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ABSTRACT

In the Latin American region, the issues of 
efficiency in energy consumption and clean 
energy sources become more important every 
day, and worldwide, these issues are of great 
importance because a progressive change 
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in the use of energy is required for reasons 
such as climate change, polluting emissions 
and forecasting of a shortage of fossil or 
non-renewable fuel reserves. The Colombian 
government is no stranger to these issues, 
and since 2001, energy efficiency plans have 
been implemented, creating a nationwide 
program for the proper use of energy sources 
that seeks, through analysis of the national 
energy landscape, the implementation of 
technical and technological actions that 
improve energy efficiency in all sectors of the 
country. This paper shows the study made to 
the industry of (number of companies) in the 
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beverage sector, which characterized the use 
of different types of energy such as natural 
gas and electric energy and the transformation 
of these in their processes of production, 
which seeks to determine how efficiently the 
potential of energy resources is used. Only 
in the energy consumption for lighting were 
savings potentials of up to 50% detected. It 
is also shown how, through legislation and 
studies conducted under the direction of the 
Energy Mining Planning Unit, the aim is to 
have a more competitive industrial sector 
against international markets, specifically 
taking the industrial sector of beverage 
production as a sample.
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Consumption Reduction, Energy Efficiency, 
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INTRODUCTION 

In Colombia, strategies are continuously created 
(MINMINAS, UPME, 2016) that aim at better 
use of energy sources and the implementation 
of clean and renewable energy sources 
(Pupo-Roncallo, Campillo, Ingham, Hughes, 
& Pourkashanian, 2020) (Zapata et al., 2018), 
anticipating the future shortage of fossil energy 
sources and leaning on the potential of the 
available resources as shown (López et al., 
2020) (Solaun & Cerdá, 2019) this thanks to 
international level initiatives (NU. CEPAL & 
CAF, 2013) whose priority is to improve energy 
efficiency (WEC, 2011). Governments with the 
creation of policies and strategies applied to 
the industry to decrease energy consumption 
and increase its efficiency as a sample (Tanaka, 
2011) and it is now the main part of the political 
agendas of many countries (Bunse, Vodicka, 
Schönsleben, Brülhart, & Ernst, 2011).

Not only the improvement in the good use of 
energy resources and the implementation of 
energy production through renewable energies 

(CEPAL & GTZ, 2004) (CEPAL & GTZ, 2003) 
occur in the investment of resources for the 
creation of power plants. Energy production 
based on renewable energies, if not an important 
factor in this improvement is, how efficiently the 
energy produced is used, which is the subject 
of debate (Giacone & Mancò, 2012) and (Flum, 
Abele, & Reidel, 2018), since in Colombia 
the investment necessary to improve energy 
efficiency for 2018 is 730 million dollars, but 
the investment necessary to maintain energy 
demand for the same date would be 2.3 billion 
dollars (PRIAS, 2010) In other words, it could 
be more expensive to maintain demand without 
improving efficiency.

Said this from the economic point of view, it is 
crucial to evaluate the energy efficiencies in 
the industries as analyzed by (Campos I, Nieto, 
Del Portillo-Valdes, Manzanedo, & Gaztaña, 
2020) (Bermeo & Ocampo-Martinez, 2019) that 
could have saved in consumption of up to 50%. 
In the Nigerian food and beverage industry, it 
was studied that savings in the consumption of 
electrical energy of up to 292,436.82 kWh per 
year could be achieved only by changing low-
efficiency electric motors as shown (Ogunjuyigbe, 
Ayodele, & Ogunmuyiwa, 2015), on the other 
hand in some European countries audits were 
carried out on small and medium industries, 
which resulted in energy savings of up to 45% 
and CO2 emissions reductions of 30,000 tons, 
optimizing processes and implementing heat 
recovery, solar and thermal energy as a sample 
(Meyers, Schmitt, Chester-Jones, & Sturm, 
2016) (Tzimas, Georgakaki, & Peteves, 2009). 

