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PRESENTATION

This document: “Guide for the articulation of the private sector 
in air quality policy with a focus on sustainability”, is an initiative 
of the Climate and Clean Air Coalition (a global effort that 
unites government organizations, civil society and the private 
sector committed to improving air quality and protecting the 
climate in the coming decades through the reduction of climate 
pollutants); the Corporación Ambiental Empresarial-CAEM, an 
affiliate of the Bogotá Chamber of Commerce and the Ministry 
of Environment and Sustainable Development.

Its purpose is to provide guidance to environmental autho-
rities and productive sectors to improve their sectoral inter-
ventions related to air quality in the territory while providing 
information for the design, execution and follow-up of secto-
ral agreements in the implementation of public policy on air 
quality, using the experience of the brick sector in Colombia 
as a reference. 

Methodologically, the proposed guide has two target 
audiences: environmental authorities and people repre-
senting the productive sectors (managers, technicians and 

Its purpose is to provide 
guidance to environmental 
authorities and productive 

sectors to improve their sectoral 
interventions related to air 

quality in the territory while 
providing information for the 

design, execution and follow-up 
of sectoral agreements in the 

implementation of public policy 
on air quality

Photo 1: Misión empresarial Sudáfrica. CAEM. 2016. operators), and directly involves the communities that are or 
have been affected by the impacts of environmental pollu-
tion, the latter being the main purpose of its staging. 

Reducing air pollution, especially in large cities and metropo-
litan areas, is an imperative for governments. This is proposed 
from the perspective of factors previously identified in the envi-
ronmental literature and studies reviewed. However, more 
research is needed on the factors that generate it, among 
them those related to the interaction of the actors involved in 
the decision making process that leads to the implementation 
of public policies, in this case related to air quality. 

In order to achieve this objective, a methodology of articula-
tion between environmental authorities, citizens and the pro-
ductive sector is proposed that reinforces active participation, 
decentralization within a viable framework of coordination, 
as well as the “development of instruments that operate more 
under the application of incentives than under coercive or 
restrictive measures”1. 

It is proposed that air quality policies consider intersectoral 
policies and territorial competitiveness, as well as morbimor-
tality impacts on the population, and that the agreements 
between stakeholder’s result in the respective development 
plans and territorial planning as planning instruments that 
consolidate these decisions in a participatory manner with 
the allocation of budgets to enable their implementation. 
 
This guide recognizes the complexity of the national political 
culture for the construction of political and technical viability 
in air quality through agreements between actors. Therefore, 
it proposes a public-private dialogue platform that recogni-
zes this complexity from three aspects or factors: 

1) Involve environmental authorities and territorial 
actors more actively in the design, execution and 
control of public policy

2) Create technical and budgetary capacity in ins-
titutions and companies to resolve issues related to 
air quality

3) Define permanent spaces for public-private arti-
culation and planning instruments that effectively 
reflect territorial decisions in favor of air quality.

The guide, as a tool, consists of four parts: 

1) An institutional, regulatory and conceptual con-
text that frames the emergence and implementa-
tion of the guide.

2) Methodological steps to address public-private 
articulation, taking as a reference the experience of 
the brick sector in Colombia.

3) Some experiences of public policy articulation 
and progress of the public policy on air quality by 
institutional actors.

4) Tools and formats for the development of the 
proposed exercises.

The methodology designed integrates market actors, regu-
latory, technical, financial and environmental knowledge 
with the social environment of the area where the intervention 
takes place, generating the articulation of a joint work stra-
tegy, where all the actors involved in the project make their 
specific contribution in the search for comprehensive solu-
tions in accordance with the identified needs, allowing the 
target population or users of public policy; to develop with 
an entrepreneurial approach, the implementation of the tech-
nological solution sustainable in the long term.

The guide is developed from a narrative coherent with the current 
trends of innovation and leadership in the public sector2, where 
in each of the aspects discussed, the experience of the brick sec-
tor is linked as a reference, textually or graphically, encouraging 
readers to imagine differently their territorial, sectoral and institu-
tional reality.

1     Dirk Heinrichs, Henning Nuissl y Claudia Rodríguez. Dispersión 
urbana y nuevos desafíos para la gobernanza (metropolitana) en 
América Latina: el caso de Santiago de Chile. Revista EURE. Vol. 
XXXV. No 104 pp. Abril, 2009.

2     Departamento Nacional de Planeación. Hacia una estrategia 
de innovación pública, 2018.
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1
Why a methodological guide for the 

articulation of productive sectors with 
the air quality policy?

CHAPTER

Photo 2: Smog. DDP.

Air quality is a global concern 
that involves all citizens and 
governments. According to 
figures from the World Health 
Organization, one out of every 
eight deaths worldwide is caused by 
air pollution (WHO, GBoD 2016). 
The protection of the population is 
possible through the definition of 
public policies that consider inputs 
from the political and technical 
feasibility for decision making.

Air quality is a global concern that involves all citizens and 
governments. According to figures from the World Health 
Organization, one out of every eight deaths worldwide is 
caused by air pollution (WHO, GBoD 2016). The protection 
of the population is possible through the definition of public 
policies that consider inputs from the political and technical 
feasibility for decision making.

In 2020, Colombia ratified the 2015 Paris Agreement where 
it assumed its Nationally Determined Contribution (NDC) 
with a commitment to reduce greenhouse gases (GHG) by 
51% by 2030, with sectoral mitigation targets.  The National 
Planning Department (DNP), estimates that, during 2015, 
the effects of air pollution phenomenon, were associated 
with 10,527 deaths, of which, 8,052 to poor air quality.  
According to the National Institute of Health - INS- (2016), 
a total of 17,549 deaths associated with environmental risk 
factors are identified, of which 15,681 correspond to poor 
air quality.

The National Environmental Health Diagnosis conducted by 
the Ministry of Environment and Sustainable Development 
-Minambiente- and the Cardiovascular Foundation of 

Colombia in 2012, recommends the importance of a physi-
cal environment as a determinant of individual and popula-
tion health in Colombia, defining diseases associated with 
environmental factors as “preventable diseases” of which 
“there should not be a single case”.

Additionally, the environmental costs associated with air 
pollution in Colombia, during the last few years increased 
from 1.1% of GDP in 2009 ($5.7 billion pesos) to 1.59% of 
GDP in 2014 ($12.2 billion pesos) and to 1.93% of GDP in 
2015 ($15.4 billion pesos), which highlights the need to con-
tinue implementing strategies to control, evaluate and monitor 
these substances.

According to the latest reports on the state of air quality, 
prepared by the Institute of Hydrology, Meteorology and 
Environmental Studies IDEAM (2016), “the pollutant with the 
greatest potential to affect the national territory is Particulate 
Matter Less than 2.5 microns (PM2.5), which is made up of 
very small particles, which can carry very dangerous material 
for the body such as heavy metals, organic compounds and 
viruses, thus affecting the respiratory tract”. 
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At the national level, the Ministry of the Environment and 
Sustainable Development, as head of the environmental sec-
tor, is responsible for responding to the problems faced by the 
large cities and sectors most affected by environmental pollu-
tion, in addition to other entities that are part of the National 
Environmental System (SINA by its acronym in spanish).

One of the objectives of the environmental portfolio is to 
“design and regulate public policies and general condi-
tions for environmental sanitation, and the use, manage-
ment, exploitation, conservation, restoration and recovery 
of natural resources, in order to prevent, repress, eliminate 
or mitigate the impact of polluting, deteriorating or destruc-
tive activities on the environment or the natural heritage, in all 
economic and productive sectors”. It should be noted that 
the productive sectors identified as the most polluting have 
historically been freight transportation, extractive, oil, mining, 
construction, brick-making and those that use and process 
chemical products. (CAEM, 2019).

The Air Quality Policy defined by MinAmbiente has the pur-
pose of: 1) Strengthen and update regulatory and techni-
cal instruments that allow the reduction of emissions into the 
atmosphere; 2) Strengthen scientific technical knowledge to 
advance air quality management in the country; 3) Generate 
guidelines to protect the health of citizens and prevent excep-
tional states of air pollution; 4) Create enabling conditions 
to facilitate funding and thus strengthen regional air quality 
management in the country; and 5) Define the guidelines of 
the air quality governance model in the country.

The United Nations (UN, ENVIROMENT, 2018), propose to 
“contribute to the concrete reduction of emissions of black 
carbon and other pollutants from the brick production process 
with its co-benefits related to development and health”, in the 
framework of the Climate and Clean Air Coalition, through 
actions such as the promotion of public policy actions; impro-
ved knowledge of emission sources; mitigation strategies and 
capacity building of relevant actors.

Therefore, it is necessary to have methodological frameworks 
based on the experience developed by CAEM and other 
entities, since there are no formulas that guarantee the effec-
tive articulation of productive sectors with the institutions and 
authorities in charge of air quality policy.  

Photo  3: Bricks. Washington Oliveira.
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2
Objectives

CHAPTER

Photo  4: Brick industry. CAEM. 2019.

What is this guide looking for?

To provide public policy makers 
with guidelines for addressing 
sectoral issues in technical 
assistance to companies in 
order for them to improve their 
performance before regulatory 
authorities, while providing 
entrepreneurs with a protocol 
for sectoral articulation with 
environmental authorities 
aimed at sustainable production 
in dialogue with the actors of 
the National Environmental 
System -SINA. 

