (i.e., number of concurrent access users specified for the service design), the
planned performance (i.e., response time for the operations performed by the software), its

availability (i.e., the daily time window in which it must operate), user support service, etc.

On the other hand, whether the project requirements demanded that the software must be
installed inside the customer infrastructure, the warranty accountability should be shared with
the customer IT team. In that case, this dimension would not be addressed until the software is
available for use on that infrastructure. However, even whether those software features were
done as requested (utility), and they are available for use (warranty), but the right people are
not capable to use them (e.g., because they were not trained to do that), or there is any other
impediment that can derail their full use, the value was not properly delivered [R]. For instance,
whether the software features become available for use too late to be useful, due the business
demand that has originated them no longer exists. Hence, all those previously mentioned
influences on [B] can compromise the value delivery in time (arrow 12 in Figure 4.20). These
aspects are related to third dimension: time-to-market. In other words, the effort of the team
to generate value, has no meaning whether it fails to deliver value to those who really need it.
In addition, teams should include in their planning the activities to assure value delivering to

the audience.

At this level of theory application we can infer that the effects of [E] and [M] are likely very
high, as well as the capability of the team, to handle with them, is likely very low, due [A] and
[G] have null values. As a consequence, business operations [B] are under full influence of the
disturbing effects from [E] and of the limiting effects from [M], hindering its performance [B],
causing serendipitous values for [B], which in turn compromises the value delivery [R], having
minimum rate (likely very close to zero). We can assume (o) as the worst scenario experienced

by the team.
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Figure 4.21 — Beginner Scenario (qo): illustrating instantiation of the big picture. Source: Own elaboration.
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By means of an adapted fishbone chart (Ishikawa and Loftus, 1992) representation, Figure 4.21
summarizes the instances of the factors that would influence behavior of the constructs (theory
units), its values and cause-effect relationships, as well as materializes the “big picture” of the

theory demonstration for scenario (o).

4.5.3.2 Governance Scenario (¢;) and Agile or Lean culture Scenario (¢,)

In the course of time the team can develop governance capabilities [G] as depicted in scenario

(1), or agile capabilities [A] as depicted in scenario (¢): both portrayed in Figure 4.22.

Governance Experience Scenario Agile or Lean Culture Scenario
(1) (02)

Figure 4.22 — Governance experience Scenario (@) and Agile or Lean culture Scenario (¢,). Source: Own
elaboration.

Indeed, we found many examples of these two scenarios in the findings of our systematic
review, when we have characterized the agile governance phenomena and their major trends
in Section 3.7.10. As result, scenario (@) is related to the Trend 2 of the Figure 3.11, and
represents organizational context that have developed some governance experience,
considering that governance capabilities [G] can put business operations [B] under control, but
at a cost to make it very bureaucratic. They seek simplify and develop business agility without
loose the steering capability. On the other hand, scenario (@;) is related to the Trend 1 of the
Figure 3.11, representing organizational contexts that have developed some agile or lean
culture, and they consider that agile capabilities [A] can boost the business operations [B], but
they feel that agility without steering capability might be dangerous. As a consequence, they
seek assure that business operations [B] must be under control, without losing the benefits

brought by agile capabilities.
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At the same time, these scenarios (¢; and @,), are described, respectively, as the following
macro-system states pre theory depicted in Figure 4.10 and Table 4.12: “Need for speed”
(MS3) and “Need for control” (MS2).

In both scenarios (¢ and @;), we can imply that the effects of [E] and [M] are likely very high
on the organizational context. Their effects even influence governance capabilities [G] in
scenario (1) and agile capabilities [A] in scenario (@.), hindering the application of their full

potential upon business operations [B], becoming their performance likely very low.

As a consequence, business operations [B] are under high influence of the disturbing effects
from [E] and of the limiting effects from [M], hindering its performance [B], which in turn

compromise the value delivery [R].

During scenario (), governance capabilities [G] begins to emerge supported by three
dimensions: (i) strategic alignment: “the analytical ability to define and prioritize what is crucial
to do”; (ii) steering ability: “the course keeping ability and the maneuverability”; and, (iii)
control: “the assuring ability of the strategic accomplishment”. Figure 4.23 depicts these

dimensions.

ini ioritizi lannin
strategic alignment defining and prioritizing P 9

. what is crucial to do ' priority
. o keeping the course and govern
dimensions = steering ability ping th '

| maneuvering when necessary | guide
— - o the st ‘ lsh discipline
{ iliti ) control = assuring the strategic accomplishment - ————

[G] Governance capabilities " compliance
G=increasing slowly decision making

competencies

— —{ accountability

Figure 4.23 — Need for speed (o,): illustrating instantiation of [G]. Source: Own elaboration.

All along scenario (@), agile capabilities [A] begins to arise sustained by three dimensions: (i)
sensing ability: “the instinctive ability to sense and react coordinately”; (ii) positive attitude:
“the mindset to create favorable conditions to reach positive outcomes”; and, (iii) readiness:
“the ability to be ready, willing, and able for action”. These dimensions are portrayed in Figure

4.24.

Whether on one hand in scenario (1) governance capabilities [G] can assign some steering
ability, control and strategic alignment upon business operations [B], or in scenario (@;) agile

capabilities can allow some sensing ability, readiness and agility on business operations [B]:
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increasing their outcomes and consequently the potential of the value that can be delivered [R]
by these outcomes, whether compared with the values of the related variables on previously
discussed scenario (@o). On the other hand, in both scenarios (@1 and @;) the contribution of,
respectively, [G] and [A] is limited, because they do not react against the effects from [E] and

[M].

) . ) sensibility
sensing ability - sense and react coordinately

} sensitivity

collaboration

dimensions | positive attitude - wish and influence to do - —
) | appreciation
— — g dv. will 4 able to d proactivity
( i iliti ) readiness = ready, willing and abletodo - ————— )
[A] Aglle capab|l|t|es I eagerness, enthusiasm, keenness
A:increasri-n-grin a Ioca;li-z-ed manner ‘ self-organization «
competencies -\——————————————
—{ agility

Figure 4.24 — Need for control (,): illustrating instantiation of [A]. Source: Own elaboration.

As an example, we can mention the “customer influence” [E] that affects the level of
refractoriness of the “organizational culture” [M] when influence the “teamwork cohesion” [M]
(arrow 1 in Figure 4.19). These factors affect the team “self-organization”, an agile capability
[A] in formation, which can empower the “ability to select voluntarily the work to be done”
(implementation of stories or maintenance tickets) [B] available on the backlog of the project
iteration in progress. However, the “self-organization” [A] applied on its pure form cannot
reduce the influence caused by the effects of [E] and [M]. We will explore in deep this example

when we discuss the scenario (@s) in Section 4.5.3.5.

In the prior scenario (1), we can infer that [G] cannot do its effect become deft enough to
generate quick consequences on [E] and [M], due the absence of [A]. On the other hand, in the
later scenario (@;), we can infer that [A] cannot do its influence become properly permanent to
generate consistent consequences on [E] and [M], due the absence of [G]. In other words, there
is no effectiveness when we have speed [A] without control [G], much less efficacy when we
have power [G] without agility [A]. Thus, this lack of effectiveness, of [A] or [G] working alone,

limits their responsiveness, respectively, on each scenario.

At this level of theory application we can infer that the effects of [E] and [M] remain likely high,
as well as the capability of the team, to handle with them, is likely low, due [G] and [A] have
increasing values (but very low), and they are acting separately and alone, respectively, in

scenario (@1 and @;). As a consequence, business operations [B] are still under full influence of
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the disturbing effects from [E] and of the limiting effects from [M], hindering its performance
[B], causing serendipitous values for [B], which in turn compromises the value delivery [R],

having low rate.

4.5.3.3 Dissociative Scenario (¢s)

As an evolution of the previous scenarios, we can realize the scenario (@3) as being a mix of the
scenarios (@; and @), where there are both significant presences of governance experience
and agile/lean culture, which may be an indication that there are latent agile and governance
capabilities on the organizational context, but these capabilities are not working together to

fulfil the teamwork context goals. Figure 4.25 depicts this scenario.

Dissociative Scenario
(3)

Figure 4.25 — Dissociative Scenario (¢s). Source: Own elaboration.

Nevertheless this seem odd, this scenario is experienced by many organizations in several
conditions. We would cite context where the organization has already have many years
developing agile approach, in fact, generating some positive effect upon business operation,
but in a specific area of the enterprise value chain®, such as software development or
manufacturing. Meanwhile, the organization begins to adopt some governance processes, by its
own initiative, or by the pressure of its customers, or due regulatory issues from the market
where it operates. They even can achieve business agility, on the specific value chain link where
they are developing the specific agile approach, but they cannot use these two capabilities in a

combined and coordinated manner to improve the value delivery. For that reason the linkage

61 We are addressing the value chain concept proposed by Porter (1985), which analysis looks at every step a business goes through, from raw
materials to the eventual end-user. The goal is to deliver maximum value for the lesser possible total cost.
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between agile capabilities [A] and governance capabilities [G] is represented by a dashed gray

arrow in Figure 4.25.

Furthermore, business agility (S2) is a micro-system state of the theory described at Section
4.3.4, which in the case of this scenario (¢@3) happens as described by the Law 2, as a specific

and localized agile approach, which in turn is detailed in Section 4.3.2.2.

This situation was truly reported by the Subject 7, an experienced Software Engineering who
works in a large IT services company, providing services to the Brazilian government, during the
interview, when he told us: “We have many years working with agile methods specifically in the
context of our software development teams... Four years ago we have started to implement IT
governance processes to assure the quality and continuity of IT services provided for our
customers... We, actually, have had success, but there is a gap between our teams of software
development and IT service operation. We feel that something is missing! This conversation is
being timely, because only now we are trying to bring some principles, values and practices

from agile software development to our governance processes...” [IT07, 199:211-223].

For instance, considering we are describing the application of theory on a software
development team, at this scenario (@s), it would mean that the team has already developed
an agile culture exclusively addressing the agile software development [A], and simplifying
business operation [B] approach (arrow 13 in Figure 4.26). At the same time, the top
management has already implemented a set of governance processes [G] to guarantee the
project delivery by means of monitoring meetings and to control costs (arrow 14 in Figure
4.26). However, these [A] and [G] capabilities are not being combined on software
development [B] in favor of value delivery [R]. We can imply a slight improvement in the value
delivery rate of this scenario (@s), when we compare with previous ones, due the independent

influence of [A] and [G] upon [B], but it is not enough significant.

This scenario (@s) is depicted in Figure 4.10 and Table 4.12, as the following macro-system
state pre theory: “Need for compass” (MS4). This name amusingly denotes that team members
have the essential resources to develop the trail, but they do not know how to find the path to
the treasure. Namely, the team members need some guidance (compass) to do that. Other
picturesque analogy would be that team members have the essential components to make the

dish (to cook), but they do not know how to combine them to get the best possible result.
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Figure 4.26 — Dissociative Scenario (@s): illustrating instantiation of [A] and [G]. Source: Own elaboration.
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In other words, there are agile capabilities and governance capabilities, but there is not agile
governance capability to engage all value chain links to work in a combined and coordinated
way, to empower the business operations [B] in order to reach maximum business agility and

generate highest ratio of value delivery.

At this level of theory application we can infer that the effects of [E] and [M] are still likely high,
as well as the capability of the team, to handle with them, is limited, due [G] and [A] have
serendipitous values (likely low). Despite the presence of both [A] and [G] in scenario (@s), they
are still acting independently. As a consequence, business operations [B] are still under
influence of the disturbing effects from [E] and of the limiting effects from [M], hindering its
performance [B], causing serendipitous values for [B], which in turn compromises the value

delivery [R], having serendipitous rate (likely low).

4.5.3.4 Startup Scenario (Q4)

At this theoretical scenario (@4), almost all laws of interaction from theory are present, in their
full setting. The exception is made to the Law 5, which manifests itself only in scenario (@s) as a
temporal consequence of the Law 1. All those laws of interaction were discussed in deep in

Section 4.3.2.

StartUp Scenario
(a)

Figure 4.27 — Startup Scenario (¢4). Source: Own elaboration.

We can say that the complete use of the theory start at this scenario, as a consequence of the
first law, when agile governance emerges by the coordinated combination of agile [A] and
governance capabilities, working together upon business operations [B] to reach the best value

delivery [R] rate to the system described by this theory. It is for this reason that scenario (@)
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was named as “startup”. Note that the significant difference between scenario (¢3) and
scenario (@4), by means of the comparison between Figure 4.25 and Figure 4.27, is the

behavior described by the first law, which is represented by a black arrow linking [A] and [G].

As a consequence, the dimensions of [A] and [G] start to be combined to develop competencies
to empower business operations [B], and, at a second stage in scenario (¢s), combat the effects

of [E] and [M]. As a result, it is expected that the value delivery [R] increases progressively.

Figure 4.28 depicts an exemplification of how the dimensions of [A] and [G] would be combined
to this order. For instance, the sensing ability from [A] can empower the steering ability from
[G], developing the ability to perceive and react coordinately on time, to changes (arrow 15 in

Figure 4.28).

Either, the readiness dimension [A] can be combined to the strategic alignment [G], developing
the ability to keep teamwork strategically aligned with the business goals, and developing the
team mindset to be ready, willing and able to do what is needed achieve strategic objectives,
and seeking associating each routine activity with the overall strategy (arrow 16 in Figure 4.28).
Or even, when the positive attitude [A] of the team can become the control [G] activities less
oppressive, by means of the developing of the ability to self-control, collaboration and
appreciative influence to do, helping to engage team members (arrows 17, 18 and 19 in Figure
4.28). As a consequence, the deadline monitoring can improve the punctuality of the deliveries
from software development process (outcomes), which in turn reduces the time to deliver
software features at right time to the business demands (timely delivery) (arrows 14, 12 in

Figure 4.28).