For countries, this represents a tool with which 
to achieve energy sustainability developments 
(Hoffmann, Praß, Uhlemann, & Franke, 2019) 
(Zhou, Wang, & Ou, 2018). In the industries of 
the European Union, the food and beverage 
sector consumed 11% of the final energy 
demand (Knopf, Nahmmacher, & Schmid, 2015), 
as shown by (Fluch, Brunner, & Grubbauer, 
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2017), which highlights that small industries 
do not have the economic capacity to invest in 
efficient energy. In Thailand, the industrial sector 
represents 36.2% of total energy consumption 
as says (Chaichaloempreecha, Winyuchakrit, 
& Limmeechokchai, 2017), and although its 
government implements energy efficiency 
policies, it still has a power of energy saving 
in small industries as a sample (Wongsapai, 
Fongsamootr, & Chaichana, 2017). In the 
Brazilian government, measures are taken that 
include the creation of industrial evaluation 
centers for energy efficiency motivated by the 
trend of energy saving as a sample (Santana & 
Bajay, 2016).

The industrial sector is a major consumer of 
energy and can consume approximately 37% 
of the energy produced worldwide. By 2033 it 
is found that energy consumption up to 33% 
more than world consumption in 2010. For that 
year, the world energy consumption could reach 
about 198,654 ZW. China is one of the countries 
with the highest industrial growth, reaching an 
energy consumption of 5.5% per year of world 
consumption. From another perspective, the 
industrial sector has great potential for energy 
use (Abdelaziz, Saidur, & Mekhilef, 2011). And for 
this, multiple strategies and policies are carried 
out to help improve the use of energy resources 
(Duflou et al., 2012) (Geller, Harrington, 
Rosenfeld, Tanishima, & Unander, 2006). 
Some of the strategies used can be divided 
into 3 groups: energy audit, energy efficiency 
training programs, and cleaning service. The 
latter mainly refers to workspaces, paying more 
attention to lighting, taking advantage of hours of 
daylight, and good distribution and maintenance 
of artificial light. Energy auditing is also used 
to increase the energy efficiency of companies 
and are the characterizations of their industrial 
processes with energy management practices 
(Thollander & Ottosson, 2010).

Some actions for the results of the energy audits 
are the use of heat waste to save directly, such 
as reducing the cost of public services, fuel 
consumption, and indirectly, such as reducing 
environmental pollution, it has been found 
that saving annual energy using the exhaust 
gases from a boiler can be 2,529 MWh and can 
increase the efficiency of the boiler by 2.5-4%. 
A large part of the electric consumption in the 
industrial sector is made by electric motors, 
the replacement of electric motors by old 
technologies for new and more efficient ones 
allows the reduction in energy consumption, 
in Europe changing motorized systems to low 
consumption motors means a saving of 202 
billion kWh and 79 million tons of CO2 would 
no longer be produced (Abdelaziz, Saidur, & 
Mekhilef, 2011).

Checking leaks and pressure drops in 
compressed air systems are other actions 
that can be taken to reduce consumption and 
make processes more efficient; up to 50% 
of air production is lost in leaks, increase the 
diameter of the pipes will help reduce losses 
due to pressure drop and 90% of the electrical 
energy consumed by a compressor is converted 
to heat, so it is convenient to install a heat 
economizer (Dindorf, 2019) the use of renewable 
hydrogen, CO2 trapping (Rissman et al., 2020) 
Energy losses in steam systems as a sample 
(Chowdhury et al., 2018) and use of waste for 
generation internal power.

2. METHOD

The implementation of international agendas on 
climate change has raised awareness about the 
governments of countless countries that today 
have as their main themes the support from 
different points of view to environmental issues, 
creating a technical and legal position against 
the mitigation of factors that negatively affect 
climate change. In Colombia, these issues are 
not alien, and efforts have been taking place in 
the technical and legal environment regarding 
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this. One of the axes on which Colombia 
addresses this issue is through the efficient use 
of energy. The industrial sector is one of the 
sectors that are large consumers of different 
types of energy and is one of the work sectors 
on which studies are made to improve its energy 
efficiency. This not only enables environmental 
objectives to be met but also allows companies to 
benefit economically by saving on their industrial 
processes due to better use of energy resources 
and making the industry more internationally 
competitive.

The base legal framework on which many other 
regulations are built-in Colombian law is given 
by:

Decree 2119 of 1992, chapter 4, article 12, 
(Gobierno de Colombia, 1992) creates the 
Energy Mining Planning Unit (UPME in Spanish) 
of the Ministry of Mines and Energy, which will 
function as an administrative and planning unit 
for the energy mining sector.

Law 143 of 1994 (Gobierno de Colombia, 
1994), which expresses in article 2, the Ministry 
of Mines and Energy (Spanish Mines) will 
define the criteria for the use of conventional 
and unconventional sources of energy, giving 
comprehensive and sustainable management of 
these, in addition to promoting the development 
of sources unconventional and efficient use of 
existing energy sources.