It seeks to be an instrument that will facilitate the articulation 
between institutional actors (environmental authorities and 
others), the productive sector and the surrounding communi-
ties, in order to achieve three fundamental purposes:

• Reduce the impacts of poor air quality on 
morbidity and mortality in communities, 
improving the generation of inputs for decision 
making.

• Improve governance in air quality policy 
by expanding citizen and business sector 
participation, as well as inter-institutional 
coordination leading to tripartite agreements in 
a consensual manner.

• Advance in the sustainable production of more 
polluting productive sectors, incorporating 
agreements in territorial planning and 
competitiveness instruments.

This document is also intended to support technical assistance 
to fill the coordination gaps identified in the market failures. 
Finally, this guide seeks to foster public innovation in order 
to improve the impact of public air quality policies and user 
satisfaction (citizens, organizations) in business environments.
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What are the specific objectives of the guide?

• To provide information on the context of articulation 
between the public and private sectors, within the fra-
mework of the functioning of the National Environmental 
System (SINA) in Colombia.

• Characterize the role of public and private actors in 
the governance of air quality and other environmental 
resources.

• To provide tools to identify relationship gaps between 
actors and environmental public policy barriers belon-
ging to the SINA and with businessmen subject to 
sectorial regulation.

• Identify success factors based on the experience of the 
brick sector that facilitate the relationship and help to 
overcome barriers between the environmental authority 
and the business sector.

• To make visible the relationship instances between the 
productive sectors and the SINA; as well as the mecha-
nisms to create and follow up on them.

• Make recommendations to improve public-private 
articulation between companies and environmental 
authorities, their follow-up and monitoring.

Photo  5: Reuniones interinsitucionales. CAEM. 2019.

Who is the guide 
addressed to?

How to use this guide?

What questions does this 
guide seek to address?

To public policy makers belonging to SINA in any country 
of the Climate and Clean Air Coalition and to business-
men and businesswomen from different sectors, especially 
the brick sector.

The guide contributes to the relationship between public 
policy participants through the incorporation of innova-
tive public-private articulation practices that facilitate the 
design and implementation of environmental regulations 
within a framework of sectoral competitiveness and sustai-
nable development.

The guide proposes a series of steps for environmental policy 
makers and business owners or their work teams in various 
sectors affected by environmental regulation to identify, 
diagnose, validate and propose instances of public-private 
articulation and consensual improvement of the differences 
that impede compliance with regulations on air quality and 
particulate matter reduction.

To this end, it has been structured as follows:

• Part A: An institutional, regulatory and conceptual con-
text that frames the emergence and implementation of 
the guide.

• Part B: Methodological steps to address public-private 
articulation, taking as a reference the experience of the 
brick sector in Colombia.

• Part C. . Some experiences of public policy articulation 
and progress of the public policy on air quality by insti-
tutional actors.

• Part D. Compilation of tools and formats for the deve-
lopment of the proposed exercises.

The questions that this guide is expected to resolve are 
as follows:

1. Can public entities and the private sector be articulated in 
the consultation and design of the sectoral public policy, 
under its instruments and mechanisms of operation?

2. ¿Can the experience of the brick sector be replicated in 
other productive sectors?

3. What mechanisms and instances are required to carry 
out public-private concertation?

4. Is the experience developed by the brick sector in 
Colombia susceptible of being adopted in other coun-
tries of the Climate and Clean Air Coalition, and if so, in 
what way would they do it?

OBJETIVOS
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Photo  6: Evento sector ladrillero. CAEM. 2015.
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Regulatory and public policy 
advances in the regulation of 
air quality and the reduction of 
environmental pollution in Colombia 
date back to 1982 with the issuance 
of Presidential Decree 02, which 
establishes the definitions and 
standards for air quality and the 
control of atmospheric emissions in 
productive sectors.

Resolution 909 of 2008 issued by the Ministry of the 
Environment establishes the improvement of fuel with a gra-
dual decrease in the sulfur content of diesel from 3,500 to 
50 ppm. 

In 2008, Conpes 3550 was issued with the guidelines for the 
formulation of a comprehensive environmental health policy 
with emphasis on air quality, water quality and chemical 
safety components.

In 2009 MinAmbiente issued Resolution 941, which adop-
ted the Single Environmental Registry (RUA), which captures 
information on the use and exploitation of natural resources 
by productive sectors.

The National Environmental Council in 2010 defined an 
action plan for the years 2010 to 2019, in order to “Promote 
the management of this resource in the short, medium and 
long term, in order to achieve adequate levels of air quality 
to protect human health and welfare, within the framework of 
sustainable development”. 

In 2011, the District Secretariat of Environment of Bogotá 
D.C., issued the Ten-Year Air Decontamination Plan for 
Bogotá through Decree 9856. This was the first plan for the 
prevention, reduction and control of air pollution in the coun-
try and defined measures for the industry such as the use of 
emission control systems, conversion from coal to natural gas 
and formalization. 

In the same year (2011), the Metropolitan Area of the Aburrá 
Valley, with the city of Medellín as leader, defined measures to 
control air emissions from the transportation sector and industry.

In 2012, the MinAmbiente, based on secondary information, 
conducted the National Environmental Health Diagnosis in 
partnership with the Cardiovascular Foundation of Colombia, 
providing important conclusions on the pending challenges to 
ensure the environmental health of the population. Likewise, it 
establishes that “air pollution and its effects on health cannot 
be separated from socioeconomic conditions”, linking in turn 
the high concentrations of air pollutants with areas of poverty 
and factors such as poor nutrition, absence of sanitary infras-
tructure in the occurrence of respiratory diseases.

Article 79 of the 1991 Constitution states: “All persons have 
the right to enjoy a healthy environment. The law shall guaran-
tee the participation of the community in decisions that may 
affect it. It is the duty of the State to protect the diversity and 
integrity of the environment, to conserve areas of special eco-
logical importance, and to promote education for the achie-
vement of these goals”.

Law 99 of 1993 created the Ministry of the Environment (now 
the Ministry of the Environment and Sustainable Development), 
reorganized the public sector responsible for the manage-
ment and conservation of the environment and renewable 
natural resources, organized the National Environmental 
System (SINA), and created the National Environmental Fund 
(FONAM). Article 1, numeral 6 of this law establishes that: 
“When there is a danger of serious and irreversible damage, 
the lack of absolute scientific certainty may not be used as a 
reason to postpone the adoption of effective measures to pre-
vent environmental degradation”.

Conpes document 3344 of 2005, presents the guideli-
nes for the formulation of the Air Pollution Prevention and 
Control Policy (DNP, 2018), understood, as: “response to 
the definition by the World Health Organization (WHO, 
2005), of air quality guidelines related to particulate matter 
(OECD, 2014)”.

MADS Resolution 2254 of 2017, Article 1 establishes that 
“the air quality standard or immission level and adopts other 
provisions for the management of the air resource in national 
territory, in order to ensure a healthy environment and mini-
mize the risk on human health that may be caused by expo-
sure to pollutants in the atmosphere”. It also establishes the 
maximum permissible levels of criteria pollutants3. Likewise, 
it defined that by 2030 the country will have as air quality 
standard the objective III of the WHO air quality guidelines 
corresponding to 30µg/m3 of PM10 in a year average and 
15µg/m3 for PM2.5. As of July 1, 2018 the levels for 24-hour 
concentrations are 75µg/m3 and 37µg/m3 for PM10 and 
PM2.5, respectively.

The role of the environmental authorities is key in the follow-up 
and monitoring of the parameters established in Resolution 
2254. To this end, they are required to comply with the 
provisions of the Protocol for Monitoring and Tracking Air 
Quality (Article 6), develop or modify programs to reduce 
air pollution and inform health authorities and other agencies 
to adopt measures to reduce exposure. It also defines those 
authorities that use pollutant dispersion models to be based 
on the models recommended by the Environmental Protection 
Agency of the United States, while MinAmbiente adopted 
the National Guide for air quality modeling.

The Conpes 3918 document called “Strategy for the imple-
mentation of the Sustainable Development Goals (SDGs) in 
Colombia” approved in 2018, defines the implementation of 
the SDGs establishing the monitoring, reporting and accoun-
tability scheme, the statistical strengthening plan, the territorial 
implementation strategy and specifically, within the SDG-11 
called “sustainable cities and communities”, it has as a goal 
for 2030 to reduce the environmental impact of cities, paying 
special attention to air quality . 

Conpes document 3934 of 2018, defined the Green Growth 
Policy, with guidelines for the transition to a more sustainable 
economic model, for which it includes strategies aimed at 
improving the use of natural resources in the economic sectors 
so that they are more efficient and productive, and the envi-
ronmental and social impacts generated by the development 
of productive activities are reduced and minimized. It also 
promotes science, technology and innovation processes.