At this level of theory application we can imply that the effects of [E] and [M] are likely high, as
well as the capability of the team, to handle with them, begins to improve, due [G] and [A] have
increasing values (likely low). However, due combined and coordinated working of both [A] and
[G] the organizational context breaks the initial inertia, directing to gain momentum thereafter.
As a consequence, business operations [B] are still under influence of the disturbing effects
from [E] and of the limiting effects from [M], hindering its performance [B], but increasing
values for [B] can already be perceived (by means of the effects from joint working of [A] and

[B]), which in turn enhance the value delivery [R], having increasing rate (still likely low).
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Figure 4.28 — Startup Scenario (@,): illustrating instantiation of [A] and [G] and consequence of first law. Source: Own elaboration.
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4.5.3.5 Countermeasure Scenario (@s)

The countermeasure scenario (@s) is reached by the organizational context, as a consequence
of the joint work of [A] and [G], started at the scenario (@4). Figure 4.29 depicts the scenario
(ps), which allow us see the double arrows in opposite directions linking [A] and [G] to [E] and
[M]. From each arrows pair, the black arrows represent the combined reaction of [A] and [G]
against the effects of [E] and [M], while the gray dashed arrows from [E] and [M] symbolize the
remaining decreasing effects from those constructs, after the cooperative response from [A]

and [G].

Countermeasures Scenario
(¢s)

Figure 4.29 — Countermeasure Scenario (@s). Source: Own elaboration.

The countermeasure behavior is explained by the Law 5, discussed in detail in Section 4.3.2. As
a matter of clarity, the effects of Law 5 in scenario (@s) can be decomposed in two theoretical
sub-scenarios: (i) Sustainability scenario (@s); and, (ii) Competitiveness scenario (@s~); both

depicted in Figure 4.30.

In the Sustainability scenario (¢s) agile capabilities [A] and governance capabilities [G] interact
to reduce the effects of moderator factors [M] in the organizational context. The black arrows
from [A] and [G] to [M] illustrate this demeanor, while the dashed gray arrows in opposite
direction, represent the remaining attenuated effects from [M] upon [A] and [G]. Note that, as
a consequence the black arrow from [M] to [B] appears dashed, characterizing the decreasing

effect from [M] upon [B], after the combined and coordinated action of [A] and [G] upon [M].

In turn, during the Competitiveness scenario (¢s~) agile [A] and governance capabilities [G]

collaborate to decrease the effects from environmental factors [E] upon the organizational
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context. The black arrows from [A] and [G] to [E] illustrate this comportment, while the dashed
gray arrows in contrary direction, indicate the residual mitigated effects from [E] upon [A] and
[G]. As a result, the black arrow from [E] to [B] shows up dashed, representing the reduced
effect from [E] upon [B], after the combined and coordinated work of [A] and [G] upon [E]. In
complement, the consequences of [A] and [G] upon [E] also leads to diminishing of the effects

from [E] on [M], which in turn, is depicted by the dashed black arrow that connect these two

theory units.

Sustainability Scenario Competitiveness Scenario
(9s) (@sv)

Figure 4.30 — Countermeasure Scenario (@s) decomposed: Sustainability Scenario (¢ps) and Competitiveness
Scenario (@s-). Source: Own elaboration.

These sub-scenarios were isolated, didactically, just in order to facilitate to the reader
understand what happens in the scenario (@s). Truly they do not occur separately in real world.
In fact, they happen dynamically, almost at the same time, in organizational environment. To
illustrate this phenomenon we will resume the discussion started in the presentation of the
scenarios (@;) and (¢z) (see Section 4.5.3.2) about how agile capabilities [A] and governance
capabilities [G] in these scenarios cannot reduce the influence caused by the effects of [E] and

[M], when they work singly.

We were using the example of “self-organization” [A] to exemplify this singularity, as depicted
in Figure 4.31. Retaking the reasoning, “self-organization” can achieve better results when
combined with “accountability”, a governance capability [G]. Indeed, when metrics about team
members’ voluntarism are put on practice (arrow 20 in Figure 4.31), as a next step, the team
leader (or manager) can implement a “productivity awards policy” [G] (arrow 21 in Figure 4.31).
This policy can reward those more available and efficient members and encourage other
members to do the same, improving team productivity (arrow 22 in Figure 4.31). From the
combination of that agile capability [A] and this governance capability [G], arises the “agile

governance capability” [AG]: “self-accountability”’, represented by a diamond Figure 4.31.
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Figure 4.31 — Countermeasure Scenario (@s): illustrating instantiation of [AG] capabilities and consequences upon [B] and [R]. Source: Own elaboration.
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Indeed, this phenomenon, in varied manifestations, was identified in many experience reports

found in our systematic review detailed at Section 3.7, such as depicted in Table 4.24, compiled

as a sample of those findings.

Table 4.24 - Evidences of agile governance capabilities: forming phenomenon. Source: Own elaboration.

Who? Agile capabilities [A] | Governance Agile Governance | References
capabilities [G] capabilities [AG]

4 U.S. federal | Agility, flexibility Policy making Agile policy-making | Agile Public

agencies Administration,

[S153] (Parcell &
Holden, 2013)

UK police service | Lean, self- | Police service Lean policing Agile Public

(5 Case studies) organization, Administration, [S128]
citizens (Barton, 2013)
collaboration

European Transparency, Decision making Urban participatory | Agile Public

community collaboration, self- decision making for | Administration, [S156]

(European organization territory planning (Monizza et al., 2013)

Directive 42 2001;

European

Directive 35 2003)

The Dutch | Agility, flexibility Governance of | Mechanisms to | e-Government, [S4]

Immigration business processes measure agility and | (Gong & Janssen,

Service flexibility of | 2010)

business process in

order to improve
performance,
enhance precision
and reduce costs.
Israeli Air Force agile teams, lean | Accountability, Governance for | Governance for Agile
mechanisms, timely | metrics, decision | agile software | Software
making, follow-up | projects Development, [S73]
resolution (Talby & Dubinsky,
2009)
uU.S. Supply | Agility, lean, | Governance for | Agile contracting, | Agile Public
Services (USSS) & | reflectivity (or ability | process of contracts, | agile supply chain Administration,
US Army to internalize | procurement and [S148] (Knaggs,
learned lessons) supply chain Pollard & Wang, 2012)
UK British civil | Lean Control, business | Lean government | Agile Public
service process approach for citizen | Administration,
improvement service, Lean | [S93] (Carter et al,
innovative 2011).
“managerialist”
response to
government
demands
IBM, Israel Timely, Accountability, Agile  governance | Software
improvability, control, policy, | for software | Development
reflectivity (or ability | decision rights process Governance, [S136]
to internalize improvement (Dubinsky &
learned lessons) Hazzan, 2012)
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Going back to our theory’s instantiation example, as a consequence of the successfully
application of this hybrid capability on software development [B] improves compliance with the
deadline (arrow 23 in Figure 4.31). In turn, this effect can reduces the rate of rejects features,
improving the dimension “utility” of the value delivery [R] (arrow 24 in Figure 4.31), as well as it
can decreases the delivery time of the features, enhancing the dimension time-to-market of the

value delivery [R] (arrow 25 in Figure 4.31).

Consecutively, we can have a more productive and motivated team (arrow 26 in Figure 4.32),
becoming the “organizational culture” [M] more appreciative (arrow 27 in Figure 4.32) and
reducing the harmful effect from this factor upon teamwork context (arrow 28 in Figure 4.32).
Correspondingly, when the effects of [M] are reduced, the team is generating a more
sustainable and comfortable inner environment, better prepared for future challenges. In
complement, we should foresee delivery deadlines met, as well as outcomes from software
development [B] generating the value expected by the customer [R], as predicted by the

Sustainability scenario (@s).

Consequently, the effects of the original adverse “customer dissatisfaction” [E] are diminished
(arrow 29 in Figure 4.32), as described by the Competitiveness scenario (@s~). For instance, the
initial “customer influence” [E] might be adjusted for a more cooperative and respectful relation
(arrow 30 in Figure 4.32), e.g., resulting in regularization of payments related to services
provided (arrow 31 in Figure 4.32). This, in turn, would improve the financial backing of the
company where the team works, reducing the effects of “economic instability” [E], allowing
that company can pay wages on time (arrow 32 in Figure 4.32). Resultantly, this would further
increase the motivation (arrow 33 in Figure 4.32) and boosts team productivity [B] (arrow 34 in
Figure 4.32), rising the “team cohesion” (arrow 35 in Figure 4.32), which further elevate the
“organizational culture” to a more positive and collaborative threshold (arrow 36 in Figure

4.32), reducing the effects of [M] and becoming the teamwork context even more sustainable.

It is important to note that there is a feedback loop between the Sustainability (¢s) and
Competitiveness (@s~) scenarios. As an illustration, the “quick win” achieved by the team
(salaries paid on time) would impulse the team to be more competitive, seeking delivery more

and more value to the customer in a virtuous cycle of team development.
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Figure 4.32 — Countermeasure Scenario (@s): illustrating instantiation of [AG] capabilities and consequences upon [E] and [M]. Source: Own elaboration.

Please pay attention to the dynamic chain of cause and effect, explained by the theory, which reinforces (and propels) itself every new fact,
leveraging and empowering the organizational context: teamwork.
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4.5.3.6 Dynamic Scenario (@,)

When the organizational context passes through the theory macro-system state Conscious
Agile Governance (MS6) (see Section 4.3.4.1), it reaches a good level of organizational
sustainability and competitiveness by the application of the theory, reducing much the effects

of [E] and [M] and increasing significantly the values of [A], [G], [B] and [R].

Dynamic Scenario (@,)

Figure 4.33 — Dynamic Scenario (p,). Source: Own elaboration.

As a consequence, we imply that when the organizational context can establish a balance
between “sustainability” (S3) and “competitiveness” (S4) micro-system states (see Section
4.3.4) into a Conscious Agile Governance (MS6) macro-system state, allowing it to gain
equilibrium and responsiveness and maintain that condition persistently (for a time period
enough to its institutional internalization), then the organizational context goes into a state of

[organizational] “awareness” (S5) , leading the whole system to its maximum performance.

Resultantly, the organizational context starts a new theory macro-system state named
Unconscious Agile Governance (MS7). In that system state it reached a high level of
organizational sustainability and competitiveness, developing their activities in a high level of
awareness, acting and reacting in an unconsciously competent manner, as a coordinated whole,
almost intuitively, to deal with the emerging issues from the organizational context and the
environment where they are inserted. At this system state [E] and [M] have a minimum effect
upon the organizational context, and [A], [G], [B] and [R] have their maximum values. At the
Unconscious Agile Governance (MS7) state, the system represented by the theory behaves

dynamically as depicted in Figure 4.33, namely Dynamic scenario (@,).
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Figure 4.34 - Big picture: the Theoretical Scenarios (@, .. ¢,). Source: Own elaboration.
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Despite the representation of the previous theoretical scenarios of the theory has been
described as a deterministic sequence of steps, as a matter of clarity, when we consider a
discrete time interval, which would be equivalent to consider an infinitesimal timebox, we can
realize a quantum behavior of those actions, where those actions not necessarily occur in this
sequence, as well as the stages can no longer be distinguished from each other, seeming to
occur simultaneously as a function of the environment dynamics. We named this manner of

conducting as theory’s quantum behavior.

We can infer that this quantum behavior should be natural consequence of the high level of
awareness achieved by the organizational context (people and organizations) that incorporate
deeply the agile governance theory. They can act and react in an unconsciously and able way,
almost intuitively, to handle with emerging issues from the organizational context and the

environment where they operate.

Figure 4.34 depicts six theoretical scenarios presented and exemplified throughout this Section.
They are portrayed in in order of increasing complexity over time in four lanes. These lanes
represent, from top to bottom, the four macro-system states pre theory described in Section
4.3.4.1, namely: i) Beginner (MS1); ii) Agile or lean experience (MS2); iii) Governance

experience (MS3); and, iv) Dissociative (MS4).

4.6 THEORY APPLICATION - A theory for action

Despite it being beyond the Dubin’s methodology for theory building research, in this Section
and in the following subsections, we will propose a set of guidelines on how to put the

emerging theory into practice.

4.6.1 The dynamics: theory application lifecycle

As a first step, we will propose a lifecycle for apply the theory, in order allowing an iterative and
incremental development of the organizational context in theory assimilation and its effective

implementation.

In fact, we have identified two classes of influencing factors that generate effects upon the

scenarios depicted by this theory: i) effects from disturbing factors deduced from the nature of
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the external environment [E]; and, effects from restraining factors derived from the moderators

characteristics [M] of the organizational context.

Both classes of influencing factors generate some kind of effect on the steering and
performance of the organization. The restraining factors [M] are also affected by the disturbing
factors [E], but they do not affect the disturbing ones. In some degree, we imply that the
disturbing factors potentiate the restriction effect of the restraining factors, increasing their
negative influence on organizational context. Indeed, these interactions were predicted by the

Laws 3 and 4, depicted in Section 4.3.2.

The disturbing factors [E] might have some positive component on the influence of the
organizational context, such as: market opportunities, benefits of a good partnership, and
positive influence of regulatory institutions, among others. However, they also may have
negative components, such as: market threats, unpredictability, uncertainty, etc. In fact, they
effect can be better assimilated insofar as the organizational context become more effective,
improving the organizational competitiveness, enabling the enterprise to sense and respond to

changes even in a dynamic and challenging environments.

On the other hand, the restraining factors [M] are points that deserve attention and should be
addressed by the organization to construct a positive, harmonious and effective organizational
context. These factors should be worked and improved in order to achieve and maintain a good
level of organizational sustainability, becoming the enterprise efficient and resilient, enabling
the entire organization to coordinate the overall efforts to generate positive results, work out
problems, minimize incidents and collaborate creatively during a long term period, even under

external pressures and difficult scenarios.

Based on this rationale, a lifecycle depicted in Figure 4.35, emerges from an adaptation of the
SWOT Analysis (Humphrey, 2005; Panagiotou, 2003) for theory application. In fact, the
proposed lifecycle tries to shed a light on how we can take advantage from understanding the
system described by the theory (e.g., from interaction among constructs, how they behave over

time, etc.), in order to generate benefits on the steering and performance of the organization.

The theory lifecycle is depicted in Figure 4.35 as an update of the Figure 4.12, comprising four
stages: (1) External Diagnosis [ED]; (2) Internal Diagnosis [ID]; (3) Organizational Sustainability

[OS]; and, (4) Organizational Competitiveness [OC].
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Figure 4.35 — Theory Conceptual Framework updated with Theory Application Lifecycle (masked clown face
diagram). Source: Own elaboration.