Decree 1258 of 2013 in article 4 paragraph 10 
(Gobierno de Colombia, 2013) that the UPME 
promote, design and establish plans, programs, 
and projects related to effective use, energy 
saving in all sectors of economic activity and 
that dissemination works are carried out.

Law 697 of 2001 in article 1 (Gobierno de 
Colombia, 2001) Declares the rational and 
efficient use of energy (URE in Spanish) as a 
matter of social, public benefit, and national 
utility. Indispensable subject with which we can 

guarantee the good quality of the energy supply, 
the competition of the Colombian economy, 
consumer protection, and the spread of the 
use of unconventional energy friendly to the 
environment and natural resources.

Law 1715 of 2014 (Congreso de la República de 
Colombia, 2014) that regulates the integration 
of non-conventional renewable energy into the 
National Energy System (SIN in Spanish) and 
through decrees 2143 of 2015, 1283 of 2016, 
1303 of 2018 which regulate and establish the 
procedures for the application of incentives 
and certification of environmental benefit for 
investment in projects of non-conventional 
sources of non-renewable energy (FNCER 
in Spanish) and efficient management of the 
energy respectively.

In UPME resolution 703 of 2018 (UPME, 2018), 
the requirements and procedures to request 
the exclusion of VAT and exemption from tariff 
lien for FNCE projects are established. The tax 
incentives expressed are: special deduction in 
the determination of income tax is described 
in article 11 of law 1715 of 2014 and in decree 
2143 of 2015 incorporated into decree 1073 of 
2015. Accelerated depreciation, described in 
article 14 of law 1715 of 2014. Exemption from 
customs duties, described in article 13 of law 
1715 of 2014.

Another important program included in national 
public policy is the Colombian Low Carbon 
Development Strategy (ECDBC in Spanish) 
(Gobierno de Colombia, n.d.), which seeks to 
decouple national economic growth from growth 
in greenhouse gas emissions (GHG in Spanish), 
maximizing carbon efficiency of the country’s 
economic activity.

Resolution 909 of 2008 of the Ministry 
of Environment, Housing and Territorial 
Development (Gobierno de Colombia, 2008) 
establishes standards and parameters of 
admissible pollutants continuously expelled into 
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the atmosphere, which states that for electrical 
generation equipment of 1MW or more, they 
must be no greater than 50 mg / m3 of particulate 
matter (PM in Spanish), 400 mg / m3 of SO2 and 
300 mg / m3 of NOx.

Resolution 018 of 2005 of the Energy and Gas 
Regulation Commission (CREG in Spanish) 
(Gobierno Nacional, 2005), which dictates 
regulations on the flow of reactive power and is 
responsible for penalizing excess consumption 
of reactive power of the interconnected System 
(SIN in Spanish) This penalty determines that 
consumption of reactive energy greater than 
50% of active energy will be charged as active 
energy according to the rate.

CREG resolution 029 of 2016 (Gobierno 
Nacional, 2016) establishes a rating scheme 
for users of the SIN with which it proposes to 
promote voluntary savings; these rate schemes 
promulgate an additional cost per kWh for users 
who exceed the established savings goal.

3. RESULTS AND DISCUSSION

In Colombia, the industrial sector is the 
second most important sector of the country’s 
total energy consumption, the first being the 
transport sector, which is strongly linked to the 
industrial sector. The industrial sector consumed 
consuming approximately 30% of the country’s 
total energy. This sector is divided into subsectors 
according to their type of production process 
(MINMINAS, UPME, 2016). The classification 
is given by the code of International Standard 
Industrial Classification (ISIC in English) (CIIU 
in Spanish) of all economic activities, approved 
by the Economic Council and Social in the 
Organization at the United Nations (United 
Nations, 2008) and adopted by the National 
Administrative Department of Statistics (DANE 
in Spanish) (DANE, 2020). The industrial sector 
of beverages corresponds to ISIC 11, which 
in 2015 had a consumption of 63,061 MWh / 
year in electrical energy and 222,783 MWh / 

year of thermal energy (UPME, Colciencias, 
Incombustion, 2014).