3     These are those pollutants associated with certain 
concentrations allowed in respective exposure times. exposure 
times. The Ministry of Environment established with Resolution 
2254 of 2017 the maximum permissible levels of the following 
pollutants criteria pollutants: Particulate Matter (PM10 and 
PM2.5), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone, 
tropospheric ozone (O3), and carbon monoxide (CO), as well 
as the maximum permissible levels for six (6) non-conventional 
pollutants with carcinogenic effects.These air pollutants 
are monitored by the Environmental Authorities (Regional 
Autonomous (Regional Autonomous Corporations, Sustainable 
Development Corporations and Sustainable Development 
Corporations and Urban Environmental Authorities) through Air 
Quality Surveillance Systems - SVCA, designed and operated 
according to the criteria defined by the Ministry of Environment 
has defined.

Conpes document 3943 of 2018 seeks to reduce the con-
centration of pollutants in the air in mobile and stationary 
sources that affect health and the environment, as well as 
strategies for the prevention and control of air pollution. 

According to the Conpes 3943 document: “despite the efforts 
made by the entities of the National Environmental System in 
the implementation of actions to reduce air pollution levels, 
an increase in these levels is observed due to the fact that 
the problem is generated by the dynamics of population and 
economic growth and requires the intervention of different 
entities of the national and local government”.
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Decree 1076 of 2015 in its Title 5 defines Atmospheric 
Pollution as: “the phenomenon of accumulation or concen-
tration of pollutants, understood as physical phenomena or 
substances or elements in solid, liquid or gaseous state, cau-
sing adverse effects on the environment, renewable natural 
resources and human health that alone, or in combination, 
or as reaction products, are emitted into the air as a result of 
human activities, natural causes, or a combination of these”.

CONPES document 3343 of 2005 5, considers that the main 
pollutant at the national level is particulate matter (classifia-
ble as PM10 and PM2.5), given its contribution both in the 
emission inventories of the different productive sectors and 
activities associated with population dynamics, as well as in 
the records of measurement of such parameters in the natio-
nal air quality monitoring network. According to the Clean Air 
Institute  (2012)6, some particles, known as primary particles, 
are emitted directly by a source, for example, cars, buses and 
cargo trucks, industries, certain businesses, construction sites, 

What is understood as environmental 
pollution in Colombia?4 3.1

Photo 7: Air pollution. Anne Nygard.

CONPES document 
3343 of 2005, considers 
that the main pollutant 
at the national level 
is particulate matter 
(classifiable as PM10 
and PM2.5)

Know more about  the mitigation 
portfolio developed by CAEM

Español English

Short Lived Climate Pollutants (SLCP):

According to the Ministry of Environment and Sustainable 
Development, “SLCP’s are a group of gases and particles that 
can affect air quality and produce global warming. They have 
a residence time in the atmosphere that varies from a few days 
to 10 years. SLCP’s include black carbon, methane, tropos-
pheric ozone, and hydrofluorocarbon compounds (HFCs).” 
According to the Interamerican Association for Environmental 
Defense (AIDA), black carbon is the only pollutant that does 
not behave as a greenhouse gas, but as an aerosol with the 
capacity to contribute to atmospheric warming. For general 
information, some SLCP’s are described below.

Ozone (O3) is a gas that is not directly emitted by any source 
and can adversely affect the respiratory system even at relati-
vely low levels. (CAI, 2012).

Nitrogen dioxide (NO2) is a gas that, in high concentrations, 
can irritate the airways of the lungs, worsening the symptoms 
of those suffering from lung disease. It also contributes to the 
formation of tropospheric ozone and fine particulate matter. 
(CAI, 2012).

Sulfur dioxide (SO2), like NO2, is a gas that can exacerbate 
the symptoms of those individuals suffering from respiratory or 
heart disease. It is primarily formed in the combustion of fossil 
fuels in power plants and other industrial facilities, as well as in 
mobile sources to a lesser degree; and is therefore a problem 
in some urban and industrial areas. (CAI, 2012).

unpaved roads, chimneys, cigarette smoke or fires. Others, 
called secondary particles, are formed by complicated reac-
tions in the atmosphere from other chemicals emitted by power 
plants, industries and automobiles.

Internationally, studies show that health problems asso-
ciated with poor air quality are of priority action, being a 
precursor in terms of morbidity and mortality, especially in 
vulnerable populations.

Pollution events are mainly considered as local conditions (both 
by emission and immission of criteria pollutants 7), but evidence 
shows that it is relevant to take into account regional conditions 
that may or may not contribute to this problem (as in the case of 
increased rates of forest fires, promoted by human activities or 
by climatic variability conditions that favor their development). 
Likewise, the impact of these pollutants is related to their phy-
sicochemical composition (particle size, toxicity according to 
chemical speciation, exposure characteristics, among others).

The combination of these conditions would allow us to identify 
opportunities for mitigating and controlling impacts, either from 
a local business perspective or through a regional or global 
strategy, with measures that promote clean development and 
focus on human rights.

4     Tomado del documento: “Realización y validación de un 
portafolio de medidas de reducción y mitigación de carbono 
negro”, Fase Diagnóstico. CAEM, 2019.

5     Lineamientos y estrategias de desarrollo sostenible para los 
sectores de agua, ambiente y desarrollo territorial. Documento 
Conpes 3343 de 2005.

6     La Calidad del Aire en América Latina: Una Visión 
Panorámica. CAI. Edición 2012.

7     Según la Resolución 2254 del MINAMBIENTE, son 
contaminantes criterio: ozono (O3), dióxido de azufre (SO2), 
monóxido de carbono (CO), dióxido de nitrógeno (NO2), las 
partículas en suspensión (PM10, PM2. 5).

https://www.caem.org.co/wp-content/uploads/2021/01/14_emisiones_de_carbono_negro.pdf?x42968
https://www.caem.org.co/wp-content/uploads/2021/01/1_black_carbon_emissions-reductions.pdf?x42968


PART A. CHAPTER 3
CONCEPTUAL AND CONTEXTUAL BACKGROUND

CORPORACIÓN AMBIENTAL EMPRESARIAL 
– CAEM –

25

GUIDE FOR THE ARTICULATION OF THE PRIVATE SECTOR
IN AIR QUALITY POLICY

CLIMATE & CLEAN AIR COALITION
-CCAC-

24

(burning of wood and/or coal), which would be indirectly 
related to the economic activities of developing countries.

Bond (2013) suggests that mitigation of black carbon emis-
sions may represent an effective strategy to reduce the 
increase in atmospheric warming, given that this agent has 
a significant warming potential with respect to CO2. 

In line with the country’s public policy developments, the 
Corporación Ambiental Empresarial (CAEM), a subsidiary 
of the Bogotá Chamber of Commerce, has been imple-
menting since 2010 the sectoral intervention methodology 
for sustainable production developed with the brick sec-
tor, based on the project developed in partnership with the 
Energy Efficiency in Brickyards (EELA) program and the 
Swiss foundation for technical cooperation Swisscontact.

The EELA program was created to reduce greenhouse gas 
emissions and improve the income level of brick producers 
through the massification of technological changes and 
the implementation of good practices in brick production, 
which allowed improving energy efficiency, productivity 
and competitiveness of brick companies in Colombia. The 
following is a summary of the progress made in the process.

Carbon monoxide (CO), is an odorless, colorless gas that 
can cause death. It is produced whenever any fuel such as 
natural gas, propane gas, gasoline, oil, kerosene, wood or 
coal is ignited. CO generators include automobiles, boats, 
gasoline engines, stoves and heating systems. CO from these 
sources can accumulate in enclosed or semi-enclosed loca-
tions (EPA, 2017).

According to CAI (2012), since the emission sources are 
similar, a reduction in particulate matter emissions, especially 
PM2.5, has the additional benefit of reducing soot and thus 
contributes to reduced impacts from short-lived pollutants.

Black Carbon (BC):

Black carbon (or soot) is produced during the combustion 
of fossil fuels when the oxygen present is insufficient for 
complete combustion, either due to general air/fuel feed 
conditions, or due to the presence of areas where mixing 
conditions are poor (at the microscopic level). The forma-
tion of polycyclic carbon compounds during combustion 
can promote the formation of black carbon (Bond, 2013).

Black carbon has become an important contributor to 
global climate change in recent years. Some studies men-
tion that “Soot is the component of particulate matter that 
absorbs the most light and, like other pollutants that affect 
health, is formed in the incomplete combustion of fossil 
fuels, biofuels and biomass. When suspended in the air, 
black carbon absorbs sunlight and generates heat in the 
atmosphere. Since it is a short-lived pollutant, i.e., it remains 
in the atmosphere for only one to four weeks, its effects on 
climate are primarily regional in nature. Since the emission 
sources are similar, a reduction in the emission of particu-
late matter, especially PM2.5, has the additional benefit of 
reducing soot and thus contributes to reducing the impacts 
of short-lived pollutants” (Clean Air Institute, 2012).

According to the Clean Air Institute (CAI), 2012; black car-
bon can be emitted into the environment as a by-product 
of low efficiency combustion processes (especially, bio-
mass, solid and liquid fossil fuels), which can be found in 
the burning of coal, wood and/or diesel, being a compo-
nent of PM10 and PM2.5 emissions present in ambient air. 
In this sense, black carbon emissions can have an origin 
from natural sources (forest fires) or anthropogenic origin 

3.2
CAEM’s work history with the brick sector dates back to 
2005, when, within the framework of institutional alliances, 
it has been able to progressively build a significant technical 
and institutional track record, as shown in Figure 2.