The constructs of the theory are represented by ellipsoids, the stages of the lifecycle are
depicted as spheres, as well as the path of the lifecycle is represented by a big infinity symbol
(=), seeking transmit the idea that these stages are repeated indefinitely. Over the lifecycle

path (o) we can see dotted white arrows that describe the sequence of each stage on lifecycle.

4.6.1.1 External Diagnosis (ED)

The theory lifecycle first stage is the External Diagnosis (ED), when the organizational context
analyzes its external environment [E] to identify which are the external factors that can develop
a disturbing role for the time increment in question (timebox®?). For instance, they should

identify which external factor can disturbs the current business goals, by means of generating a

62 We will go further about this concept in Section 4.6.3. For now, the reader should consider a finite period of time related to an iteration of
theory application.
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threat or a new opportunity. During this stage it is necessary not only identify the factors, as
well as measure the level of threats and opportunities that can be generated by them. As a
result, the team should obtain a list of disturbing factors, classified by: priority, potential of
threat (or potential of opportunity), positive (or negative) potential disturbing impacts, among
other relevant attributes to be addressed on the next stages. This set of information will be
very important to reduce the effects of moderator factors [M], as well as enable governance
capabilities (for coordinating, sense and respond) of the whole organizational context, even to

seize fully the emerging opportunities, when appropriate.

4.6.1.2 Internal Diagnosis (ID)

The next stage is the Internal Diagnosis (ID), when we have to investigate which of the
moderators factors [M] from the internal environment may be negatively impacted or
potentiated by the disturbing factors of the external environment [E], as well as which are the
organizational context attributes that can help to reduce or eliminate such effects. In
complement, the team involved (on theory application) should carry out an additional analysis
about which internal strengths can be harnessed (or used as enablers) to minimize or mitigate
the moderator factors [M], as well as which weaknesses must be faced or overcome to enable a

sustainable cycle.

We would like to open a parenthesis at this point of this text, in order to clarify the terms
adopted to explain the interactions of the constructs, as follows. We are applying the word
"minimize" on the context of this work, as the ability to treat the root causes of an event in
order to minimize or eliminate the probability of its occurrence. That is to say, the event has no
happened yet, and we are working to it not occur. Moreover, if we cannot avoid its occurrence,
at least we wish that the treatment of its root causes can generate an event with minor impact.
In addition, we are using the word "mitigate" in the context of this work as the ability to reduce
the negative consequences of an event. In other words, the event has already happened and
we are treating its consequences, trying to become them less severe, serious or painful. Those

strategies should be used in combination as a complementary approach.

At the same time, the team involved (on theory application) must analyze how those

organizational attributes can be managed to address imminent threats, or better assimilate the
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opportunities, diagnosed at earlier stage. The whole set of those components®® must be
organized, prioritized and have their potential analyzed or estimated, as well as their
interaction and impacts mapped in a fishbone chart (Ishikawa and Loftus, 1992), such as in
Figure 4.21, or even in a kind of tracking network (see example in Figure 4.36) to be addressed
on the next stages of the current cycle (iteration). This set of information shall be useful to the
next stages in order to become the enterprise more efficient and resilient; enabling the entire

organization can coordinate the overall efforts to generate business agility.

4.6.1.3 Organizational Sustainability (OS)

At the third stage, Organizational Sustainability (O0S), we should identify which agile
capabilities [A] and governance capabilities [G] will be required to address the scenario mapped
on the previous stages, in order to perform the following strategies: (1) potentiate the existing
strengths; (2) eliminate, minimize or mitigate the moderator factors [M]; (3) overcome the

weaknesses that can undermine the organizational context.

As a second step the team must apply the agile capabilities [A] in a combined and coordinated
manner with governance capabilities [G] upon internal strengths, allowing to implement the
strategy (1), to perform, as a consequence, strategies (2) and (3), as exemplified in
Sustainability scenario (@s), detailed in Section 4.5.3.5. As a result, the establishment of a new

level of organizational sustainability is expected in order to achieve the goals of the next stage.

4.6.1.4 Organizational competitiveness (OC)

In the fourth stage of the theory lifecycle, we identify (and review) which agile capabilities [A]

and governance capabilities [G] will be required to address the “current scenario”®*

mapped on
the previous stages, in order to perform the following complementary strategies: (4) improve
the steering (and governance) ability to respond faster and coordinately to the business goals;
(5) eliminate, minimize or mitigate the imminent threats; (6) take better advantage of the

opportunities identified.

63 Moderator factors [M], strengths and weakness, identified at this stage; as well as the disturbing factors [E], threats and opportunities,
analyzed at the previous stage.

b4 The set of components, agents, influences and behaviors, which describe the circumstances experienced by the organizational context in a
specific iteration of the theory application.
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As a second step of this stage, the team involved (on theory application) must apply agile
capabilities [A] in a combined and coordinated manner with governance capabilities [G] upon
the internal strengths to perform the strategies (4), (5), and (6), as demonstrated in

Competitiveness scenario (¢s~), detailed in Section 4.5.3.5.

The operating of those strategies should generate positive impacts on the business agility and
their outcomes that help the organizational context to upgrade its ability to sense and respond
to changes in competitive and turbulent environments, in a progressive manner along the

cycles.

4.6.2 Tracking theory application components in the lifecycle

Figure 4.36 depicts an example of the transformations carried out in each stage of the lifecycle.
The tracking network is organized in pools and lanes using as reference the BPMN®
(Zimmermann and Doehring, 2011), where each stage of the lifecycle is described as a pool
(vertical representation), as well as each class of component (including theory constructs) is
depicted as a lane (horizontal representation) to facilitate understanding of the interactions

among them.

In addition, the constructs of the theory are represented by spheres, while other elements
described in each stage are represented by cubes, such as: strengths, weaknesses, threats and

opportunities.

The mapping of the actions and strategies of action are represented by continuous arrows,

while dashed arrow represent the implied action related to an effect between the components

connected. We choose the red color (— - —) to represent negative impact among components

and the blue color (— - —) to represent positive impact.

In complement, the density of the arrow (thickness), also represent the intensity of the impact
between the components related, e. g., situation where an impact previously characterized was
nullified after an action of a third component is represented by a low density arrow (thin dotted

line). Moreover, each arrow has a short text describing the meaning of the relationship.

65 BPMN means Business Process Modeling Notation. We have chosen BPMN as it is a commonly used standard.
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Figure 4.36 — Network tracking: illustrating the transformations in each stage of lifecycle. Source: Own elaboration.

Organizational competitiveness addresses the ability to be able to sense and respond to

external changes, minimizing their negative impact on organizational context. On the other

hand, organizational sustainability concerns to establish and maintain the best fit for each

component part of the same organizational context, conducting them to the best level of

readiness, reflecting and contributing to improve the organizational competitiveness. In other
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words, they are different, but complementary, concepts that work together to reach better

business agility.

4.6.3 Lifecycle and timebox

During theory application, the management of iterations must be done by means of timebox®®
concept, i.e., the planning and execution of an iteration (theory cycle) should be considered an
inflexible fixed time period, as well as the iteration scope should be proactively managed to

meet that schedule.

In other words, the end date of a timebox is "frozen" and cannot be changed. If the team
cannot successfully implement all the strategies for sustainability and competitiveness planned
for the current iteration until the schedule deadline, the work will be continued (or re-

prioritized) in a new iteration (timebox), considering lessons learned.

Whether we contemplate each time increment as a timebox, which can be understood as a
subset in a lifetime of an organizational context, we can approximate the theory lifecycle to a
process in four stages to guide people and organizations to describe their actions in terms of

assimilate the theory application in a practical way.

The duration of the timebox should be as brief as possible. Nevertheless, it is understood that
organizations with little experience in agile governance must start with a comfortable timebox,

and reducing it to go as far as their progress and gain more experience.

4.6.4 MAnGve coupling

In a previous work, Luna (2009) has developed a framework for agile governance, in order to
implement and improve governance in organizations, called MAnGve. This framework is
focused to the deployment process, as a catalyzer to accelerate the deployment of governance.
The MAnGve framework is designed to mitigate the lack of practical focus found in
conventional governance models (MAnGve.org, 2009). The MAnGve is a framework based on
an agile life cycle, seeking to translate the principles, values and practices from Agile Software

Development to IT governance paradigm.

66 A previously agreed period of time during which a team works steadily towards completion of some goal.
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The MANGve also adopts an iterative and incremental development, having a lifecycle
consisting of several iterations, based on timebox concept, aiming to reduce risks for

implement governance processes or services.

In MANnGve, for each iteration, equivalent to a full course of its lifecycle, is given the name of
"tide", according to the analogy that the framework does in relation to the coastal ecosystem,
transitional between terrestrial and marine environments, which originated its name
(mangrove). In the MANnGve's lifecycle we can adapt the logical sequencing of each of the
original processes to the theory application, namely: (1) Diagnosis; (2) Alignment; (3)
Competencies development; (4) Backlog Management; (5) Planning for action; (6)

Implementation; and, (7) Improvement.

In fact, we can use the MAnGve lifecycle to execute every stage of the theory lifecycle, as
depicted in Figure 4.37, allowing a natural coupling between the Theory of Agile Governance
application (current contribution) and the MAnGve framework (previous contribution), in order
to implement (and improve) the theory internalization by the organizational context that is

developing.

External
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Starting iteration

Competency Backlog §a
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.\vouagnosm xAIignment(Z) ( Implementation n Improvement
Nl
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Figure 4.37 — Theory’s lifecycle & MAnGve coupling. Source: Adapted from (Luna, 2011a, 2009).
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In short, follows a brief description of each process, adapted to the theory application:

(1) Diagnosis: identify the current state of the organizational context and analyze the
impact will be generated by the theory application, considering but not limited to:
strategic planning, organizational structure, organizational climate (and culture), degree
of customer satisfaction and degree of team experience.

(2) Alignment: define (or revise) and the alignment between the organizational context
strategy and the overall business strategy trying to answer the questions: i) Which
results are strategic to the business?; ii) What initiatives can they adopt to achieve those
results?; iii) Which are the priority ones at this time?; iv) Which results can be achieved
quickly, better, cheaper and most visible, to generate momentum for the team?

(3) Competency development: enable staff develop the agile competencies [A], the
governance [G] (or other nature of competencies), needed to carry out the strategies
planned for the scope of the current iteration. It is proposed that the training process
focus on the Competency-based management (Campbell et al., 2010; Horey et al., 2004;
Lawler, 1994), both to define the training scope and the evaluation process to assess the
degree of assimilation of the team.

(4) Backlog Management: prepare, supplement or revise the list (backlog) containing short
descriptions of all: environmental factor [E] should be confronted, opportunities should
be seized, threats should be faced, moderator factor [M] should be attenuated (or
eliminated), strengths should be reinforced, weakness should be treated, agile
capabilities [A] and governance capabilities [G] should be developed and combined to
do that. This process manages the all theory application components in its lifecycle,
including improvement or removal of obsolete and unnecessary items, if any. (See
Figure 4.36 to get an idea of the magnitude and diversity of these components.)

(5) Planning for action: establish and maintain an Iteration Plan (tide plan or nautical chart)
for the strategies prioritized in the Alignment process (2) for the current iteration. This
plan will serve as a reference for the implementation of strategies during the theory
application lifecycle.

(6) Implementation: put in action the Iteration Plan, implementing the strategies defined in
its scope, according to the level of specified complexity and following the approach set

outinit.
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(7) Improvement: identify and plan the necessary improvements to strategies deployed.
Although the MANnGve predicts the concept of continuous improvement, caution is
advised in early iterations, where the focus should be to achieve visible results as soon

as possible.

4.6.5 Time effect and evolution

In general the meaning of maturity is being more widely used to describe optimization of
processes, being the essence of this approach the acquired capability to repeat a process
(Pondy and Mitroff, 1979; Scott and Gerald, 2007). Despite this, this work will address maturity
as an ability to achieve a new level of systemic organizational awareness, not only by the
developed skill to reproduce effectively each stage of the lifecycle increasingly better, but also
by the positive effect generated on the level of sustainability and competitiveness of the
organizational context. In other words we will apply the meaning of maturity as the state or

quality to be able to fully develop the organizational context, in terms of business agility.

Based on the previous sections explanation of the it is expected that occur a natural evolution
of the theory constructs (as well as the organizational context development as a whole), in each

cycle, for a consecutive sequence of cycles of the theory on the same organizational context.

As a natural consequence of the many subsequent cycles, we can suggest the increasing of the

resultant of some constructs, such as:

i. Agile capabilities [A], which by way of the organizational context can cultivate a agile
culture expanding the team ability to describe their actions and decisions in terms of
agile principles and values, applying these capabilities as enablers of the governance
capabilities [G], potentiating and developing organizational forces, overcoming
weaknesses and giving impulse to business.

ii. Governance capabilities [G], which by virtue of the improvement of the steering (and
governance) ability to respond faster to the business goals; allowing a more accurate
and cognitive decision making process; prioritizing relevant aspects; glimpsing the long
term, but without ignoring the need to respond quickly to changes in the present
moment; and, re-evaluating the strategy when necessary.

iii.  Business operations [B], which by means of the achievement of a balanced level of

organizational sustainability and competitiveness allow the entire organizational context
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(processes, practices and activities) develop widely ability to sense and respond
proactively, to generate their outcomes in a coordinated manner.

iv.  Value delivery [R], as a consequence of the improvement of the business operations [B]
outcomes (e.g., by means of boost of team productivity, rising of team cohesion, etc.),
we can imply a natural amelioration of the value delivered by them, either by reducing
the delivery time of products or services (time-to-market), or other construct

dimension (such as utility or warranty).

While the resultants of [A], [G], [B] and [R] increase, we can imply the resultant of the
moderator factors effects [M] decrease, which the restraining factors are naturally eliminated,
minimized or mitigated gradually cycle after cycle, reducing their inhibiting or constraining

effect, by means of the effect of combination of [A] and [G].