3.1. STATUS WORLDWIDE

Global energy consumption is of vital importance, 
and one of the most energy-consuming sectors 
worldwide is the industrial sector, with 37% of 
total energy consumption worldwide. The United 
States consumes 25% of the energy worldwide, 
but China grows rapidly, increasing 5.5% per 
year (U.S. Energy Information Administration, 
2019). Energy consumption is expected to grow 
1.4% annually, and by 2030 world consumption 
will be 71,961 ZW. In the USA, 33% of total 
energy consumption is found in the industry. 
In China, 85% of total energy is consumed by 
industry, and in India, industry consumes 64% of 
total energy.

At an international level, countries have 
created regulations and standards that allow for 
increased energy efficiency. In China, the China 
Standard Certification Center (CSC) is in charge 
of developing energy management norms and 
standards for the energy management system 
(Abdelaziz, Saidur, & Mekhilef, 2011). In the 
Netherland, they establish a management system 
based on ISO standards with the collaboration 
of Bureau Veritas agreements were signed that 
have an obligation to implement an efficient 
management system. In Sweden, it started with 
a voluntary energy management agreement 
and then created a program to improve Energy 
Efficiency in Energy-Intensive Industries (PFE in 
English) after placing an electricity-related tax.

The implementation of technological advances 
that occur not only because they seek to mitigate 
polluting emissions and energy waste but also 
seek to produce more for less, that is, to maintain 
production rates for less money invested in the 
operation, some of the most common solutions 
for energy saving are the use of variable speed 
drives, high-efficiency motors, efficient nozzles 
in compressed air systems and residual heat 
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recovery systems in boilers or economizers.

A Variable Speed Drive (VSD) is an electronic 
control device that allows you to generate a 
multiphase, variable frequency output that can 
be used to control the motor’s speed, torque, 
and mechanical power output. This is useful 
and presents a significant saving since, in 
most cases, the motors do not work at 100% 
of their power. For example, the motors used in 

pumping fluids; generally, these systems require 
regulating valves that decrease the pressure. 
However, the pump button will continue working 
at the same speed. In the case of a conventional 
pumping system with a butterfly valve to regulate 
the flow compared to a pumping system with a 
variator to regulate the flow, the final efficiencies 
of 31% and 72%, respectively, as shown in Table 
1.

Table 1:  Comparison of two pumping systems with and without variable speed drive. 
Source of data: Prepared by the authors based on data from (UPME, CORPOEMA, 2014).

System/ 
Energy 
Input

VSD

Efficiency % Energy 
OutputMotor Coupling Pump Thorttle Pipe

1 100 - 90 98 77 66 69 31
2 43 96 95 99 88 - 90 31

Asynchronous motors have regulations in 
industrialized countries that created a normative 
classification with which the consumer is sought 
to have a broader knowledge of the motor they 
wish to acquire. According to the International 
Electrotechnical Commission (IEC in English), 
they are classified with the initials “IE ”Of 
international efficiency and in increasing order 
such as IE1, IE2, and IE3, the latter being the 
most efficient. And according to the classification 
of the European Committee of Manufacturers 
of Electrical Machines and Power Electronics 
(CEMEP in English) as EFF3, EFF2, and EFF1, 
the latter being the most efficient (UPME, 
CORPOEMA, 2014) (Saidur, 2010).

In the combustion of the fuels used in the boilers, 
part of the calorific value of the boiler is used, and 
another part is wasted in the exhaust gases. The 
economizer is an element that makes it possible 
to take advantage of the residual heat from the 
exhaust gases that are thrown away from the 
environment with which the inlet water is heated. 
This makes the efficiency of the boiler increase 

by 2.5% to 4% depending on the number of 
tubes, the addition of fins to increase the transfer 
area, and the allowed pressure drops and mostly 
from the inlet temperature of the boiler feedwater. 
For every 40 °F reduction in the temperature of 
the exhaust gases, the efficiency of the boiler is 
increased by 1%.

3.2 STATUS IN COLOMBIA

The productive industrial sector of beverages 
in Colombia consumes 91.7% of its thermal 
energy in natural gas, 0.1% in Motor Fuel Oil 
(ACPM in Spanish), and 8.2% in other fuels. 
In general, this beverage sector has a specific 
average consumption in electrical energy of 9.78 
kWh / HL and a specific consumption in average 
thermal energy of 12.56 kWh / HL, which gives 
a relationship between thermal energy and 1.52 
average electric power. 