The results derived from the partnership between CAEM, the 
Brickyard Energy Efficiency program and Swisscontact were, 
among others:

1. The identification of the particularities of the brick sector, 
for which the national inventory of the sector is carried 
out, finding a concentration (76%) of the brick activity 
in five departments of the country; Boyacá being the 
one with the highest participation of this activity. The 
data reveal high informality and tradition that date back 
to colonial times and low technological development 
and access to technical and scientific information. The 
CAEM (2013-2015), consolidates the information obtai-
ning a total of 1508 brick kilns that use a total of 2435 
kilns distributed in 15 departments, which represents a 

production of more than one (1) million tons per month.

2. State of the art” survey on public policies that frame 
the operation of the brick sector, mapping the policies 
that affect the sector (CACC, 2013). Simultaneously, 
the needs, challenges and opportunities of the sector 
are identified at the technological, business and asso-
ciative levels, and the second phase of the EELA and 
Swisscontact project (2013-2014) begins, from an 
escalation of technological reconversion actions with 
feasibility studies that will lead to its implementation8. 

3. Following the review of sectoral public policies, it was 
possible to determine the gaps and regulatory barriers 
and the real impact of public policies on the competi-
tiveness of the sector. These findings create the need to 

Context of articulation with 
the Brick Sector

Photo  8: Brick Industry. CAEM. 2019.

8     Modelo asociativo para la reconversión ladrilleras artesanales 
Pasto, Nariño (CAEM, 2014).
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generate a working strategy with public policy actors 
called the National Brickworkers’ Roundtable and the 
need to create international instances, leading in the 
latter case to integrate the Latin American Public Policy 
Network for Clean Brick Production (PAN LAC). 

4. In 2014, the Brick Sector Roundtable was created, with 
the participation of businessmen from five departments, 
regional autonomous corporations and the Ministry of 
Environment and Sustainable Development.  

5. The formulation of the competitiveness plan for a group of 
associated companies in the border zone with Venezuela 
(ARZUL, 2014), carried out in partnership with the German 
Cooperation Agency, GIZ (2014). This formulation 
showed categories or levels of development of compa-
nies in the territory with gaps that restrict their competitive-
ness and the need to articulate business competitiveness 
actions with territorial planning instruments such as the land 
use plan and the development plan, given the infrastruc-
ture and services needs required by the sector, which are 
not taken into account in the territorial development pro-
jections by the governments in office.

6. The Standardization of environmental measurements and 
indicators (CAEM, 2015) within the framework of a unified 
production process, in order to organize and unify techno-
logy transfer and process optimization.

7. The regional management of public and private actors at 
the national level, which involved the development of an 
agenda with regional and local actors, which allowed 
the identification of an institutional intervention route at 
the level of the company, the individual and the brickma-
king family (Pasto, 2015), as well as possible support and 
improvements in the formulation and implementation of 
public policies that are the subject of review in this guide. 

8. The international management, developed within the fra-
mework of the brick initiative called the Climate and Clean 
Air Coalition and the activities carried out by the PAN LAC 
Network. One of the most significant activities was the 
International Forum held in Bogota in December 2015, 
which addressed the transformation and prospects of the 
brick sector in Latin America. The Forum was an inter-ins-
titutional space for discussion on the transformations, cha-
llenges and opportunities of the brick sector in order to 
plan the sector’s participation in the current global, regio-
nal and national sustainable development agenda.

Source: CAEM, 2019.

BETWEEN 2010 AND 2012 BETWEEN 2014 AND 2015 BETWEEN 2016 AND 2018 BETWEEN 2018 AND 2021

Beginning of the energy efficiency program at
EELA - PHASE I, in which different technological 
models were different technological models in the 

brick sector

Identification of the context of public policies  of 
incidence for the brick sector 

Analysis of the national context 

The Black Carbon Measurement 
Protocol was validated and 

141 measurements were made.

The first emissions factors were  
obtained for 10 departments 
with more than 600 hours

of monitoring

Update of the National brick 
kiln Inventory that reached 16 

Departments.

Establishment and generation of a 
working strategy with public policy 
policy actors: National Brick kiln 

Association

Organized National PAN LAC that 
took place in Colombia 

2010 201520142012 2016 2018 2021

FIG. 1. HISTORY OF THE CAEM IN THE BRICK SECTOR

It was generated  a portfolio of 
benefits and co-benefits for black 

carbon reduction measures 

Transfer of the roadmap of the 
sectoral model to Asian countries 

(India, Nepal, Bangladesh and 
Pakistan)

How CAEM has identified opportunities to 
mitigate and control impacts in the brick 
sector?

How is the production process 
of the brick sector? 

According to the review of academic sources9, the produc-
tion process of bricks derived from clay begins with the selec-
tion of the soil in the mines, analyzing the different types that 
meet the physical and chemical properties for the manufac-
ture of red ceramic and stoneware products.

Once the analysis is done, the soils are mixed and left to rest 
to achieve a better homogenization, after which two options 
can be taken: a dry process or a wet process. Once the raw 
material is in optimal conditions, the extrusion process begins, 
where it is molded and cut according to the shape and size 
of the product to be obtained.

At the end of the extrusion, molding and cutting process, the 
product goes to the drying stage, which can take two forms: 
natural, where the product is taken to the yards and placed in 
such a way that the air circulates for a period of five to eight 
days, and artificial, a process in which hot air is circulated by 
mechanical means for a period of 24 to 72 hours.

The main sources in the brick-making activity are classified 
according to their origin as follows: 1. pollutants specific to 
the process and 2. combustion pollutants. This information is 
expanded in the document Determination of emission factors 
(click here).

CAEM has carried out an evaluation of the production pro-
cess of the brick sector, identifying the moments in which emis-
sions are generated, as shown in Figure 2.

Do you want to know more about 
the EELA project and the National 
Brick Inventory?

EELA Brick Inventory

Source: CAEM, 2015

FIG. 2. PRODUCTIVE PROCESS IN THE BRICK SECTOR
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Storage of 
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9     Universidad Industrial de Santander, Facultad de Ingeniería 
Ambiental, 2013.

https://www.caem.org.co/wp-content/uploads/2021/01/10_EELA_Modelo_de_intervencion.pdf?x42968
https://www.caem.org.co/wp-content/uploads/2021/01/13_inventario_Nacional_Ladrillero.pdf?x42968
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Table 1. Production processes in the brick sector that 
generate pollutants. Source: CAEM, 2019.

According to the UIS (2013), flue gases are combustion 
pollutants originating in the combustion processes of coal or 
other fuels and occur in the drying and firing equipment, spe-
cifically in the dryer and in some types of kilns.

The kiln for firing clay bricks and their derivatives produces 
emissions of CO2, So2, CO, and water vapor that carries 
particulate matter. All these emissions go out through the 
kiln chimney into the atmosphere at high temperatures 
(UIS, 2013).

SO2 can be generated by oxidation of sulfur compounds in 
the raw materials and by sulfur in the fuel. Sulfur content varies 
from plant to plant with geographic location. The SO2 thus 
produced is almost entirely reduced by K2O, Na2O and 
CaO (UIS, 2013).

Stack gas emissions can be measured by in situ monitoring 
that measures the volumetric concentration at the gas outlet 
on either a wet or dry basis. (UIS, 2013). The black carbon 
measurements performed by CAEM since 2015 are presen-
ted in Figure 1.

Main activities that generate pollution in the production pro-
cess are shown in Table 1.

Considering that companies are not homogeneous in size or 
complexity, the intervention carried out by CAEM took into 
account the existing intervention categories for Colombia, i.e. 
micro, small, medium and large enterprises. These catego-
ries, redefined in their classification criteria by Decree 957 
of 2019, allowed the recognition of the existing disparities to 
structure the scope of the interventions as presented in the 
Infography 1, (page 58).

To evaluate in detail the aspects 
mentioned in Table 3, the Corporación 
Ambiental Empresarial (CAEM) 
conducted the determination of emission 
factors showing the results obtained in 
the 2018-2019 report. (Click here). Español English

Clay 
extraction

Mixing

Molding

Drying

Kiln loaded

Firing

Kiln 
unloading

Classification

Extraction with 
hand tolos, or yellow 
machinery.

Screening and sorting

No pollutants are 
generated

When drying the molds 
in the open air, only 
water vapor is released.

Does not generate 
pollutants

Use of various fuels: 
liquid hydrocarbons, 
charcoal, biomass 
(wood sawdust, coffee 
husks, branches and 
firewood, tires and 
used oil).

Kiln opening, brick 
handling, ash 
cleaning.

Disposal of 
broken, cracked, 
undercooked 
products.

Low suspended 
particulate matter

Suspended 
particles

None

Not representative

None

Particulate matter

SO2, NO2, CO, 
CO2.

Suspended particles

Type of 
pollutants

Activities that 
generates 
pollutants

Stages The sectoral intervention model was based on artisanal 
brick kilns and defined an inter-institutional agenda to deve-
lop actions in favor of this artisanal activity. This experience 
allowed the definition of an inclusive intervention route with 
120 artisan entrepreneurs located in the south of Colombia10. 
The intervention strategy was carried out in alliance with the 
Mayor’s Office of the city of Pasto, where four associative 
groups were organized and called “productive nuclei”, 
taking into account that they had different needs in terms of 
technical assistance in the productive unit, in the capacity 
for strengthening as producers and as a guild, and in family 
needs in terms of satisfying their basic needs.