On the other hand, we cannot indicate the variance in the resultant of the disturbing factors
from external environment [E], because they are resulting of combination factors that are out
of the organizational boundary, and therefore, out of direct control and influence of the
organizational context. However, the effects caused by them are gradually reduced cycle by
cycle by increasing organizational competitiveness (by means of the effect of [A] and [G]),
which makes the organizational context increasingly able to deal with their influence, reducing
its harmful effects. In other words, the environmental factors maintain their influence upon
organizational context, but their effects are reduced over time, after consecutives theory

cycles, by increasing the capacity to handle with them by this same context.

The Figure 4.38 depicts an illustrative evolution of a sequence of cycles of the theory. We can
imply for each cycle of the theory an improvement of the values related to agile capabilities [A],
governance capabilities [G], business operations [B], and value delivery [R]; while we can infer
the reducing of the effects of moderator factors [M] and the effects of the disturbing

environmental factors [E].

We also suggest that the evolution of these constructs should collaborate in building a more
sustainable and competitive organizational context in each cycle, and is under this point of view

that we apply the concept of organizational maturity on the cited figure.
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We would like clarify that the value of maturity applied for each cycle of the Figure 4.38 is not
related to any maturity scale, such as CMMI (Software Engineering Institute, 2010a, 2010b) or
COBIT (Software Engineering Institute, 2010a).

They are just a dimensionless numbers (of references) to expose the evolutionary ideas of the
state (or quality) to be able to fully develop the organizational context, in terms of business
agility. In addition, the equations depicted in Figure 4.38 are merely illustrative of the general

behavior of each construct, and should not be considered as exact descriptors of their behavior.

cycle=1 cycle=2 cycle=3 cycle=n
Maturity: level 2

Constructs:
Maturity: level 1 G3=G,+AG, AG >0
Az=A+AA, AA>0
M3=M,+AM, AM < 0

Constructs: bt AE AE <D o ‘ ‘ ‘

. G=Gr+AG, AG >0 o [ o D os oc
Maturity: level 0 A2=A11+AA, AASO B3=B,+AB, AB >0 é: | ey .
Constructs: Ma-Mi+AM, AM <0 Fanfaral AR >0 ! 1 ] s } rar ]

. - T T T AT, G AT, G
Ex=E+AE, AE<0 - T o T o (ATGT ATST N e |

G1=G,+AG, AG >0
Ai=A+AA, AA >0

Mi=M+AM, AM < 0
E1=E,+AE, AE <0 o m | es
B1=B,+AB, AB >0 & :
Ri=Rs+AR, AR >0 |

B,=B,+AB, AB>0
R2=R;+AR, AR >0

me

Maturity: level n-1

Constructs:

G,=G, 1+AG, AG>0
An=An1tAA, AA>0
M,=M,1+AM, AM <0
E.=E.1+AE, AE<O
B,=B,+AB, AB>0
Rn=Rn-1+AR, AR >0

: >
Tim >

Figure 4.38 — Lifecycle evolution: illustrating the agile governance evolution in each theory cycle. Source: Own
elaboration.

In each cycle of the Figure 4.38 we can see a effort chart highlighting every stage of the lifecycle
depicted in Section Figure 4.35: (1) External Diagnosis (ED); (2) Internal Diagnosis (ID); (3)
Organizational Sustainability (OS); and, (4) Organizational Competitiveness (OC). The curve
depicted by the charts suggests the effort applied by the organizational context to run each

stage of the lifecycle.

According to these subjective estimates an increasing grade of effort is required to develop the
theory lifecycle: beginning with a lower effort for the diagnosis stages (ED and ID), requiring a

bigger effort of the entire organizational context to achieve a good level of sustainability (OS) at
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the third stage, reaching a major effort at the fourth stage to reach a new level of

competitiveness (OC).

The purpose of this Section was not to provide an accurate estimate of the relationship
between the level of maturity achieved by the organizational context and the number of cycles
of theory application, necessary to reach it. We have wished only to give to the reader some
insights about the mechanics of the relationship between: (1) theory application and evolution
of the organizational context maturity; (2) the level of effort required to implement each stage
of the life cycle theory; and, (3) the behavior of values of theory units during consecutives

theory cycles. Further discussion about these aspects should be future study topic.

4,7 THEORY UTILITY — motivation to use it

The Agile Governance Theory can be used by organizational contexts (teams and organizations)

to:

1. Align whole of organizational context capability to the governance needs of the
organization, adopting an agile approach in order to make them more responsive to
changes in the business environment.

2. ldentify any factor (environmental factor or inner moderator factor) which can have
harmful effects on organizational context and that could be treated by: (1) avoidance
(eliminate, withdraw from or not become involved); (2) reduction (optimize or mitigate);
(3) sharing (transfer, outsource or insure); (4) retention (accept and budget).

3. Identify any gaps in competencies (skills, knowledge and behaviors) that could be
eliminated, or competences that must be developed, encouraged or addressed through
training or mentoring, to handle with those factors.

4. Assist executives and teams to become aware about their actuality and address their
overall business strategy, giving them an adaptive and reflexive reference to find their

own way toward maximizing the delivery of business value.
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4.7.1 Adapting the Agile Governance Theory to your organization

As each organizational context is different, the theory, which is based on sophisticated and
collective theory units, can be adapted (or instantiated, or particularized) to reflect the specific

needs of every context. This may mean adapting the theory:

1. To reflect their unique culture, value and mission.
2. To align with key documents, for example the organizational policy and procedures.

3. Toincorporate the language or terminology used in their organization.

If the organization has an existing governance framework (or it has adopted one of those from
industry: ITIL, COBIT, etc.), this can be aligned with the Agile Governance Theory. If any gaps are

identified, these can be added to the existing framework to meet their specific requirements.

4.8 Closing remarks

In its first part, this Chapter described the eight theory building steps adopted to develop the
Agile Governance Theory, organized in two parts: (1) Section 4.3: Theory’s conceptual
development; and (2) Section 4.4: Theory’s operation. Every step has had its methodological
approach detailed to generate each of the theory’s component, covering, respectively: the
theory’s constructs, its laws of interaction, its boundary-determining conditions, its system
states, propositions, empirical indicators, hypotheses, and research agenda to begin testing the

theory.

The Section 4.5 has discussed the theory’s implications for research and practice, analyzing the
theory as a system and confronting its behavior, by means of deductive logic lens, with real
facts from the real world, in order to discuss its coherence and usefulness. In these discussions,
each theory setting was treated as a theoretical scenario discussed in deep. In Section 4.6 we
have presented some guidance to the theory applicability, in order to help the reader to make a
practical use of knowledge provided by it, comprising: theory’s application lifecycle, timebox

concept, MAnGve coupling, as well as time effect and evolution aspects.

Finally, in Section 4.7 we have suggested motivation for theory use, and how the reader can
adapt the emerging theory to his or her own organization. The next Chapter will describe in

details the theory assessment according the established criteria.
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5. The Agile Governance Theory:

assessment

This chapter aims to describe the procedures of assessment of the emerging theory

from the previous chapter.
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5.1 Introduction

In this chapter will be reported the theory assessment procedures, as follows. In Section 5.2,
will be described the empirical study designed to assess the plausibility of the theory,
including its planning, its development, as well as the results from study, the discussion of
the impact from these findings upon the emerging theory, and their reflections in the theory

refinement.

In turn, Section 5.3 presents other theories in Information System area to compare and
contrast with the emerging theory, also to examine what is similar, what is different, and
why, in order to enhance the internal validity, generalizability, and theoretical level of the

theory building.

5.2 Empirical study

This section describes the design, development and findings of the study framed to assess the
plausibility of the emerging theory fully detailed in previous Chapter. The type of empirical
study chosen to assess the plausibility of the emerging theory is an explanatory survey, because
we are interested in testing the theory and its causal relationships (Creswell, 2003; Freitas et

al., 2000). We will dig deep about the study classification in Section 5.2.1.2.

5.2.1 Study design

This Section deals with the manner the empirical study was planned to test the hypotheses and
refine the theory that emerged in the previous chapter. Following we will discuss the
formulation of the theoretical model to assess the theory by means of the application of
Structural Equation Modeling (SEM), and, finally we will describe the steps to develop the data

collection instrument of survey research.
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5.2.1.1 Formulation of the theoretical model

The conceptual model developed is derived from the theory described in Chapter 4, based on
the relationships and influences of the factors affecting the business agility, under the context

of agile governance.

In the first part, the structural sub-model is presented in a diagram of paths (Path Diagram)
showing the causal relationships between the constructs (theory's units). Then each hypothesis
from the emerging theory is depicted in the structural sub-model (see Section 4.4.3). In the
second part, the observed variables (empirical indicators, Section 4.4.2) are associated to the
respective construct (theory unit), forming the sub-model measure. After all, the complete

structural equation model is presented, with its structural component and measurement.

5.2.1.1.1 Development of structural sub-model

From the Agile Governance Theory detailed previously (Chapter 4), a conceptual model with six
constructs (Table 4.3) and sixteen hypotheses (Table 4.23) was formulated. This model is a
representative and simplified version of the theory about agile governance and the relations
among their constructs, disturbing factors, moderator factors and eventual mediation among

them.

In this sense, the constructs agile capabilities [A] and governance capabilities [G] represent
mediating variables between effects of environmental factors [E], effects of moderator factors
[M] and business operations (B). In complement, the construct business operations [B]
represent mediating variable between agile capabilities [A], governance capabilities [G] and

value delivery [R].

Figure 5.1 depicts the conceptual framework proposed in the form of diagram of trajectories
(Path Diagram). This set of latent variables (constructs) and their interactions form the
structural sub-model SEM. The ellipses represent the endogenous latent variables effects of
environmental factors [E], effects of moderator factors [M], agile capabilities [A], governance

capabilities [G], business operations [B], and value delivery [R].

This version of the structural model represents the Dynamic scenario (¢,) of the theory. We

choose this scenario for develop a representative model from the emerging theory, because it
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is the most complete of the scenarios depicted in Section 4.5.3, and it is the most characteristic

of the theory scope.

Environmental factor

effects (E)

AN

Moderator factors &
effects (M)

Governance
capabilities (G)

Agile
capabilities (A)

H3

Business .
operations (B) Value delivery (R)

Figure 5.1 — Conceptual model derived from theory. Source: Own elaboration.

For instance, this scenario allows us to realize the largest number of the hypotheses depicted in
Table 4.23, simultaneously. As a consequence, in the chosen scenario for the model elaboration
no have exogenous variables, because it represents the behavior from other scenarios at the
same time. While the other scenarios consider time dimension as a determinant issue that
govern the sequence of the events related to the interactions of each construct, the Dynamic
scenario (¢,) of the theory deals with those interactions (described by the theory laws)
occurring simultaneously as a function of the environment dynamics (what we have called
theory’s quantum behavior in Section 4.5.3.6). However, this issue will not be a problem,
because when we will test the hypotheses, we will consider the context of each scenario at a
time. In every case, during the data analysis the model depicted by Figure 5.1, which we will
consider for modeling that follow, will have some variable (construct) or hypothesis
suppressed, depending on the theoretical scenario being tested, but without changing the logic

of hypotheses under scrutiny.

In addition, the arrows indicate the direction of influence between these variables. An attentive
reader can observe that Figure 5.1 is very similar to Figure 4.13. Indeed, we have done so to
ensure the maximum resemblance between the proposed operation to emerging theory and

the conceptual model that will serve as an object of assessment for the theory in question.

PhD Thesis Page 282 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 5 — Theory Assessment 283

Moreover, the interactions among these six variables represented by unidirectional arrows,
show understanding (a priori) how these influences occur. In this sense, each arrow expresses a
causal hypothesis. These hypotheses can only be confirmed by means of empirical data,

following the procedures that will be outlined in the next Sections.

5.2.1.1.2 Development of the measurement sub-model

The model in Figure 5.1 consists of six constructs or latent variables representing concepts or
factors without direct observable physical existence. We can only measure these latent
variables by observing indicator or manifest variables, the latter directly measurable (Mardéco,

2014).

For example, the construct "effects of environmental factors (E)" cannot be measured directly
because the "environmental factors" is a concept; however, the manifestations of this concept
as the "the degree of influence of regulatory institutions" and "the level of competitiveness of
this environment" can be measured (see the set of empirical indicators identified for each
construct in Table 4.20). In SEM modeling, latent variables (constructs) and manifest variables
(observed) relate in multiple linear equations, forming a representative set of an explanatory

theory of a particular phenomenon.

Following the SEM methodology, the structural sub-model should be complemented with the
formulation of the measurement sub-model, which is formed by the set of manifest variables
operationalizing (measuring) each of the six constructs studied. At this stage, the empirical
indicators identified in Section 4.4.2 were used to define the observed variables, as presented

in Table 4.20.

Furthermore, we have some difficult for the formulation of the measurement components,
because of the specific context in which they develop agile governance phenomena, and due

the lack of empirical studies in this area.

As a standard of SEM representation, the exogenous latent variables are identified by the Greek
letter ksi (€) and its variables manifest by the letter "x", following the traditional notation of the
independent variables. Endogenous latent variables are identified by the Greek letter eta (n)
and their respective indicators by the letter "y", indicating that it is dependent variables. We

will adopt this notation during the adjusting of the general model of the theory based on the
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Dynamic scenario (¢,), and during the analysis of the remaining scenarios depicted by the

emerging theory in Section 4.5.3.

Each set of observed or manifest variables in Table 4.20 measures a specific construct (theory
unit). In the step of empirical validation of the model, the consistency of these measurement

components will be evaluated.

5.2.1.1.3  Model of structural equations

The structural equation model is a statistical model called "reflective model". In these models,
the latent variables are manifested in the observed variables or using the language of factor

analysis, the latent variables are the factors that produce effects on the manifest variables.

Additionally, as reported by Mar6co (2014), the set of manifest variables that measures a
construct, is encoded to evolve in the same conceptual sense, in other words, the manifest of
the same construct variables are positively correlated with each other. This nature of SEM is
perfectly aligned with the Dubin's statement about multiplicity of indicators, when he points
out that “the population sample is ordered in the same way by the values measured by the
several empirical indicators" (1978, p. 197). Otherwise, when multiple indicators produce
different orderings of the same population, this means that they cannot be measuring, or
standing as an indicator for, the same theoretical unit. Obviously, under these circumstances it

is necessary to decide which of the empirical indicator we should discard (Dubin, 1978, p. 198).