Figure 1 shows the sector has a consumption of 
electrical energy for the motive force of 32,015 
MWh, for refrigeration 14,514 MWh, the latter 
includes all the equipment of the cold chain such 
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as compressors, fans of vapor compression 
refrigeration cycles, chillers, and cooling towers. 
In compressed air, the sector consumes 7,187 
MWh. In lighting, it consumes 3,783 MWh, and 
in air conditioning, it consumes 3,013 MWh. 

Office equipment is also quantifiable within the 
sector’s electricity consumption, which is 1,822 
MWh. The beverage sector also uses electric 
energy for direct heating, which is 685 MWh.

Figure 1:  Electric power consumption in the ISIC sector. Source of data: Prepared by the authors 
based on data from (UPME, Colciencias, Incombustion, 2014).

The use of thermal energy in the beverage sector 
for the production of steam in indirect heating 
derived from combustion is 222,783 MWh. For 
the production of steam, fire tube type boilers 
are used, of which 94% are fueled by natural gas 
with a power of 7,505 bhp and 6% by Biogas 
with a power of 800 bhp. In some industries, 
the project is to use boilers that run on biogas 
produced in wastewater treatment plants. The 
beverage sector registers 90% of the use of 
boilers that are between 23 and 14 years old. 

The control of the efficiency in the boilers of the 
sector is null, as is the use of high-efficiency 
burners with NOx control. A comparison is 
made that reveals the potential for savings by 
recovering heat in the exhaust gases, taking 
into account that for every 22 ° C of temperature 
reduction in the exhaust gases, the efficiency of 
the boiler increases by 1%.

Table 2:  Efficiency gained with heat recovery. 
Source of data: Prepared by the authors 
based on data from (UPME, Colciencias, 

Incombustion, 2014).

Δtemperature 
(without heat 

recovery - with 
heat recovery)

Δtemperature 
(without heat 

recovery - 
with heat 
recovery)

Gained 
efficiency

Maximum 
temperature

-155 -7.045%

Minimum 
temperature

37 1.682%

It can be seen in Table 2 that with the installation 
of a heat recovery unit, the efficiency of the boiler 
can be increased and that it works. It acquires 
this efficiency at minimum temperatures, making 
the energy-saving greater by having to use the 
boiler at temperatures below average.
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The indirect heating generated by the boilers 
in the sector is intended to produce steam for 
heating water for washing containers, direct 
steam for washing containers, and heating water 
for finishing.

In the use of motive force for the sector, 24.36% of 
the engines are 0.25 hp, 13% are 40 hp, and 53% 
of the engines have powers between 0.25 hp and 
40 hp. Engines with 40 hp power consume 75% 
of the energy used for the motive force. Figure 1 
shows the great use of electric motors, and they 
represent the highest energy consumption. This 
represents a great potential for energy saving 
since the motors in the sector have negative 
aspects in terms of energy efficiency. Most of 
these motors are asynchronous type AC motors 
with low efficiency. Only 0.8% of the sample are 
high-efficiency motors. In addition, standard 
efficiency electric motors have an average life of 
20 years, and some motors in the sector have 
already exceeded this age. According to (Bortoni 
et al., 2013), it is estimated that an electric motor 
loses 4 efficiency units throughout its useful 
life due to age. Another important aspect is the 
load factor; the average of the motors used in 
the sector has a load factor of 43%. According 
to the literature, it is known that electric motors 

have their highest efficiency with a load factor 
above 50% and 100%. This varies depending 
on each motor. On average, for the efficiency of 
100%, it is a load factor of 75% (Office of Energy 
Efficiency and Renewable Energy, s.f.).

In the lighting area, the sector presents different 
types of lamps, such as T12, T8, and T5 
fluorescent lamps, metal halide, mercury vapor, 
sodium vapor, incandescent, and LEDs. In the 
case of fluorescent lamps designated with the 
nomenclatures T12, T8, and T5, the T8 has a 
greater share in the industry of the sector shown 
in Figure 2. Despite the fact that this group of 
fluorescent lamps is more efficient in energy 
consumption per watt than incandescent, metal 
halide, and mercury vapor lamps, there are also 
significant differences between these fluorescent 
lamps in terms of efficiency and energy-saving 
due to light capacity. T12 lamps are already old 
technology. The lamp with the highest efficiency 
of the 3 is the T5. Since it requires less mercury 
and 45% less energy for a higher light intensity 
than the T12, it has an electronic ballast, it does 
not lose light intensity as its predecessor, and it 
occupies less space. However, it is the lamp with 
almost no use in the industry.