10     Cooperativa COODLAP, Jongovito municipio de Pasto, 
departamento de Nariño, Colombia. CAEM, 2013.

11     Esta experiencia se presenta con mayor detalle en la Parte 3 
de este documento: experiencias asociativas.

Fuente: CAEM, 2013.

FIG. 3. ROADMAP OF SECTORIAL INCLUSIVE INTERVENTION

Productive 
inclusion

Núcleos 1 y 2: Proyecto Piloto
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Núcleos 3 y 4: Profundizar orientación
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Núcleo potencial 5: Acompañamiento para 
incorporar nuevo núcleo (16 productivos)

Acompañamiento para cambio de actividad 
productiva (69 productores aprox.)

Cámara de Comercio de Pasto
INVIPASTO
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Protection 
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Thus, it was proposed to the Mayor’s Office the implemen-
tation of an inclusive intervention route that would take into 
account these needs, with institutional responses according to 
each competence of the institutional instances and actors11, 
as shown in Figure 3.

Road I:
Producer

Road II:
Entrepeneurs

Road III: 
Families

Tipo II

Tipo I

Tipo III

Tipo IV

Modelo y plan de 
negocios inclusivos

Proyecto Piloto

Mesa inclusión Plan 
financiero

Plan de mercadeo 
y comercialización

Cierre de brechas, 
escolarización

Mejora de vivienda

Atención en salud. 
Familia y adulto mayor

Organización 
comunitaria

Example of 
Roadmap 

of sectorial 
inclusive 

intervention 
for the brick 
producers of 
Jongovito, 
in Pasto, 

Colombia.

Entrepeneurial 
intervention 
and inclusive 
intervention

https://www.caem.org.co/wp-content/uploads/2021/01/7_comparacion_metodologias_internacionales.pdf?x42968
https://www.caem.org.co/wp-content/uploads/2021/01/12_Guide_document_for_the_comparison_of_EF.pdf?x42968
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From the competence of each one, the strategies for the 
transformation of the brick sector were defined, fulfilling 
the role of agency of the needs of the sector from a sustai-
nability approach, for which the present guide for the arti-
culation of the productive sector has been defined, which 
gathers the strategies and methodology derived from the 
experience with the brick sector. 

WITH THE 
PRODUCER

WITH THE 
FAMILIES OF 
ARTISANAL 
PRODUCERS

CON LAS 
FAMILIAS DE 
PRODUCTORES 
ARTESANALES

CON LOS 
GREMIOS Y 
ASOCIACIONES

Table 2. Strategies to address the business situation. Source: CAEM, 2019.

The strategies implemented were:

• Strategies to address the business situation 
(Table 2).

• Strategies to address the institutional situation 
(Table 3).

• Strategies to address the civil society (Table 4).

Characterize the brick sector through the first national inventory - Number of companies, types, 
kilns, reconversion needs.

Socialization of environmental regulations.

Accompaniment and technical assistance.

Knowing the needs and linking with the territorial authority.

Definition of comprehensive strategies for access to social, business and formalization programs.

Agreements on routes for compliance with environmental parameters and regulations according 
to their capacity.

Define accessible schemes for productive improvement.

Guiding business and labor formalization processes.

Know production processes (fuel use, raw materials, where pollution occurs) and measure 
emission factors. 

Implementation of technological reconversion and modernization processes.

Measurement of changes, follow-up and monitoring of emission reduction.

Articulate them in the public policy decision-making process.

Identification and promotion of associations [productive nuclei, new first and second level 
associations].

Creation of the brick sector roundtable and instances of dialogue with the institutional 
framework.

Positioning of the brick industry guild activity.

Strengthening of associations, guilds and spokespersons.

Contextualization of national public policy with international parameters.

Receipt of financing and technical assistance.

International forum for the exchange of experiences in sectoral public policies.

Characterization of policies and regulations affecting the brick sector. 

Dialogue instances with the brick sector.

Trade association links with university laboratories.

Incorporation of the sector in the public agenda.

Creation of dialogue instances with the brick sector.

Incorporation of SDGs in territorial planning instruments.

Inter-institutional coordination.

Conclusion of agreements and arrangements for monitoring, evaluation and analysis of results.

WITH 
INTERNATIONAL 
COOPERATION: 
CCAC - 
PANLAC-UNDP-
SWISSCONTACT 
NETWORK - GIZ

WITH SINA

WITH THE 
MINISTRY OF 
ENVIRONMENT

WITH 
ACADEMIA

WITH CARS

WITH NGOS

WITH THE 
GOVERNORS

WITH THE 
MUNICIPALITIES

It is important to understand this segmentation of actors 
because each one has different agendas, interests and times 
and it is necessary to articulate these differences from a sec-
toral approach. The purpose of this guide is to document the 
experience and propose to the environmental authorities to 
modify some strategies for the implementation of the public 
policy on air quality, addressing persuasive forms of dialogue, 
consensus and technical assistance in the implementation of 
the air quality policy based on the need to introduce changes 
in the productive processes. This is achieved and has been 
verified in the experience of the brick sector, to the extent that 

we broaden the knowledge of the sector by the authorities in 
charge of regulation and we broaden the knowledge of the 
environmental institutional framework (roles, scope), by the 
union representatives. Thus, with the sectoral roundtable and 
other instances of dialogue, progress was evident.

Table 3. Strategies to address the institutional situation. Source: CAEM, 2019.

Table 4. Strategies to address the civil society. Source: CAEM, 2019.
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The sectoral intervention model defined three fundamental 
purposes to advance in its direction:

• Reduce the impacts of poor air quality on morbidity 
and mortality in communities, improving the generation 
of inputs for decision making. 

• Improve governance in air quality policy by expan-
ding citizen and business sector participation, as well as 
inter-institutional coordination leading to tripartite agree-
ments in a consensual manner.

• Advance in the sustainable production of the 
most polluting productive sectors, improving the measu-
rement of emission factors, through the implementation 
of a protocol for black carbon, incorporating solutions 
and tools in the instruments of territorial planning and 
competitiveness.

The initiative involves a portfolio of actions that are being imple-
mented in stages. Each stage brings together not just brick kiln 
entrepreneurs but also government ministries, academics and 
researchers, NGOs, and industry leaders. So far, six years of 
collaboration have resulted in an impressive list of achieve-
ments: 9 nine emissions factors identified for input into tech-
nological models, 168 different black carbon measurements 
taken across the country, 2,446 people trained, 8 eight univer-
sities working on research and measurement, and a portfolio 
of emissions reduction activities for the sector. The brick initiative 

even received a Sustainable Development Goals Award in 
the non-business category from the Global Compact Network 
for Colombia and the Bogota Chamber of Commerce. The 
award honours outstanding work to meet the United Nations 
Sustainable Development Goals (SDGs).

Among the tangible changes of the process developed, it can 
be highlighted that more than 50% of the accompanied entre-
preneurs have achieved changes in their production processes 
and made significant progress in the reduction of emissions, 
compared to other productive sectors. In addition, the coor-
dination and articulation with the environmental authority has 
been maintained during the 6 years of implementation, which 
has facilitated the sectorial understanding by the institutional 
framework and the reduction of barriers in the application of 
regulations by the entrepreneurs. This timeline can be visualized 
in Figure 4. 

Other background information related to the conceptual 
framework of public-private articulation and institutional 
governance, as well as the understanding of the institutional 
framework of the Colombian environmental sector with the 
elements of innovation that are part of the spirit of this guide, 
are presented below. The main allies for the CAEM in air 
quality and energy efficiency are presented in figure 5.

Photo 9: Brick Industry. CAEM. 2019.

Source: CAEM, 2019
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FIG. 4. TIMELINE OF PUBLIC POLICY AND INTERVENTION 
MILESTONES IN THE BRICK SECTOR
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Protocolo de medición de carbono negro
Mediciones Ratnoze II
Diagnóstico y plan de cometitividad 11 
empresas El Zulia.

Transferencia modelo artesanal
Portafolio de medidas y posicionamiento
141 mediciones
4 factores de emisión
10 Departamentos
más de 600 horas de monitoreo
Transferencia de la metodología a Perú
Misión Sudáfrica
PAN LAC México
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Source: CAEM, 2019 

Public entities (environmental Authorities)

Ministerio de Ambiente y Desarrollo Sostenible 
Autoridades Ambientales Regionales

Autoridades Locales

Private allies (Brick kiln entrepenurs associations)

FIG. 5. CAEM’S MAIN ALLIES IN AIR QUALITY
AND ENERGY EFFICIENCY

Asociación de  mineros de 
arcilla  de Santander

Asociación de mineros 
de Pasto

Asociación de  
Ladrilleros de Pitalito 

Asolapi

Asociación de  
Ladrilleros de Campo 

Alegre - ASOLACAM

Induarcilla

Fundación Colombia 
Responsable

Anafalco

Ejearcillas

Lunsa

Asociación de mineros 
del Confuso

Corporación Autónoma 
Regional de Cundinamarca 
CAR

Corporación Autónoma 
Regional del Valle del 
Cauca - CVC

Corporación Autónoma 
Regional del
Alto Magdalena

Corporación Autónoma 
Regional de Antioquia 
CORANTIOQUIA 

Corporación Autónoma 
Regional de Norte de 
Santander - CORPONOR

Corporación Autónoma 
Regional de Quindío 
CRQ

Corporación Autónoma 
Regional de Boyacá
CORPOBOYACA

Corporación Autónoma 
Regional de la Meseta de la 
Defensa de Bucaramanga 
CDMB

Corporación Autónoma 
Regional de Nariño 
CORPONARIÑO

Alcaldía de Envigado Alcaldía de PalmiraAlcaldía de Itaguí Alcaldía de Pasto

The proposals that indicate where the participants would 
concentrate their reform efforts for the sector show measures 
oriented towards public policy reforms, followed by techni-
cal assistance and training, environmental standards, asso-
ciativity and spokespersonship. The synthesis of proposals 
and those responsible for overcoming the sector’s barriers 
and restrictions are presented in Table 5.