Figure 5.2, following SEM patterns, presents the structural equation model describing the
influences of the effect of environmental disturbing [E] and inner moderators factors [M] upon
the business operations [B] in the organizational context under study, as well as the operation
of agile capabilities [A] and governance capabilities [G] over this system for influence positively

the value delivery [R].

This causal model has five latent mediating variables representing, respectively, the effects of
environmental factors [E], effects of moderator factors [M], agile capabilities [A], governance
capabilities [G] and business operations [B]. The model consists of two sub-models: i) structural
sub-model: gray area; and, ii) measurement of sub-model: set of indicators outside the gray

area. The structural sub-model includes six constructs (ovals) and their interactions or causal
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relationships (one-way arrows). The measurement of sub-model is formed by particular sets of

manifest variables (rectangles).
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Figure 5.2 — Theoretical model of structural equations of the factors affecting the agile governance: theory general
model based on Dynamic scenario (¢,). Source: Own elaboration.
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It is observed in Figure 5.2 a model of none exogenous variables (independent), because we have
based the theory general model on the Dynamic scenario (@,), due this scenario is the most
complete one, and it allows us to realize the largest number of the hypotheses depicted in
Table 4.23, simultaneously. We will use the theory general model based on the Dynamic
scenario (¢,) in the following sections of this chapter, to address many aspects of the theory
testing, unless explicitly mentioned. Indeed, the remaining scenarios depicted in Section 4.5.3
are simplification of the scenario (¢,), what allow us during the data analysis, adjust the theory
general model according the hypotheses under scrutiny without changing the logic of
hypotheses being tested. As a consequence of each scenario analysis, some variables that were

endogenous (dependent) can become exogenous (independent), and vice-versa.

On the other hand, there are six endogenous variables (dependent): Effects of environmental
factors [E] (n1), operationalized by five dependent variables (y, to ys); Effects of moderator

factors [M] (n2) whose set of measurement is formed five indicators (ys to yio); Agile
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capabilities [A] (ns), operationalized by four dependent variables (yi11 to yi4); Governance
capabilities [G] (n4), measured by four manifest variables (yis to yis); Business operations [B]
(ns), operationalized by three dependent variables (yi5 to y;1); and, Value delivery [R] (ne)

measured by three manifest variables (y,, the y.a).

The error terms of the independent variables would be represented by &, while the error
associated with each dependent variable is represented by € (g; to €,4); both 6 and € represent
the part not explained by the factor (construct) the variable manifest and which would be

explained thus by other factors (variables) not considered in the model.

Similarly, endogenous latent variables, n; to ne, have their causes in their relations, and the
unexplained part is attributable to the error or disturbance z (z1 to z6). The factorial weights

represented in the model by the Greek letter lambda (4,,to A, ), and the structural

Y24
coefficients characterized by the hypotheses (H; to Hjs), are depicted in order of cause and

effect. For example, the factorial weight of the factor nyin y, is 4,,.

Similarly, Hy is the structural coefficient or regression coefficient between ns and ns. It is
noteworthy that the constructs of this model were not listed in previous research, indicating
the originality of this study. The SEM model of Figure 5.2 can alternatively be represented by a
set of linear equations, as is exhibited in Table 5.1. As a matter of clarification, in the equations
of the Table 5.1, we prefer replace the Greek letters, related to every constructs by the
representative letters of each theory’s units (in the modern English alphabet), presented in

Table 4.3.

The structural equation model depicted in Figure 5.2, as highlighted by (Gil, 2009; Groves, 1989;
Kaelbling et al., 1996; Krosnick, 1999; Synodinos, 2003), has following assumptions: i) € and n
are independent; ii) & (if it exists) and £ (if it exists) are independent; iii) z and & (if it exists) are
independent; iv) z, €, and 6 (if it exists) are mutually independent; v) the expected values of the

errors are zero (0).

As a result, the Equation 5.7 is the General Equation of the Structural theoretical model,
derived from the most complex theoretical scenario depicted from Agile Governance Theory,

Dynamic scenario (¢y,), can be transcribed in colloquial terms as:

“Value delivery [R] can be described as result of the influence from disturbing

Eftects of external environmental factors [E], restraining Effects of inner moderator
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factors [M], as well as the enhancers eftects from Agile capabilities [A] and
Governance capabilities [G], upon the Business operations [B], and their
interactions, into the organizational context under study’.

Table 5.1 — Equations representing the theory general model based on Dynamic scenario (,). Source: Own
elaboration.

(1) Structural sub-model:

Equation 5.1 — Effects of external

E =HyA+ HsG + 74 environmental factors [E]. Source: Own
elaboration.
Equation 5.2 — Effects of inner moderator
M = H\ E + Hi;A + Hi4G + 23, factors [M]. Source: Own elaboration.
Equation 5.3 — Agile capabilities [A]. Source:
A = HoE + H;M + z3, Own elaboration.
Equation 5.4 — Governance capabilities [G].
G = HyoE + HgM + Hi A + 24, Source: Own elaboration.
Equation 5.5 — Business operations [B]. Source:
B = HgE + HsM + HzA + H,G + zs, Own elaboration.
Equation 5.6 — Value delivery [R]. Source: Own
R = H,B + z, elaboration.
Equation 5.7 — General Equation of the
~R=H,(H4E + HsM + H3A + H,G + z5) + 24 Structural theoretical model. Source: Own
elaboration.

(11) Measurement sub-model from the construct Effects of external environmental factors [E]:

yi =A E+e
V2 = Ay, E +e;
y3 = Ay, E +e3
Va=2A,E+e,
Vs =Ay5E+e5

(111) Measurement sub-model from the construct Effects of inner moderator factors [M]:

Yo = Ay M+ e
y7 =A,M+e;
yg = Ay ;M + eg
Yo = Ay ;M +eq

Yi0 = )\ymM + e
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(IV) Measurement sub-model from the construct Agile capabilities [A]:

Vi1 = AyuA +eqq
Viz = Ay, A+ e,
Viz = Ay, A+ €3

Via = )'y14A t ey

(V) Measurement sub-model from the construct Governance capabilities [G]:

Yis = 4y, .G+ egs
Yie = Ay16G + e
Yi7 = /1y17G teqy

Yis = Ay,,G + e

(V1) Measurement sub-model from the construct Business operations [B]:

Y19 = Ay, B+ €49
Y20 = Ay, B + €2

Vo1 = /1y21B tey

(VIl) Measurement sub-model from the construct Value delivery [R]:

Vo2 = AyzzR + ey

Y23 = Ay, R+ €3

Y24 = /1y24R + €4

The next chapter discusses the methodological steps for the empirical validation of the model,
namely the sample selection, the development of the survey instrument and the choice of

statistical techniques for the processing of data.

5.2.1.2 Survey research as empirical study

To assess the plausibility of the theoretical model, it must be confronted with reality. Thus, we
defined the application of a survey research for the survey of empirical data. A survey applies
typically when there is interest in obtaining quantitative descriptions of a predefined
population. The survey of data from this population is made by means of a specific instrument

(Gil, 2009; Groves, 1989; Kaelbling et al., 1996; Krosnick, 1999; Synodinos, 2003).
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Krosnick (1999), Pinsonneault and Kraemer (1993), and Synodinos (2003) characterize the
survey research following these dimensions: i) purpose: the purpose of the research is to
produce quantitative descriptions of some aspects of the study population, the survey research
focuses on the relationships between the variables and the projection of descriptive findings
from a predefined population, the subjects studied can be individuals, groups, organizations,
projects, applications or systems; ii) form of collection: the main form of collection is to ask the
respondents information using structured and predefined questions, the answers may refer to
himself or some other unit of analysis, constituting the data to be analyzed; iii) amplitude:
information is usually collected on only a fraction of the study population (a sample), but is
collected in a way that allows to generalize the results to the population, usually the sample is

large enough to allow extensive statistical analysis.

The research survey applies when the researcher identified the independent variables and
dependent on a particular model with causal relationships. In this case the model needs to be
tested with empirical data from the survey. According to the purpose of study, the research
survey may be: i) exploratory: when applied to identify the likely range of responses on any
population of interest and thus enhance the measurement of the concepts; ii) descriptive: to
discover what situations, events, attitudes or opinions characterize a population, the concern is
to check facts, does not testing theories or causal hypotheses; and, iii) explanatory: when
testing a theory and its causal relationships, that is made from theoretically based expectations

about how and why the variables are related (Creswell, 2003; Freitas et al., 2000).

In this study, we seek assess a theory about agile governance and the relations among their
constructs, disturbing factors, moderator factors and eventual mediation among them. In this
case, the theory includes elements of cause and effect, since not only presupposes the
existence of relationships between variables in the model, but also it assumes the directionality
of interactions. For these reasons, the research "explanatory survey" was considered the most

appropriate for this purpose.

The phenomenon under study comes to agile governance phenomena, their components and
how they interact, this phenomena occur over time and continuously, however, in this study,
the research is cross-sectional because the perception of the representative agents from those
phenomena are evaluated in a specific space time, that is, the period in which the survey

research was conducted (between January 15 and April 19, 2015).
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Moreover, this empirical research is part of a broad research, in which the research framework
is detailed in Chapter 2, and depicted in Figure 2.1 and itemized in Figure 2.2. This type of
research can be classified as multi-method or mixed (Gil, 2009; Krosnick and Presser, 2010;
Malhotra, 2006) therefore applies in combination systematic literature review, observation on
professional groups based on social networks, and semi-structured interviews with emphasis on
qualitative aspects; and the cross-sectional research explanatory survey with quantitative

approach.

5.2.1.3 Development of the data collection instrument

We can set questionnaire as research technique that consists of a set of questions that are
submitted to persons for the purpose of information on knowledge, perceptions, beliefs,
feelings, values, interests, expectations, aspirations, fears, present or past behavior, among

others (Field, 2003; Lumsden, 2007; Marconi and Lakatos, 2003).

The development of questionnaire, as a research instrument, requires the observance of
precise rules in order to increase its effectiveness and validity. In the organizational context
where this instrument will be applied, should take into consideration the types, order, the
guestion groups, the formulation thereof and also all that is known about perception,
stereotypes, defense mechanisms, leadership, etc.; about the profile of the people who will

answer it (Field, 2003; Lumsden, 2007; Marconi and Lakatos, 2003).

5.2.1.3.1 Validating the data collection instrument

The questionnaire was developed based on the structure of the theoretical model devived from
the emerging theory in order testing the hypotheses characterized in Section 4.4.3. However,
other sources of perceptions and knowledge developed during this research were considered
during its development, such as: findings from our systematic review (SLR-AG); findngs from
Semi-structured interviews carried out along with representative agents from the agile
governance phenomena (SSI-AG); and observation and interactions along with members of

Social Networks, of professional nature, related to the phenomena in study (SNME).

The first version of the questionnaire was comprised of 48 questions, in order to collect data

about the six constructs of the conceptual model derived from emerging theory, as well as
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included some questions to characterize the respondent mindset, and qualify the sample

population.

Following the suggestions of Pinsonneault and Kraemer (1993), the questionnaire was originally
tested in form and content, along with scholars and practitioners members of the sample
population, by means of semi-structured interviews, using the questionnaire as a script. This
first refinement initiative has generated a new questionnaire version containing 40 questions,
for which we carried out a pilot Survey, as a second validating stage of the data collection

instrument.

Of 100% invited Of 100% responded

75% responded (12) B 33.3% completed (10)

@l 0% opted out (0)

@ 0% bounced (0)

16.7% partial (2)

12

Total responses

16

Total invitations

25% not responded (4)

Figure 5.3 — Survey pilot: sampling (n = 10). Source: From Survey Pilot data at SurveyMonkey.

As a consequence, we developed a study protocol to perform the pilot Survey and we have
executed the pilot study for assess the second version of the questionnaire, along with

academics and representative members of the study population.

Table 5.2 - Pilot Questionnaire: questions profile. Source: Own elaboration.

Question profile Questions %
Questions about the positioning of the subject mindset 3 8%
Questions about constructs and their relationships 24 60%
Questions related to respondent and its demography 8 20%
Questions related to Survey analysis 3 8%
Questions related to Survey feedback 2 5%
40 100%

The Survey pilot was carried out between December 12 and 23, 2014. We have invited 15
representative members®” of the sample chosen (see defined profile in Section 5.2.1.5). We
received 12 answers, being 2 of them partial answers and 10 of them complete answers (all
guestions of the questionnaire were filled by this subgroup). Figure 5.3 depicts some basic

statistics about the Survey Pilot, we had a response rate around 66.67% (obtained by 10

o7 In Figure 5.3 we have included our own email address to monitoring the invitation emails, because of this we should deduct one invitation
from the left part of that figure, summarizing: 16 — 1 = 15 invitations.
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completed responses out of 15 invitations). More details about Survey pilot statistics and its

sample characterization is available at APPENDIX IV.

In turn, Table 5.2 depicts the structure of the pilot version of the questionnaire with 40

guestions that have intended to be used in the survey. We also were addressing the Dubin's

criteria of validity and instrument reliability to evaluate the questionnaire (Dubin, 1978, p. 185),

that are reinforced by (Maurer and Pierce, 1998, p. 6) as an essential pre-scrutiny procedure.

Due that, during the pilot we have asked respondent to assess each question of the pilot

guestionnaire using the following criteria depicted in Table 5.3.

Table 5.3 — Pilot questionnaire: key criteria and assessment scales. Source: Own elaboration.

Criteria Assessment scale

lllustrative Legend @ @ @ © @
Strongly Disagree Disagree Indifferent Agree Strongly Agree

Numeric Scale 1 2 3 4 5 6 7 8 9 10

(1) Clarity: Is the text of the ) .

: | . h No Clarit Very little Unclear Slightly Nearly clear Clear Clear Very Strongly | Totally
9“35“0” clear to communicate the 4 clarity clear v enough clear clear clear
intended purpose?

(2) Validity: Does the text of the

ion m re th nstr h
gu?:t old EEEIE t_ = Cf) Stctinat No valid Very little | Shortly Slightly Nearly valid Valid valid Very Strongly Fully
(iES e .measure (ie., 't. . validity valid valid v enough valid valid valid
characterizes well the variable that it
represents)?