Figure 2:  Energy consumption in lighting by type of luminaire in the ISIC sector. Source of data: 
Prepared by the authors based on data from (UPME, Colciencias, Incombustion, 2014).
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In Figure 3, it seemed that halide lamps have 
high participation being 55% of the total, followed 
by mercury vapor lamps with a participation of 
13%. This shows that there is still a permanence 
of old and inefficient technologies but a great 
potential for savings. It can also be seen that 

within the group of fluorescent lamps, T8s have 
a 22% share of the total. However, these lamps 
can be replaced by newer and more efficient 
technologies. The participation of led lamps is 
almost nil in the sector.

Figure 3:  Share of luminaire types in quantity and consumption in the ISIC sector. Source of data: 
Prepared by the authors based on data from (UPME, Colciencias, Incombustion, 2014).

The potential for saving electrical energy for 
lighting is up to 50%. Although there are internal 
programs in companies to improve the efficiency 
of energy consumption in lighting, there is still 

strong opposition to the use of LED lamps and 
LEDs powered by solar panels due to their high 
cost compared to other lamps with less efficient 
technologies.

Figure 4:  Share of compressor types and installed power in the ISIC sector 11. Source of data: 
Prepared by the authors based on data from (UPME, Colciencias, Incombustion, 2014).
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In the sector, the use of compressed air is 
used to control or activate machinery for the 
production process. In Figure 4, it can be seen 
that the types of compressors with the highest 
participation are screw compressors with 61% of 
the total and consumption of 1,674 kW, followed 
by turbine types with 33% of the total and a 
consumption of 46%.

4. CONCLUSIONS

The use of high-efficiency electric motors 
has advantages over normal motors such 
as lowering operating costs, requires fewer 
maintenance costs, and longer useful life. This 
group of characteristics makes high-efficiency 
motors a good option to reduce the consumption 
of electrical energy. However, its cost does not 
seem, and the long-term investment must be 
analyzed, taking into account the increasing 
price of energy and the advantages of reducing 
consumption due to greater efficiency and 
lower spending on operating and maintenance 
costs. The return on investment can be seen 
in approximately 11 months, compared to an 
average useful life of 20 years.

Metal halide lamps have a shorter lifespan of up 
to 25,000 hours, and fluorescent lamps have a 
useful life of about 100,000 hours. That is, metal 
halide lamps have a useful life of 75,000 hours 
less than fluorescent lamps. During service, the 
fluorescent lamp produces an energy saving of 
21,250 kWh and an emission reduction of 5.8 
tCO2 compared to the metal halide lamp. The 
profitability of this option is 6.5% per month. This 
shows that significant savings can be achieved 
that have an economic saving for the company 
and an increase in energy efficiency, in addition 
to the consequent decrease in pollution.

In Colombia, efforts are being made to raise 
awareness in the industrial sector for the use 
of more intensive actions to improve energy 
efficiency with energy characterization programs 
and studies carried out by the government 

through the UPME. However, policies are lacking 
mandatory that promote the implementation of 
these programs, such as the replacement of 
low-efficiency electric motors and long hours of 
use, also adopting international characterization 
standards for the efficiency of electric motors is 
a good option as has been done in industries 
of countries more developed. Renewing the 
boiler park that has already passed its useful life 
with high-efficiency boilers and that have heat 
recovery devices is another of the actions that 
could significantly reduce energy consumption, 
in addition to stronger replacement policies 
being carried out through stronger policies of 
low-efficiency lamps.

In general, the different industrial sectors have 
the same drawbacks in terms of energy uses, 
since each sector makes use of the energy 
available in the country in the same way, but with 
differences in the amount they use, except for 
certain particularities of each sector. This is why 
the regulations and advances that are applied 
in one sector serve the rest of the industry to a 
greater or lesser extent.

In Colombia, the programs developed by entities 
in charge of energy management such as CREG, 
UPME, or the Ministry of Mines and Energy are 
in the stage of creating awareness of energy 
efficiency, and their programs and regulations 
are mostly based on the promotion of efficient 
use of energy and voluntary energy saving. 
According to this, there are no resolutions or 
decrees that seek the penalty or fine for the use 
of low-efficiency equipment in the industry or 
equipment that, according to updated technical 
studies with international standards, determines 
a state of operation outside the years of useful 
life.

The beverage industry in Colombia requires 
more in-depth work on the importance of 
creating a history of the installed motor park 
and control of its power, efficiency, and load 
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factor data since both small and large Industries 
lack such records.
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