Fig 6. Awarded to CAEM in 2020. CAEM, 2020.

The main achievements in the public-private articulation within 
the framework of the alliances with CAEM are as follows:

• Consolidation of an inter-institutional roundtable at the 
national level for policies, strategies and instruments that 
promote the improvement of the national brick sector.

• Presentation of a technical proposal at the sectoral level 
for the regulatory and standard review of emissions pro-
duced by Colombian brick companies.

• Socialization of CONPES 3943 of 2018.

• Establishment of a sectoral work route for the implemen-
tation of plans for the prevention, reduction and control 
of air pollution.

• Generation of a work strategy that consolidates informa-
tion on emissions from companies in the sector

• Identification of barriers for Air Quality Governance. 

• Creation of a regional roundtable to address concrete 
and specific needs in the regions of Norte de Santander 
and definition of a joint work agenda with the different 
institutions that belong to this regional roundtable.

• Co-authorship in the Guide for the brick sector by the 
Ministry of Environment and Sustainable Development 
(MADS). 

• Generation of articulation plans and closing of regional 
gaps among stakeholders.

• Preparation of the present guide for the articulation of the 
productive sector in the public policy on air quality.

• Recognition of the brick initiative as a SDG, in action for 
climate in Colombia, 2020. See Figure 6.

In the case of the brick sector, the characterization made by 
the participants is related both to the policies that need to be 
developed to strengthen the sector and to the existing policies 
that affect it.

If you want to know more about the 
recognition, please click here:

http://www.car.gov.co/
https://www.cvc.gov.co/
https://cam.gov.co/
https://www.corantioquia.gov.co/
https://corponor.gov.co/web/
https://crq.gov.co/
https://www.corpoboyaca.gov.co/
http://www.cdmb.gov.co/web/
https://corponarino.gov.co
https://www.envigado.gov.co/
https://palmira.gov.co/
https://www.itagui.gov.co/
https://www.pasto.gov.co
https://ccacoalition.org/en/news/ccac-and-caem-project-mitigating-brick-sector-pollution-receives-sustainable-development-goals
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BARRIER
PROPOSED BY 

ENTREPRENEURS IN THE BRICK 
SECTOR

• Establish a national regulation that 
is applied in the same way, but that 
is proportional to the level and 
type of production. It should also 
be formulated based on national 
values, taking international 
standards as a reference. On the 
other hand, the standard should 
consider incentives:

• Fixed deadlines for the delivery of 
the license.

• Establish consultation and 
dialogue tables together with those 
affected.

• Ministry of Environment
• Ministry of Health
• Ministry of Finance
• Ministry of Mines and Energy
• Supervision and oversight 

agencies

• Ministry of Finance and Public 
Credit

• Microfinance (small) and banks 
(medium and large)

• SENA /Entrepreneurship Fund
• CAEM/CCB

• Government (Superintendency 
of Solidarity), Ministry of Labor 
and Ministry of Commerce, 
Industry and Tourism. 

• Producers, guilds and business 
networks.

• Access to credit for technological 
reconversion.

• Support the funding of 
microfinance institutions.

• Support the dynamization of 
access to credit.

• Dynamize interaction between 
banks / service providers through 
technological wheels, through 
building relationships of trust, 
other forms of financing (leasing / 
Microleasing).

• Training.
• Education for the change of 

mentality regarding individuality.
• Generate trust.
• Policy of purchase incentives in 

the housing sector to association 
groups and green bricks.

• Regional strategy for LAC (Latin 
America and the Caribbean) 
south-south cooperation, for 
the exchange of experiences and 
generation of common policy 
frameworks.

FINANCING
• Lack of knowledge of the brick 

sector and its potential to 
assume financial commitments.

• Banks are far from small and 
medium-sized entrepreneurs.

• Loans are not in line with debt 
capacity

ASSOCIATIVITY AND 
SPOKESPERSONSHIP
Lack of culture/reluctance regarding 
associativity, due to: 
• Insecurity and atomization 

of the sector, individualistic 
mentality and distrust, and 
the lack of public policies 
that encourage the sector’s 
associativity.

PUBLIC POLICY AND 
REGULATIONS
• The standards are not applied 

equitably, as the level and type 
of production is not considered. 
Likewise, regulations are 
established without considering 
the national reality

ENTITIES INVOLVED

Table 5. Workshop Transformation and perspectives of the brick sector in Latin America, (CHRE/CEDHA and CCAC), 2016

In accordance with the above, this guide proposes an 
approach from the territory and the regions, in order to 
address the existing institutional capacity of the environmen-
tal authorities as a factor of competitiveness and from the 
organizational capacity of the productive sectors present in 
the territory, with the risk of having resources available for 
activities that may have a low impact on the added value 
and productivity of the national economy, with a high impact 
on the regional and local economy. Thus, the guide aims to 
be an instrument of technical assistance for public policy on 
public-private articulation, filling the coordination gaps iden-
tified in the market failures.

For the case at hand, this guide will seek to contribute to Air 
Quality Governance, in terms of improving public-private 
articulation in the implementation of sectorial norms in favor 
of the same based on the following statements as observed: 

1. There is a lack of knowledge on the part of some officials of 
the environmental authorities in charge of monitoring com-
panies about the real impacts and productive processes. 

2. Some businessmen are unaware of the ways of doing 
of the public institutions and, in this case, of the services 
offered by the national environmental system. 

In the first case, it is foreseen to develop for the actors that 
integrate the National Environmental System tools that allow 
them to incorporate approximation methodologies to the 
productive sectors, defining plans, programs and projects, 
clear metrics for the follow-up of specific aspects (air qua-
lity, impacts, etc.) and rules of the game in the internal and 
external coordination; having the brick sector as a reference. 
In the second case, guidelines will be established to offer 
businessmen the possibility of knowing in depth the institutio-
nal roles in the structure of the State, the challenges involved 
in the compliance with regulations and the access to informa-
tion and technical assistance, as well as guidelines for their 
union strengthening; identifying instances of rapprochement 
and elements that unite them in the formulation, execution, 
follow-up and evaluation of a sectorial environmental public 
policy, as shown in Figure  7.

In both cases, both from the public institutions and from the 
companies and associations, the sectoral environmental public 
policy emerges, but not before showing the need for innova-
tion13 on both sides and the need to approach in a different 
way in the construction of a public-private articulation. 

For the SINA to promote innovation, this can be achieved 
through changes in the structure of the institutional framework, 
the policies that guide it, and the people who operate it14 
“It has been proven that a well-applied environmental or 
sectoral policy generates applications in other sectors, in an 
integral manner...The implementation of a single policy can 
solve a multitude of problems when they are mutually develo-
ped. For example, clean air preservation standards not only 
decrease pollution and improve the environment, but have 
improved health problems (respiratory infections, asthma, 
etc.); expanding the scope of application, to health mana-
gement practices.”

In this direction, from the public institutional point of view, the 
need for innovation is developed from the government’s pers-
pective in three areas of interest15:

1. The institutional operational structure of the 
environmental sector. Innovate in the institutional structure 
of the entities in charge of the Air Pollution Prevention and 
Control Policy, which means that there must be a leading 
entity capable of internally guiding the decisions and 
hierarchies that exist in the institutional framework. Define 
a solid governance scheme. For example, leading the air 
quality policy from a Vice-Ministry, so that it is prioritized 
by other entities linked to its implementation. In turn, there 
should be a person responsible in each entity to oversee 
the innovation work. This would help to create the right 
incentives for personnel within each entity to innovate 
solutions. This structure would allow innovation within the 
entities, integrating with communication, technology, pro-
grams, and other key areas that are part of the process.

13     Innovar significa “nuevas ideas que funcionan”. En este caso, 
la innovación en autoridades ambientales, se reconoce como 
una respuesta del Estado a la necesidad de llegar de manera 
articulada al territorio, con el fin de presentar resultados a través 
de soluciones integrales a los actores donde operan los diversos 
sectores o grupos de productos de interés estratégico.
Fuente: The Architecture of innovation. McCourt School of Public 
Policy. Georgetown University. 2016.