(3) Reliability: Is the text of the
question consistent in its measure No Very little | Slightly Partially Nearly Reliable ) Very Strongly Fully
- - - . . Reliable . X X
(i.e., it is reliable for what it should to | reliability | reliability | reliable reliable reliable enough reliable reliable | reliable
measure)?
(4) Relevance: Is the text of the
question relevant to the
uestionnaire context? (The
g, indi h( h No Very little | Hardly Poorly Nearly Material Relevant Very Strongly | Totally
lscre.pancy in Icatefs IR ENE relevance | relevance | relevant | relevant material enough relevant | relevant | relevant
question could be discarded before
the final version of the
questionnaire)
(5) Pilot answer: Considering this v v
version of the questionnaire as a & Strongly Very ) Very Little Very Strongly ery
) ) strongly di di Disagree indiff Indiff Agree strongly
P||_OT’ what is your answer to this disagree Isagree Isagree indifferent ndifferent agree agree agree
question?

For the statistic method chosen by this study (SEM), the measurement scale of the

guestionnaire, strictly speaking, should be continuous to allow calculating the average,

variance and covariance, necessary to estimate the model parameters. However, the use of

discrete ordinal scales (Likert) in practice is quite common (Maurer and Pierce, 1998). Lomax

and Schumacker (2012), and Maréco (2014) state that a greater number of classes in ordinal

scale approximates the results to a corresponding quantitative metric. In this research was

used an ordinal scale of 10 points by following these recommendations. Figure 5.4 depicts an
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example of a question bringing together the question statement, assessment criteria and

answer scale.

Effects of
uestion ID 4 Construct environmental factors Variable Regulatory institutions
g Y
[E]

I have already experienced changes (or other disturbances) on the
Enelish business operations due the influence of regulatory institutions of the
nglis environment where the organizational context was inserted (e.g.,

government, supervisory bodies, etc.).

Eu jé& vivenciei mudancas (ou outras perturbacgdes) nas operagdes de
p negdécio devido, & influéncia de instituig¢des reguladoras do ambiente
ortuguese onde o contexto organizacional estava inserido (e.g., governo, &rgdos

de fiscalizacgéo, etc.).
Criteria Assessment scale
lllustrative Legend @ @ @ @ @

Strongly Disagree Disagree Indifferent Agree Strongly Agree
(1) Clarity 1 2 3 4 5 6 7 8 9 10
(2) validity 1 2 3 4 5 6 7 8 9 10
(3) Reliability 1 2 3 4 5 o 7 8 9 10
(4) Relevance 1 2 3 4 5 6 7 8 9 10
(5) Pilot answer 1 2 3 4 5 6 7 8 9 10

Figure 5.4 — Pilot questionnaire: example of question. Source: Own elaboration.

As described in the Survey Pilot protocol we had to discard the incomplete responses of the
guestionnaire. In general, the assement accomplished by the respondents, has confirmed
the clarity, validity, reliability and relevance of the questions in statistical terms. For
instance, we can mention that the statistical distribution of the values attributed by the
respondents during the pilot questionnaire assessment were within the standard deviation
range for each question, in the “agreement spectrum” from the measurement scale (values

from 7 to 10).

However, the most relevant contribution of the Survey pilot was comments and suggestions
from respondents in order to refine the questionnaire and improve it. For example, this
feedback allowed us: reviewing questionnaire structure, revaluating sequence of questions,
improving text clarity (gquestionnaire instructions and question statements), wiping
unnecessary texts, adding some links to some keywords, creating a glossary to avoid
misunderstanding, aligning understanding of some key concepts, bettering questionnaire

interface, remodeling questionnaire usability and navigation, among other improvements.

As a result, it was possible generate a new and enhanced version of the questionnaire for
application during the data collection phase of the survey, when we have gathered the
survey data for theory assessment. The pilot experience, also, has allowed us to refine the
Survey Pilot protocol, generating a new version of the protocol for the Survey. Both, the final

versions of the Survey questionnaire and protocol are available in APPENDIX VI.
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5.2.1.4 Definition of the sample size

As advocated in Section 3.7.10 , agile governance is a nascent field of study, with very few
relevant authors, and serendipitous practitioners. Because of this, the estimation of the sample
size becomes a challenging effort. As alternative, based on the nature of the phenomena under
study and in the multidisciplinary approach from agile governance, we are using the theory's
external boundary-determining criteria (see Section 4.3.3) to define the profile of the

participants, since we wish address representative agents of the phenomena in study.

We have looked for some reference that can give us a number to estimate the study sample
size (Gil, 2009; Marconi and Lakatos, 2003). As a matter of concrete reference, we found the
report of the IBGE (2009) on the Brazilian sector of Information Technology (IT), which has been
used as the basis for the definition of the sample size, since it appears that, in 2006, the country
had 65,754 companies which employed 673,024 people in the area of Information System
/Information Technology (IS/IT). It is important to highlight that the IBGE report was chosen
only as a population reference, where would be found the representative agents from the

phenomena under study, in order to outline a first idea of sample sizing to this study.

According to Gil (2009), by Sampling theory, it is necessary to adopt the Equation 5.8 to
calculate the sample for infinite populations, because the real sample universe together
exceeds 100,000 elements. In other words, independently if the sample is concentrated in a
country or geographically distributed around the world, based on the Sampling theory, we can

use Equation 5.8 for any sample that exceeds 100,000 elements.

0-2 X p X q Equation 5.8 - Sample sizing according to Sampling

nSampling theory — theory. Source: (Gil, 2009).

ez
Where:

n =sample size
o2 = confidence level selected, expressed in number of standard deviation

p =percentage with which the phenomenon occurs

q = additional percentage (100 — p)

e? = maximum error allowed
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For this study we used the probability sampling of the type stratified proportional (Gil, 2009;
Marconi and Lakatos, 2003). The study considered the population for the research, over than

100,000 experts in IS/IT. Hence, we have planned, in statistical terms, an infinite population.

It was established that the percentage with which the representative agents of the agile
governance phenomena can be found within IS/IT population is located around 3.0%, so “q”is
equal to (100 - 3), i.e., 97. This percentage (p) was was arbitrated considering agile governance
as a nascent field of study, with very few relevant authors, and serendipitous practitioners

(Luna et al., 2014b).

In turn, we have adopted a confidence level of 99.7% (corresponding to three standard

deviations) and a maximum error of 5.0%. Applying the formula met the following result:

32x3x97 2619
Nsampling theory = 52 = 55 = 104,76 = 105

Therefore, to meet the requirements established by the study, according to sampling theory,
the minimum sample size, i.e., the minimum number of the respondents for the survey should
be at least 105 representative agents from agile governance phenomena. However, it is
important to clarify that this sample sizing should be applicable for random sample selection,
which is not feasible in this study for the population size identified as representative agents

from agile governance.

On the other hand, considering the statistical representativeness related to application of the
Structural Equation Modeling (SEM) and Confirmatory Factor Analysis (CFA) methods, the
sample size is described as follows. For the sizing of the sample required for SEM analysis,
Maroco (2014, p. 29) points out that the best alternative for the dimensioning of the sample is
the one proposed by Westland (2010), which suggest the use of the Equation 5.9, in which (p)
means the number of items or manifest variables and (f) is the number of latent variables or
factors of the model, as well as (r = p / f) determines the number of manifest variables by

construct.

Negpy = 5072 — 4501 + 1100 Equation 5.9 - SEM sample sizing. Source: (Westland,
2010).

PhD Thesis Page 295 of 567 Alexandre José Henrique de Oliveira Luna



Chapter 5 — Theory Assessment 296

According to Equation 5.9, the Confirmatory Factor Analysis (CFA) for the model of the Figure
5.2, comprising six constructs and 24 manifest variables, in which r = 4, would require at least

nsem = 100 observations (valid cases from questionnaire).
Nggy = 50 X 42 — 450 X 4 + 1100, =~ nggy = 100

The sample size estimated for the SEM method and CFA (nsgm) is even smaller than the sample
size estimated by Sampling theory (n sampling theory), i.€., NN Sampling theory > N sem. Then to meet the
requirements established for the study, the number of elements of sample should have to

answer at least 105 representative agents of the phenomena in study (n minimum = N Sampling theory

= 105).

5.2.1.5 Definition of the respondent profile

In order to minimize any bias possibility, we are considering the respondent profile, depicted in
Table 5.4, as subset of the IS/IT adopted in the sample calculation, as criteria to choose the
sample of this study.

Table 5.4 — Questionnaire: respondent profile. Source: Own elaboration.

Criteria Description
(1) Qualification Researchers (scholars) or professionals (practitioners).
(2) Experience Who has experience (academic and/ or professional) in:

(a) governance capabilities: ability to develop competencies related to way as an
organizational context is conducted, administered or controlled, i.e., strategic
alignment, decision making, control, compliance ability, steering skills, policy
making, accountability, etc.

(b) agile capabilities (agile or lean methods): ability to develop competencies
related to principles, values and practices, from agile and lean philosophy, i.e.,
flexibility, “doing more with less”, agility, adaptability, resilience,
responsiveness, “coordinability” or “orchestrability”, self-organization,
simplicity, readiness, etc.

(3) Context of action In the context of leadership, coordination, management or direction.
(4) Organizational In any of these organizational contexts: teams, projects, business units, entire
context enterprise, or multi-organizational settings.

Thus, during the study design we had planned to contact the following "sub sample groups",
depicted in Table 5.5, which when unified, they represent the universal set to be observed
during this empirical study. Hence, we had planned to address around 800 representative
agents from the phenomena in study, and we had hoped to get a response rate greater than

15%, which is considered reasonable for this type of research.

It is noteworthy that our sampling unit is the "organizational context", however this context can

take many values, such as: team, projects, business units, and enterprise, or multi-
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organizational settings. However, to ensure the independence of observations, each

professional must answer a single questionnaire.

Table 5.5 — Survey: Sample planning. Source: Own elaboration.

) T 9 |B T o - 9
- o = Qo Qg2 9 n o Y
Type of ) 2§ v 5 ‘(éuon-fs' ® 59 ® 5
ID | Sample group Sl é g § g ; g 5 § o g § © g 8
Y g8 |8 = -2 8 &
SLR-AG Top Authors (from
1 |intervals 2, 3, 4, 6, 8, 9 of Figure | Critical cases 8 19 80% 15 30% 4
1.3)
SLR-AG Authors (from 1st .
2 |, ] Typical cases 5 327 80% 261 15% 39
interval of Figure 11.3)
3 |Agile Governance Manifesto Typical cases | 3,2,1 | 48 | 80% 38 15% 5
Signatories
MAnNGve - interest list Typical cases | 3,2,1 50 80% 40 15% 6
7 | PMI-PE list of members Typical cases | 3,2,1 485 80% 388 15% 58
Professional Social Network
9 |related to topic (ISACA, ITSMF, |Typicalcases | 3,2,1 | >1000 | 5% 50 15% 7
PMI, IEEE, ACM, etc.)
Target 792 Estimated | 119

Finally, we can be comfortable with the amount of estimated responses to the questionnaire,
i.e., N estimated = 119, since the estimated value is greater than the minimum sample size, as
depicted in Table 5.5. In other words, n estimated > N minimum, Placing this study in the range of

operational feasibility.

5.2.2 Study Development

This Section will describe the procedures related to real Explanatory Survey study, comprising:

data collection, data analysis and study findings, as follows.

5.2.2.1 Data Collection

After the pilot Survey stage described in Section 5.2.1.3.1, we have refined the questionnaire
for the real Survey study. Table 5.6 depicts the structure of the version of the questionnaire
applied in the survey with 41 questions, organized in two levels: (1) the lines highlithed in bold

are categories of questions; (2) the lines highlighted in italic are respective subcategories.

Besides, in this table is possible to identify the interval of each category of questions by the

column “Questions ID”. The entire questionnaire is available at APPENDIX VI.3.
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In turn, we have applied this version of the questionnaire for 18 distinc sampling subspaces (or
groups) depicted in Table 5.7. These sampling groups were organized based on the original
planned sample groups depicted in Table 5.5 and stratified by language, which it was especially
useful to plan and implement the communication plan for each group. The communication plan
for every sample group comprised: invitation email, reminder emails, and last reminder email.
Eventually, when some respondent has had any doubt about the questionnaire, we kept in
touch individually by email, or, where required by instant messaging tools (e.g., Skype,

GoogleTalk, etc.).

Our sampling composition has adopted a mix of purposive sampling types (Patton, 1990). This
approach starts with a purpose in mind and the sample is thus selected to include people of
interest and exclude those who do not suit the purpose. Subjects are selected because of some
characteristic, (in our case, according to the subject profile depicted in Table 5.4). Purposive
sampling is popular in qualitative research. We have selected some of the cases of purposive

sampling proposed by Patton (1990) as follows.

Table 5.6 — Survey Questionnaire: questions profile. Source: Own elaboration.