14     Ibid.-

15     Ibid.
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2. Formulation of public policies. Innovating in the 
formulation of public policies on air quality implies ope-
ning spaces for participation with diverse actors in the 
territory, in order to broaden the knowledge of the pro-
posed regulations based on consensus. In this aspect, it 
is important to clarify for all SINA members who are in 
charge of the design and formulation of the public policy 
and what is the scope of their participation in the process. 
Likewise, changes should be introduced in the formula-
tion of public policy to incorporate from the beginning 
the affected communities and the representatives of 
the economic activities involved. These changes sug-
gest introducing a mediating and managing role for the 
environmental authorities in territorial conflicts that may 
arise, also linking the missionary entities for this purpose. 

 
A key element to innovate in this area is “fostering inter-
generational collaboration: to drive culture change 
and have a lasting impact, entities would need to 
work together, including creating ‘combos’ of sha-
red resources, establishing a shared agenda and 
metrics (indicators and targets) for success, and esta-
blishing interoperable information systems and tech-
nology”.... For example, the potential for data sha-
ring (among the entities of the National Environmental 
System - SINA) has many possibilities, but to effec-
tively utilize these resources entities must be able to 
work in a coordinated and collaborative manner”16. 

Source: CAEM, 2019

FIG. 7. CONCEPTUAL APPROACH TO THE 
INTERVENTION MODEL

public institutions environments, citizenship, 
sectoral public policy, etc. 

PUBLIC POLICY ARTICULATION

Entrepeneurs and 
associations

Plans, programs and 
projects

Technical and regulatory 
recognition

Public officials Citizen consultation

Entities of the national 
environmental system

Social and environmental 
impacts

Inter-institutional 
coordination

Sectoral 
agreements and 
follow-up plans

Entrepeneurial challenges

Business models

Focus groups

Circular productive process

Techonology transfer

Technical assistance

1. Innovation and organizational culture within 
SINA. Innovating in the capacity of the staff implies 
working on the organizational culture. “Adopting new 
organizational behaviors generates a natural resistance 
to change, which may generate conflicts. Therefore, it is 
necessary to adopt a training plan under the understan-
ding of the behavioral and technical aspects with creati-
vity and innovation tools that can be applied, as well as 
the progressiveness of the changes, so that each person 
understands the logics that are present in them and the 
results that are expected to be obtained in each case”17.

In the case of private companies, the need for innovation ari-
ses from four aspects:

1. Product or service Product/service innovation con-
sists of “the introduction into the market of new (or signifi-
cantly improved) products or services. It includes signifi-
cant alterations in technical specifications, components, 
materials, the incorporation of software (technology) or 
other functional characteristics”. For the purpose of adap-
ting products or services to a sustainability approach, this 
guide promotes innovation in the type of materials and 
the addition of value to existing products and services, in 
order to achieve harmony with the environment in their 
duration, use and permanence in the market..

2. Productive process”It refers to the implementation 
of new (or significantly improved) manufacturing, logis-
tics or distribution processes”. Innovation in production 
processes involves the optimization of the links in the 
production chain in each economic sector, focusing on 
lower consumption of energy and natural resources and 
the reduction of emissions in each process, making them 
increasingly efficient. To this end, the use of technologies 
that reduce energy consumption and emissions derived 
from the use of fossil fuels is an alternative that should be 
promoted in the transformation of production processes. 
To this end, it is necessary to deepen the characterization 
of these processes and the knowledge of technological 
references with good practices in their implementation. 

3. At the organizational level, companies also 
demand “the implementation of new organizational 
methods in the business (knowledge management, tra-
ining, evaluation and development of human resour-
ces, value chain management, business reengineering, 
quality system management, etc.), in the organization of 
work and/or in external relations”. This implies impro-
ving networking and union strengthening that leads to 
improved levels of representativeness and voice before 
public-private interlocution bodies. Likewise, the incor-
poration of corporate social responsibility practices and 
relations with the environment, acquiring awareness of 
belonging to a community and a territory with which it 
must interact.

4. The business model. The business model refers to 
the way the company creates value and makes money. 
According to Osterwalder, “the core of any organization 
is always its value proposition, responsible for generating 
differentiation”. Innovating in the business model implies 
the implementation of flexible processes of organization 
and administration of the company and the management 
of alliances that facilitate its survival.

16     Ibid.-

17     Ibid.-

18     Fuente: https://www.cámara.es/innovacion-y-competitividad/
como-innovar/tipos

19     Ibid.-

20     Osterwalder y un grupo de colaboradores diseñaron 
el modelo Canvas se instauró en el mundo de los negocios el 
concepto de "Modelo de negocios" en reemplazo del conocido plan 
de negocios.
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5. Marketing. Innovation in marketing and commercia-
lization of companies involves the implementation of 
new marketing methods, including significant improve-
ments in the purely aesthetic design of a product or pac-
kaging, price, distribution and promotion. Consumers 
are becoming increasingly demanding in terms of the 
environmental health impact of products and their final 
disposal, so these elements must be taken into account 
as a high priority.

In summary, improving public intervention to achieve positive 
effects on air quality and people’s health, while promoting 
competitiveness with strategic productive sectors, poses cha-
llenges in the governance of public policy for the environmen-
tal authority and for businessmen. It requires an internal and 
self-critical review of its organizational functioning and, among 
other aspects, to be able to identify gaps in the relationship 
between environmental public policy actors belonging to 
the SINA and businessmen subject to sectorial regulation. 
Likewise, to overcome the gaps from a public-private agenda 
in the aspects resulting from consensus and the possibility of 
building new leaderships from the interaction with the sectorial 
actors. These challenges demand the adaptation of an orga-
nizational culture that is more adaptable to change and the 
uncertainty that this implies, which will allow in the short term 
to identify new ways of relating with territorial actors based on 
strategic objectives.

In summary, improving public 
intervention to achieve 
positive effects on air quality 
and people’s health, while 
promoting competitiveness 
with strategic productive 
sectors, poses challenges in the 
governance of public policy for 
the environmental authority 
and for businessmen.

As mentioned above, one of the hypotheses about the cau-
ses of the lack of articulation between representatives of 
State institutions and between these and other stakeholders 
in the territory is the lack of knowledge about the functio-
ning of the State and its government structure at the natio-
nal, regional, departmental and local levels. 

A first step to remedy this situation is that both public policy 
makers and citizens, in this case the entrepreneurs of the 
different productive sectors, know the institutional fra-
mework of the Environment and Sustainable Development 
sector, the roles of the entities that are part of the SINA and 
their scope when requiring access to permits, formalities 
and procedures to facilitate their operation. To this end, a 
description of the main aspects mentioned and their refe-
rences for consultation, if required, is presented below.

3.3 Institutional framework of the 
environmental sector and sustainable 
development.

One of the hypotheses about the 
causes of the lack of articulation 
between representatives of 
the institutionality of the state 
and between them and other 
stakeholders at the territorial 
level, do not know about the 
functioning of the territory 
and its governmental structure 
for all the levels .

Photo 10: Visita técnica empresa en Medellín. CAEM. 2019.
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The Environment and Sustainable Development Sector in 
Colombia is led by the Ministry of Environment and Sustainable 
Development, which has undergone multiple transforma-
tions since its creation in 1999. It changed from Ministry 
of Environment to Ministry of Environment, Housing and 
Territorial Development, and in 2011, it became the Ministry 
of Environment and Sustainable Development as it is known 
today. 

The Environment and Sustainable Development Sector21 Sector 
is organically structured in three sectors: the central sector, the 
decentralized sector and the autonomous agencies.

The central sector includes the special administrative units 
without legal personality, the National Natural Parks of 

Colombia and the National Environmental Licensing Authority 
(ANLA). The decentralized sector is made up of a public esta-
blishment attached to the Ministry: the Institute of Hydrology, 
Meteorology and Environmental Studies (IDEAM), and four 
corporations and research institutions linked to the MADS.   
It should also be noted that the Regional Autonomous 
Corporations, to which the law recognizes a special statute 
of autonomy derived from the Constitution22, are related to 
this administrative sector. See Figure 8.

21     Manual de estructura del Estado. Ministerio de Ambiente y 
Desarrollo Sostenible. MINAMBIENTE, 2019.

22     Ibid.-

Source: State Structure Manual, MINAMBIENTE, 2019.

FIG. 8. STRUCTURE OF THE ENVIRONMENT 
AND SUSTAINABLE DEVELOPMENT SECTOR

Sector de ambiente 
y desarrollo sostenible

Sector central
Organismos 
autónomos

Ministerio de Ambiente 
y desarrollo sostenible

Entidades 
adscritas

Establecimientos 
públicos

Unidades 
Administrativas 

Especiales sin P.J.

Entidades vinculadas

U.A.E. Parques 
Naturales de Colombia

Autoridad Nacional de 
Licencias Ambientales

Corporaciones 
Autónomas Regionales y 
de desarrollo Sostenible

Sector 
descentralizado

Corporaciones e Instituciones 
de investigación

Inst. de Investigaciones Marinas 
y Costeras José Benito Vives de 

Andreis Invemar

Instituto de Investigación 
de Recursos Biológicos 

Alexander Von Humboldt

Instituto Amazónico de 
Investigaciones Científicas 

SINCHI

Instituto Amazónico de 
Investigaciones Ambientales del 

Pacífico Jhon Von Neumann

Source: State Structure Manual, MINAMBIENTE, 2019.