Question profile Quelsl;ions Q;:::Lo;s %
Questions about the positioning of the subject mindset 1-4 3 7%
Questions about Language 1 2 5%
Questions about the Organizational context 2-4 3 7%
Questions about constructs and their relationships 5-28 24 59%
Questions about Effects of environmental factors [E] 5-9 5 12%
Questions about Effects of moderator factors [M] 10-14 5 12%
Questions about Agile capabilities [A] 15-18 4 10%
Questions about Governance capabilities [G] 19-22 4 10%
Questions about Business operations [B] 23-25 3 7%
Questions about Value delivery [R] 26 - 28 3 7%
Questions related to sample qualification 29-36 8 20%
Questions about subject’s qualification 29-33 5 12%
Questions about subject’s organization 34-36 3 7%
Questions related to survey analysis 37-39 3 7%
Questions about agile governance adoption 37-38 2 5%
Questions about research contribution 39 1 2%
Questions related to survey feedback 40-41 2 5%
41 100%

Firstly, all subjects selected to the Survey respect a predefined criteria estabilished in Table 5.4,
which permit characterize the as criterion sampling that involves selecting cases that meet
some predetermined criterion of importance (Patton, 2002, p. 238). Criterion sampling can be

useful for identifying and understanding cases that are information rich. Criterion sampling can
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provide an important qualiative component to quantitative data. Criterion sampling can be

useful for identifying cases from a standardized questionnaire that might be useful for follow-

up.
Table 5.7 — Survey sample: utilized sampling groups. Source: Own elaboration.
T 2 ¢ 2
@ » T | ®© [ © ©
Type of Contact %..%: ‘8' E T: § 2 %_.o g 3 g ]
ID | Sample group E= |gS|E 08|00 4 c S c
Sample approach S S = E|58|= g = s £ g
I |*BIETE § | Y%
S §| = =
SLR-AG Top Authors (from
1 |intervals 2, 3, 4, 6, 8, 9 of Figure | Critical cases | Personally | 19 18 2 5 38.9% | 27.8%
1.3)
SLR-AG Authors (from 1st .
2 |. . Critical cases | Personally 327 241 10 10 8.3% 4.1%
interval of Figure 11.3)
3 A.glle Goyernance Manifesto Typical cases | Personally 38 38 2 9 28.9% | 23.7%
Signatories
MAnNGve.org - interest list Typical cases | Personally 65 65 11 6 26.2% | 9.2%
5 |PMI-PE members list Typical cases | Personally 202 202 13 2 7.4% 1.0%
Scholars and practitioners
6 |contacts (according to the Typical cases | Personally | 243 243 | 24 57 33.3% | 23.5%
profile depicted in Table 5.4)
Scholars and practitioners
suggested by other respondents Snowball or
7 . . chain Personally 34 34 6 14 58.8% | 41.2%
(according to the profile .
depicted in Table 5.4) sampling
SNO01-GTI - Professional Social Social
8 |Network related to (Governanga | Typical cases Ne(t)\fvlzrk 1825 5 4 0 80.0% | 0.0%
deTI)
SNO03-DAD - Professional Social Social
9 |Network related to (DAD: Typical cases Network 1949 25 24 1 100.0% | 4.0%
Disciplined Agile Delivery)
SNO06-ITAGG - Professional Social
Network related to (ITAGG: . Social o o
10 Information Technology Audit Typical cases Network 49507 17 12 4 94.1% | 23.5%
and Governance Group)
SNO7-ITSMF - Professional Social Social
11 | Network related to (ITSMF: IT | Typical cases Ne‘t’;"zrk 54313 | 9 7 2 | 100.0% | 22.2%
Service Management Forum)
SNO08-1SO20K - Professional Social
12 |Social Network related to (ITIL & | Typical cases Network 119590 | 26 24 2 100.0% | 7.7%
1SO020000: bpcg.co.uk)
SNO9-ITILPro - Professional )
13 | Social Network related to (ITMS | Typical cases NZ(E\fvlzlrk 91342 | 20 14 5 95.0% | 25.0%
ITIL Professionals)
SN12-AG - Professional Social )
14 | Network related to (Agile Critical cases Nse(t)\;'zlrk 65 4 3 0 75.0% | 0.0%
Governance)
SN14-ISACA - Professional Social Social
15 | Network related to (ISACA Typical cases Network 23641 1 1 0 100.0% | 0.0%
Official)
SN15-ITGI - Professional Social Social
16 | Network related to (ITGI: IT Typical cases Network 962 8 6 1 87.5% | 12.5%
Governance Institute)
Total 956 163 118 29.4% | 12.3%
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Critical case sampling is the process of selecting a small number of important cases - cases that
are likely to "yield the most information and have the greatest impact on the development of
knowledge" (Patton, 2002, p. 236). The sample group “Top Authors” identified by the
systematic review described in Section 2.4.1 was considered critical case sampling because its
members are the scholars and practitioners who have developed and applied knowledge about
agile governance around the world. Although sampling for one or more critical cases may not
yield findings that are broadly generalisible they may allow researchers to develop logical

generalizations from the rich evidence produced when studying a few cases in depth.

Typical case sampling is a type of purposeful sampling in which, “subjects are selected who are
likely to behave as most of their counterparts would” (McDonald, 2007). For example, the
subjects from the sample group “Agile Governance Manifesto Signatories” have a profile like
that of the larger population of interest and because of that they can be considered

representative agent of the phenomena in study.

We also have adopted snowball or chain sampling that involves using well informed people to
identify critical cases - informants who have a great deal of information about a phenomenon.
The researcher follows this chain of contacts in order to identify and accumulate critical cases.
This method can be useful for identifying a small number of key cases that are identified by a
number of key or expert informants as important cases or exemplars. We have asked to the
subjects who have participated of the Survey, if they could suggest other respondents who suit
the required profile and could contribute with the ongoing survey. When they sent to us the
personal data of pretense subjects, we had analyzed the profile: sometimes we looked for
previous publication (if they are scholars), curriculum vitae or professional profile on the web.
As a result we decided if they really have suited the required profile, and when they matched
we made a contact and/or sent an invitation to participate in the Survey. The column “Type of

sample” from Table 5.7, characterizes the classification for each sample group.

One of the many forms for analyze this universe sample is categorize the groups based on the
“Contact approach” adopted for each sampling group. For the sampling groups from 1 to 7
depicted in Table 5.7, we have contacted personally each member, inviting them to participate
in the study, by email. Hence, we have addressed personally 841 representative agents from
the phenomena in study, and we had a response rate around 20.3% (obtained by the ratio of

171 responses out of 841 invitations), as well as an effective response rate around 12.2%
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(obtained by the ratio of 103 responses completed that met the sample criteria, out of 841
invitations sent), which is considered reasonable for this type of research, considering the

heterogeneity of our universal sampling (Sheehan, 2001).

For the sampling groups from 8 to 16 depicted in Table 5.7, we have invited the members from
closed Professional Social Network groups to participate in the study, by means of the creation
of a personalized URL for each group, warning members do not share these URLs outside the
groups. Hence, we have addressed 115 representative agents®® from the phenomena in study,
and we had a response rate around 95.7% (obtained by the ratio of 110 responses out of 115
invitations), as well as an effective response rate around 13.0% (obtained by the ratio of 15
responses completed that met the sample criteria, out of 115 invitations sent), which is
considered reasonable for this type of research, considering the specificity of our survey

(Baruch and Holtom, 2008).

Although we do not have performed observation in the (15) SN14-ISACA and (16) SN15-ITGlI
groups depicted in Table 5.7, we have decided to include them in the Survey process, due to
their relevance to the topic under discussion. We had some difficulty in communicating with
members of these groups for two reasons: (1) we had no prior knowledge about which were
the most participatory members because we had no interacted with the group before, so, we
had to choose them randomly; (2) all posting in the group goes through a "moderation"” and is
not immediately available for members, because of that we had some delay in
communication®. These aspects visibly have impacted in the contribution of these groups to

the Survey results, as depicted in Table 5.7, reflecting in low effective response rates.

Thus, we have contacted the "sample groups" depicted in Table 5.7, which when they were
unified, they represent the universe of the survey observed during this empirical study. A total
of 281 questionnaires were answered by the representative agents of the phenomena in study
(representing a global response rate around 29.4%), but of these only 118 were considered
valid for the phase of interpretation, and analysis of data (representing a global effective
response rate over 12.3%). In fact, according to the Survey protocol, 163 cases were discarded
because they did not fully met the criteria established for research (see profile depicted in

Table 5.4). One of the discard criteria most frequently occurring was the partial or incomplete

68 Those most participatory members identified, in the most active groups, during the Observation on professional groups based on Social
Networks, at stage 2 of the research framework depicted in Figure 2.1.
o This second reason was the argument why we did not include these two groups in stage 2 of this research.
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filling of the questionnaires. Thus, the total useful sample for this study was composed of 118
elements (n = 118), representing a statistically significant sample, since it took at least 105
respondents according to the classical sampling theory (Gil, 2009) and more than 100 cases,
according to chosen method (SME) (Westland, 2010). The response rate can be considered an
indicator to measure amplitude of the study range efficiency over the sampling universe
(Baruch, 1999). On the other hand, the effective response rate is an indicator of the data
collection efficiency, because it describes the useful sample (set of responses) that will be

considered to the Survey analysis that follows.

From this Section we will be considering in our discussions only the set of effective responses
from the survey for the analysis that follows (n = 118). Based on these results, we can
conclude that the Survey data collection parameters fit into the range established by the study

design (see Section 5.2.1), as follows:

(1): Survey real sample size (Mg ey, Or simplyn): indicates the sample statistics
significance, as demonstrated below (see further details in Section 5.2.1.4).
a. NMgyrpey = 118 & Ngyrpey > Nsampling theory > NsEm
(2): Survey confidence level (6%): 99.7% (corresponding to three standard deviations).

(3): Survey maximum error allowed (e?): 5.0%.

Further details about Survey data collection are available in APPENDIX VI.

5.2.2.2 Sample Analysis

Other form to analyze the Survey sample (ns,,., = n = 118) can be by means of comparison
of the contribution from each group sample as depicted in Figure 5.5. This figure denotes in its
part (A) the total contribution of each sampling group from the Table 5.7, where, just for the
sake of simplification, we have decided to group the responses from sampling groups 8 to 16 in
a single slice of the pie, namely “Social Professional Network”. In turn, these groups have their

contributions detailed in the part (B) of the same figure.
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(B) Sampling share: Social Network groups

. . SNO1-GTI
(A) Sampling share: by group sn1aisaca  SNISITGI  0.0%
Suggested

Social
Professional
Network

SNO6-ITAGG
26.7%

SNO7-ITSMF
13.3%

SN08-1S020K
13.3%

PMI-PE MANnGve Manifesto
1.7% 5.1% 7.6%

Figure 5.5 — Survey sampling share: by group (n = 118). Source: Own elaboration.

Figure 5.5 demonstrates that the most representative sampling groups were “Industry &
Academy”, which comprises scholars and practitioners according to the required profile
depicted in Table 5.4; followed by “Suggested”, which holds scholars and practitioners
suggested by other respondents (according to the same profile); and “Agile governance
Authors”, which encompasses the “Top Authors” and “Authors” identified by our systematic

review described in Section 2.4.1.

Regarding to the “Contact approach” the large amount of respondents were contacted
personally in opposite to the indirect contact, by means of the Social Professional Networks, as

depicted in Figure 5.6.

Social
Network
12.7%

Figure 5.6 — Survey sampling share: by contact approach (n = 118). Source: Own elaboration.

We can also analyze the sample by the purposive sampling types according to (Patton, 1990), as
depicted in Figure 5.7. The most representative sample type was “Typical cases”, which allow
us to understand the responses profile obtained as “what is agreed as average, or normal”
arising out of the representative agents from the phenomena in study. This sample
representativeness means that we can compare the findings from this study using typical case

sampling with other similar samples (i.e., comparing samples, but not generalizing a sample to a
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population). Therefore, with typical case sampling, we cannot use the sample to make
generalizations to a population, but the sample could be illustrative of other similar samples.
According to (Patton, 1990), while typical case sampling can be used exclusively, it may also
follow another type of purposive sampling technique, such as “Snowball or chain sampling”

and “Critical cases”.

This prior one is the second most representative purposive sampling type found in our study.
When we realized that the “Snowball” also went through the process of analyzing whether
every suggestion (respondent candidate) has matched with the same profile (Table 5.4)
adopted to choose the “Typical Cases”, we can either consider the “Snowball” sampling as
“Typical case”. Hence, we can infer that the “Typical cases” represents around 87.3% from the

purposive sampling types found in our Survey study.

Snowball or Critical cases
chain sampling 12.7%
11.9%

Figure 5.7 — Survey sampling share: purposive sampling types (n = 118). Source: Own elaboration.

Finally, the “Critical cases” was the third most representative sampling type found in this study.
Although sampling for one or more critical cases may not yield findings that are broadly
generalizable they may allow us to develop logical generalizations from the rich evidence
produced when studying a few cases in depth. This approach permits logical generalization and
maximum application of information to other similar cases because whether the responses
profile is true of this once case, it is likely to be true of all other cases. However, the
representativeness of this sampling type is small to allow us any kind of logical generalization
from the findings. This later group can be considered the group comprising the top experts in

the phenomena under study, and represent 12.7% of our survey sample.
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Malaysia
Germany ~1.7%

United Kingdom

Netherlands New
2.5% Zealand

Brazil Abroad

United States
7.6%

Slovenia
1.7%

Figure 5.8 — Survey sampling share: by country (n = 118). Source: Own elaboration.

In relation to geographical location of each respondent, based on the Internet Protocol (IP)
collected during the questionnaire fulfiiment, we can identify the sample share by country as
depicted in Figure 5.8. Around 39.8% of the sample was located abroad, in distinct countries
covering five continents as depicted in Figure 5.9. This information gives us an overview of the

geographical coverage of the study.

Asia Oceania
0,
North 2.5% 1.7%
America Africa

15.3% : 0.8%
Europe

17.8%

South
America

61.9%

Figure 5.9 — Survey sampling share: by continent (n = 118). Source: Own elaboration.

Concerning to “Work experience” (Q29”°) around 72.9% of the respondents from the sample
have more than 11 years, and 40.7% have more than 20 years of professional experience. In

complement, about 54.2% of the respondents have more than 6 years of “Governance

70 This notation indicates that we are addressing the answers’ consolidation from the Question 29 of the Survey questionnaire, available at
APPENDIX VI.3.
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experience” (Q32), while over 37.3% of them have more than 6 years of “Agile/Lean
experience” (Q33). They mostly (55.9%) work in large “Organization size” (Q34), which have
multinational or global “Operating scale” (Q36) in 24.6% of the cases, on a wide spectrum of
“Economy sectors” (Q35), of which stands out IT industry (42.4%). Some of them even have
prominent leading “Job positions” (Q30) in their organizations, as CEO, CIO or Business Owner

(13.6%).

This information matches the planned profile established in study design, qualifies properly the
Survey sample, and characterizes the respondent profile for the discussion that follows in
coming Sections about Survey findings. Details about the sample qualification are available at

APPENDIX VI.4.

5.2.3 Data analysis and findings

From the sample obtained by applying the questionnaire, this Section presents the statistical
analysis procedures required for assessment of the study hypotheses and the interpretation of
results. We have used the softwares IBM® SPSS® Statistics 20.0 and IBM® SPSS® Amos 20.0.
Firstly, we characterize the mindset of the respondents in terms of organizational context
chosen and self assessment about a scale from chaos to order. Next, the validation of a set of
assumptions is performed to verify the plausibility of applying Structural Equation Modeling
(SEM) to the data of this research. Sequentially, we present the Exploratory Factor Analysis
(EFA) of the six latent variables of the theoretical model in order to find the best subset of
factors and indicators that give a great combination of parsimony and quality of model
adjustment. Subsequently, the SEM modeling is conducted in two stages: i) applying the
Confirmatory Factor Analysis (CFA) to assess the quality of the measurement sub-model of
adjustment; and ii) examining the complete structural equation model (measurement sub-
model + structural sub-model). Finally, we present the results of SEM analysis, which allow
accept or refute the assumptions made in the theoretical model and interpret the phenomenon

under study.
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5.2.3.1 Subjects’ mindset and experience: context, attitudes and beliefs

Mindset is a habitual or characteristic mental attitude that determines how people will
interpret and respond to situations, i. e., a complex mental state involving beliefs and feelings

and values and dispositions to act in certain ways.

A closer look at these aspects is necessary, once the emerging theory handles with the
environment comprised by the influence of social, economic, cultural, technological and
political aspects related to positions and roles on individuals of a group, and refers to the scope
of an institution; insofar this organizational context can be, in increasing order of complexity:

team, project, business unit, enterprise, or a multi-organizational setting.

In our survey two questions were related directly to the respondent’s mindset: (i) what is the
organizational context chosen as a background to answer the questionnaire (Q2); and, (ii) a self
assessment about how the chosen context could be evaluated in terms of chaos and order

(Q4).

In the second question (Q2) we ask to the subjects to keep in mind only a unique organizational
context when they were answering the questionnaire, aiming to help them to estabilish a
referencial to interpret and answer each question, in order to minimize any misunderstanding,
at same time to avoid biases during our data analysis. The answers profile is depicted in Figure
5.10. The most representative organizational context chosen to answer the questionnaire were
“Enterprise” and “Project”, followed closely by “Business unit” and “Teamwork”. The less

representative context was “Multiorganizational”.

100%
80%

60%

40% 27.1% =i
16_10/0 18-60/0
20% 9.3%
0%

TEAMWORK: PROJECT: My BUSINESS ENTERPRISE: MULTI
My experience of UNIT: My My experience ORGANIZATIONA
teamwork participation experience working L: My
experience in project... working in... having an... experience...
Minha...

Figure 5.10 — (Q2) Organzational context: answers profile (n = 118). Source: Own elaboration.
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Considering the theory premises discussed in Section 4.2.2 (based on the findings of our
systematic review discussed in Section 3.7.10), at the fourth question (Q4) we ask to the subject
to better characterize the chosen organizational context in a scale from chaos to order depicted

in Figure 5.11.

Criteria Assessment scale
lllustrative Legend Q, ) T

Chamos: destructive Chaordic: a mix of order

Control and rigidity

chaos Chaos chaos and order
Numeric Scale 1 2 3 4 5 6 7 8 9 10
Your answer: how do you better Collapsing | Destructive | Complete . Hemk ek . X
. 5 ) . Disorder more more Adoption of Oppressive
characterize the chosen disorder disorder disorder Procedures Control and
L. ) - and and and features of | features of established best rigidity control and
organizational context (our analysis ot ot oot confusion | chaos than | order than practices E rigidity
unit) regarding to chaos and order? contusion ) contusion | confusion i - -

Figure 5.11 — Chaos & Order: assessment scale. Source: Own elaboration.

When we connect the answers from Q2 with the data gathered from Q4 we have an emerging
pattern of the mindset related to chaos and order from each type of organizational context
related to this survey. Figure 5.12 depicts this crossing check information between Q2 and Q4

data, presenting the minimum value (-), maximum vaue (+) and mean (x) for each context

Team

analysis.
S m -_
i) ; \\,‘ :
Chamos: destructive — Chaordic: a mix of Order -
chaos Chaos chaos and order Control and rigidity
1 | 2 3 | 4 5 | e 7 | 8 s [ 10
e i
(5td. dev.=1.47) {'s.le.]
Global
(Std. dev.=1.37 {é&] i
Multi
— i
(5td. dev.=1.42) {E.E]
Enterprise
— i
(5td. dev.=1.70) x
. I (6.09)
Business unit
[===1 i
(5td. dev.=1.41) {iﬁg'
Project -
— +
(5td. dev.=1.04)

Figure 5.12 — Chaos & Order: by organizational context (n = 118). Source: Own elaboration.
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Based on the analysis of the Figure 5.12, we can infer that in a broad sense, doing a global
analysis, the organizational contexts used as reference to answer the questionnaire has a wide
spectrum of classification according to chaos and order, having its mean value around 6.31 in
the chaos and order scale, i.e., into a scale chaordic range. In addition, the Survey sample has
showed wide amplitude between the 1 and 10, covering the entire scale spectrum. In fact,
every organizational context from this sample matches their mean value into a chaordic range
of the chaos scale, as the theory’s premises suggest. Despite we cannot generalize this finding
(both because the sampling nature already discussed in Sections 5.2.2.1 and 5.2.2.2, as well as
due the mean value is not enough statistical indicator to this inference), we can understand this
evidence as a demonstration of the plausibility of the theory’s assumption as well as a symptom

that needs to be further studied in future work.

The multiorganizational context seems the most chaotic environment presenting a mean
about 5.26 (the nearest from scale chaotic range), and having its results concentrated in the
interval between 3 and 7. On the other hand, teamwork context has presented the mean value
(6.84) closest by from the scale order range, varying its values between 5 and 9. From the
organizational contexts surveyed by our study, project context showed the greater amplitude
of results between 1 and 9, as well as a mean over 6.22. This result probably indicates a broad
nature (heterogeneity) of distinct projects that were considered to answer this survey, leading
us to believe that can be a relevant topic for further investigation. Enterprise and business unit
contexts have depicted a quite similar results profile about chaos and order, having the same
minimum value (3) and a little different maximum value: 9 for business unit, and 10 for
enterprise. The mean value of 6.53 and a maximum value about 10 for enterprise context,
against a mean value around 6.09 and a maximum value of 9 for business unit context, suggest
enterprise as more rigid, and less receptive, to changes environment than business unit. These
patterns are not generalizable due the matters discussed in Sections 5.2.2.1 and 5.2.2.2, but

allow us to get the best out from collected data for analysis that follows.

Other relevant aspect that we have to consider regards to: governance and agile experiences.
Indeed, beyond the assessment of total work experience time (Q29), the experience of the
respondents was assessed for how long they have been participating or involved directly or
indirectly, both: (1) in initiatives to support governance (Q32); and, (2) using lean or agile
mindset (principles, values, practices, etc.) (Q33). As already discussed, around 72.9% of the

respondents from the sample have more than 11 years, and 40.7% have more than 20 years of
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professional experience. In addition, about 54.2% of the respondents have more than 6 years
of “Governance experience” (Q32), while over 37.3% of them have more than 6 years of
“Agile/Lean experience” (Q33). These experience time on those issues are relevant enough
when we address aspects of agility in governance matters, as a young and nascent eight years
old area, considering the publication of the first definition of agile governance by Qumer (2007)

[S54].

In other words, these professionals have the knowledge and the experience required to
properly inform about the various characteristics measured in the survey. Further detail about
the sample qualification are available at APPENDIX VI.4. These dimensions constitute control
variables to assess the quality of the answers collected through the survey instrument: (1)

mindset; and, (2) subject experience.

5.2.3.2 Verification of the assumptions for application of multivariate

analysis

Before using multivariate techniques which make up the modeling structural equation for the
treatment of research data, we should proceed with the verification of a set of assumptions,
whose transgression seriously undermines the process of calculation and the results and
conclusions of the analysis. The related assumptions that must be verified are: (1)
Independence of observations; (2) Scale recoding and treatment of missing values; (3) Internal
consistency of the measuring instrument; (4) Univariate and multivariate normality; (5)
Nonzero sample covariance; (6) Multicollinearity absence; and, (7) Absence of non-standard

values (outliers). The full analysis of these assumptions are detailed in APPENDIX VII.1.

The evaluation of the assumptions is then a first key step in the SEM modeling to avoid biased
results. Thus, this Section analyzes the independence of observations, the recoding of the
scales and treatment of missing data (missing values), the reliability and validity of the
measuring instrument. Additionally, we verify the univariate and multivariate normality, the
existence of linearity of the relationship, the presence of non-zero sample covariance, the

absence of multicollinearity and the absence of extreme values (outliers).

Due to the theory general model based on the Dynamic scenario (¢,), depicted in Figure 5.2,

does not having exogenous variables (independent), we will adopt the model depicted in Figure
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5.13 based on the Startup scenario (@,), as simplification of the model from Figure 5.2, to
proceed the following checking topics. This choice is because, even when we analyze other
scenarios from theory that have exogenous variables (independent), such as Begginers scenario
(po), Governance Experience Scenario (@;), Agile or Lean Experience Scenario (@), or
Dissociative Scenario (¢s); we can observe that Startup scenario (¢,) is the most complete of
them, as well as, in all of them only the construct Effects of environmental factors [E] behaves

as exogenous variables (independent).
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Figure 5.13 — Theoretical model of structural equations of the factors affecting the agile governance: theory
general model based on Startup Scenario (@,4). Source: Own elaboration.

After develop analysis for each of those assumption in APPENDIX VII.1, we can conclude that
there is not any transgression that can seriously undermine the process of calculation and the

results and conclusions of the analysis that follows.

5.2.4 Exploratory Factor Analysis (EFA)

The Exploratory Factor Analysis (EFA) is one of the most powerful methods to reduce the
complexity of a set of variables seeking to facilitate a deeper statistical view of the data and

their correlations. The EFA analysis allows "identify" the latent structure of a mass of data
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analyzing the presence of a number of factors (or underlying dimensions) to explain why some

of the variables are correlated, while others do not.

Although, EFA is theoretically used when the researcher do not know a priori the latent
structure of the data, in practice usually, the researcher is guided by some prior theoretical
knowledge. In this sense, as suggests by lzenman (2008), no factor analysis is completely
exploratory. In this study, we are being guided by the emerging theory described in Chapter 4.
However, we are using EFA to study the structures underlying the manifest variables and their
relationship with the six latent variables of the theoretical model derived from that emerging

theory.

The analysis was performed using software IBM® SPSS® Statistics 20.0, and adopting the
method of principal components, with the criterion of self-worth (Eigenvalue > 1) to extract the
appropriate number of factors. We have used the orthogonal Varimax rotation method seeking
only significant weights in the principal component, and weights close to zero in the other
components, in order to minimize the number of variables in each group, making easy the

interpretation of results.

Following the recommendations of Hair et al. (2009) and lzenman (2008), the parameters
analyzed were: i) the factor loadings; ii) commonalities of each variable; iii) the Kaiser-Meyer-
Olkin (KMO) test as sample adequacy measure (Measure of Sampling Adequacy-MSA); iv) the
Bartlett sphericity test; v) the percentage of the accumulated variance of the variables to the

latent factor generated. These criteria, with their recommended values are given in Table 5.8.

Table 5.8 — Values adopted as evaluation criteria in EFA. Source: Hair et al. (2009) and Izenman (2008).

Statistical tests and measures Suggested values
Factor loadings = 0.30
Commonalities > 0.50
KMO (Measure of Sampling Adequacy-MSA) > 0.50
Probability associated with the Bartlett test < 0.001
Percentage of the accumulated variance = 60%

Additionally, we have performed the analysis of the anti-image correlation matrix to verify the
adequacy of the sample measured for each variable. All diagonal elements of this matrix must

be greater than 0.5 to justify their retention in the analysis.
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In the following section we will carry out a detailed discussion about the EFA analysis on the
construct: Effects of environmental factors [E]. However, as a matter of objectivity, we will

provide the detailed EFA analysis to the remaining five constructs in the APPENDIX VII.1.

5.2.4.1 EFA for Effects of environmental factors [E]

Following the recomendations mentioned at the beggining of the Section 5.2.4, the EFA for the
variable Effects of environmental factors [E] was performed with the five manifest exogenous

variables from the model depicted in Figure 5.13, i.e., x;, X5, X3, X4, and Xs.

Table 5.9 — KMO and Bartlett's Test: for [E]. Source: Own elaboration from SPSS.

Statistical tests and measures Calculated values
KMO (Measure of Sampling Adequacy-MSA) 0.728
Approx. Chi-Square 114.057
Bartlett's Test of Sphericity  |Degrees of freedom (df) 10
Significance 0.000

The first results analyzed are depicted in Table 5.9, which sets out the KMO (Measure of
Sampling Adequacy-MSA) with acceptable value of 0.728 > 0.5; i.e., this test indicates that the

variables are related, and therefore the use of factor analysis makes sense.

Moreover, Bartlett's Test of Sphericity is based on the statistical distribution of chi-square (x?),
and it tests the null hypothesis that the correlation matrix is an Identity Matrix (which contains
the diagonal elements of value 1, and other elements are zero), i.e., there is no correlation
among variables. Thus, for a significance level of less than 0.001, as depicted in Table 5.9, we
can accept the null hypothesis that the random sample comes from a population in which the

variables are not completely correlated.

Furthermore, from Table 5.10, we can observe that the diagonal elements of the anti-image
matrix are greater than 0.5, representing values Measure of Sampling Adequacy - MSA,

supporting their retaining in our analysis.

Table 5.10 — Anti-image Correlation Matrix: for [E]. Source: Own elaboration from SPSS.

X1 X2 X3 X4 X5
X1 0.6942 -0.334 0.137 -0.259 -0.287
X, -0.334 0.7362 -0.228 -0.062 -0.071
X3 0.137 -0.228 0.6442 -0.162 -0.117
X4 -0.259 -0.062 -0.162 0.7622 -0.301
X5 -0.287 -0.071 -0.117 -0.301 0.7612

a. Measures of Sampling Adequacy (MSA)
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Then, using the Principal Component Analysis extraction method, the commonality of each
variable was assessed as depicted in Table 5.11. These values indicate the amount of variance
explained by the factors common to these variables, i.e., the proportion of variance from the
original variables (from x; to x5) assigned to the factor in analysis: [E]. Usually, it is assumed
that a factor should e