FIG. 9. ORGANIZATIONAL STRUCTURE OF THE MINISTRY 
OF ENVIRONMENT AND SUSTAINABLE DEVELOPMENT

The National Environmental System (SINA) is made up of a 
group of entities led by the National Environmental Council 
and includes, among others: the Ministry of the Environment 
and Sustainable Development (MADS), the 34 Regional 
Autonomous and Sustainable Development Corporations, the 
research institutes (INVEMAR, HUMBOLT, SINCHI and John 
Von Neumann), the ANLA and the National Natural Parks.

At the territorial level, the National Planning Department (DNP) 
has the Environmental Policy Unit (UPA). The Departments, 
Districts, Municipalities, Indigenous Reserves called terri-
torial entities are the executors of the environmental policy. 
Similarly, in the collective lands of black communities, these 
guidelines are also complied with. The Ministry of Health, the 
Ministry of Education, the Office of the Comptroller General 

of the Nation, and the Office of the Attorney General of the 
Nation also have environmental policy monitoring bodies. 
 
Specifically on the issue of air quality, these entities have a 
differentiated role that is not fully captured in their design, 
execution and follow-up, in the public-private articulation. In 
order to expand this knowledge, Table 4 presents a general 
description of the roles and scope of the entities that are part 
of the SINA regarding air quality and particulate matter and 
their relationship with productive sectors. See Table 6.
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ENTITY ENVIRONMENTAL ROLE

• It designs and regulates public policies and general conditions for environmental sanitation, and the 
use, management, exploitation, conservation, restoration and recovery of natural resources, in order to 
prevent, repress, eliminate or mitigate the impact of polluting, deteriorating or destructive activities on 
the environment or the natural heritage, in all economic and productive sectors.

• It exercises “inspection and surveillance over the Regional Autonomous Corporations.
• It directs and coordinates the entities that make up the National Environmental System 

(SINA) in environmental matters.

MINISTRY OF 
ENVIRONMENT 
AND SUSTAINABLE 
DEVELOPMENT
Source: http://www.
MinAmbiente.gov.co/index.p

• Evaluates and monitors licenses, permits and environmental procedures for all entities subject to 
environmental regulation.

NATIONAL 
ENVIRONMENTAL 
LICENSING AUTHORITY
Source: http://www.anla.gov.
co/index.php/es/

• It promotes sustainable development and environmental protection in its jurisdiction through the 
execution of policies, programs and projects on the environment and renewable natural resources. (CAR 
Statutes, 2003)

• Coordinate the process of preparing plans, programs and projects for environmental development 
to be formulated by the different agencies and entities that make up the SINA in the area under their 
jurisdiction, among other activities.

• They exercise the function of maximum environmental authority in the area under their jurisdiction.
• They are 34 autonomous public corporate entities that do not belong to the executive branch and are 

not decentralized entities. They are in charge of managing the environment and the RNR, in accordance 
with legal provisions and MINAMBIENTE’s policies.

• It is the head of the health sector. It establishes sanctions for non-compliance with sanitary regulations 
related to the proliferation of vectors or risk factors for people’s health.

• The Departmental, District or Municipal Health Secretariats perform functions derived from national 
policies and their functional units perform them at the local level.

• The entity is in charge of the administration and management of the National Natural Parks System and 
the coordination of the National System of Protected Areas.

• It grants permits, concessions, and other environmental authorizations for the use and exploitation of 
renewable natural resources in the areas of the National Natural Park System. 

• It issues concepts within the framework of the environmental licensing process for projects, works or 
activities that affect or may affect the areas of the National Natural Park System, in accordance with the 
activities permitted by the Constitution and the law.

• Acquires by direct negotiation or expropriation the private property, the patrimonial assets of public law 
entities and other rights constituted on land located within the PNN System, and imposes the necessary 
easements on such land.

• Liquidates, collects and collects, in accordance with the law, duties, fees, fines, contributions and tariffs 
for the use and exploitation of renewable natural resources in the areas of the PNN System and other 
environmental goods and services provided by such areas.

• It collects, in accordance with the law, the resources for the services of evaluation and follow-up of 
permits, concessions, authorizations and other environmental control and management instruments 
established by law and regulations.

REGIONAL 
AUTONOMOUS 
AND SUSTAINABLE 
DEVELOPMENT 
CORPORATION
Source: http://www.
MinAmbiente.gov.co/index.p

MINISTRY OF 
HEALTH AND SOCIAL 
PROTECTION
Source: https://www.minsalud.
gov.co/Paginas/default.aspx

NATIONAL NATURAL 
PARKS AUTHORITY.
Source:  https://www.
minsalud.gov.co/Paginas/
default.aspx

• Permits and Authorizations for the import and export of ODS 23  and some substitutes (HFCs), equipment and products that may contain ODS. 
• Permit to Lift Closed Areas
• Forest Reserve Subtraction Permits24. 
• Permits and Authorizations for the import and export of ODS   and some substitutes (HFCs), equipment and products that may contain ODS. 
• Permit to Lift Closed Areas
• Forest Reserve Subtraction Permits . 
• Sets the minimum tariff amount of fees for the use and exploitation of renewable natural resources, in accordance with the law. 
• Issues the administrative acts for the delimitation of moorlands.

SECTORAL SCOPE

• Environmental license for projects with characteristics set forth in Decree 1076 of 2015 .
• Single Environmental Registry (RUA)
• Penalties and fines for violators of environmental regulations

• Environmental license (Decree 1076/2015)
• Surface water concession
• Groundwater concession
• Forest harvesting authorization permit.
• Authorization license for domestic or persistent forest harvesting.
• Atmospheric emissions license for fixed sources.
• Authorization permit for roadways and earthworks.

• Pesticide sanitary registration.
• License for pesticide experimentation.
• Collective affiliation to the Security and Safety for the employee.
• Transitory permit for health professionals.
• Authorization for radiological protection services.
• Special registration of health service providers

• Application for surface water concession in PNN.
• Registration of civil society nature reserves.
• License to take and use photographs, video recordings, filming, and their subsequent use in PNN.
• License for dumping in PNN.
• License to carry out adaptation, replacement or improvement works to existing constructions in Los Corales del Rosario and San Bernardo 

National Natural Park.
• Authorization to locate, maintain, relocate and replace long-range communication structures.
• License to collect (individual and frame) specimens of wild species of biological diversity, for non-commercial scientific research purposes.
• Study permit for the collection of specimens of wild species of biological diversity for the purpose of environmental studies.
• License for prospecting and exploration of groundwater in National Natural Parks.
• Groundwater concession.
• License for the occupation of watercourses, beaches and beds.

Table 6. Role and scope of environmental authorities with productive sectors in Air Quality. Source: CAEM, 2020.
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23     Sustancias agotadoras de la capa de Ozono – SAO. https://
www.minambiente.gov.co/index.php/component/content/
article/363-plantilla-asuntos-ambientales-y-sectorial-y-urbana-
sin-galeria-34.
  
24     La evaluación de viabilidad de Sustracción en Áreas de 
Reserva Forestal de Orden Nacional es un proceso mediante el 
cual la autoridad ambiental, evalúa la pertinencia de levantar la 
figura jurídica de reserva forestal de Ley 2° de 1959 o en un área 
específica para el desarrollo de un proyecto, obra o actividad; 
en este sentido la evaluación de sustracción está referida a una 
decisión de ordenación del área objeto de solicitud.

25     ARTÍCULO    2.2.2.3.2.2. Competencia de la Autoridad 
Nacional de Licencias Ambientales (ANLA). La Autoridad Nacional 
de Licencias Ambientales (ANLA), otorgará o negará de manera 
privativa la licencia ambiental para los siguientes proyectos, obras 
o actividades.

Photo 11: Mediciones de carbono negro. CAEM. 2017.

SECTOR ENVIRONMENTAL GUIDELINES ENTITIES

Environmental management guide for the 
oil sector.

Environmental management guide for the 
transportation of hydrocarbons

Environmental management guide for 
electricity distribution projects.
Terms of reference for the elaboration 
of EIAs for inland wind, solar and 
hydroelectric energy projects.

Environmental Management Guide for 
infrastructure projects. Road subsector

Environmental management guide for the 
construction sector.

Environmental management guide for the 
swine sector.

Environmental management guide for the 
poultry subsector.

MINAMBIENTE, ANLA,
National Hydrocarbons Agency.

MINAMBIENTE, ANLA
National Mining Agency.

MINAMBIENTE 
National Infrastructure Agency (formerly 
INVÍAS)

Secretaries of the Environment
Colombian Chamber of Construction 
(CAMACOL)

MINAMBIENTE
Colombian Association of Pig Farmers 
(Asociación colombiana de porcicultores)
Society of Colombian Farmers (SAC)

MINAMBIENTE
National Federation of Poultry Farmers of 
Colombia (FENAVI)

Hydrocarbons

Energy and mining sector

Road infrastructure

Construction

Piggery

Poultry

To address the control of emissions from the various sec-
tors, environmental guidelines issued by the environmen-
tal authorities must be taken into account. To this end, the 
MinAmbiente, in alliance with each leading sector entity, 
has designed guidelines and guides that indicate the manner 
in which any productive project initiative, whether for pro-
duction processes or manufacturing of a good or service, 
must take into account in order to obtain a permit or license, 
depending on the use or exploitation of natural resources 
contemplated in the project. These guidelines are based 
on Decree 1076 of 20015, which compiles all the regu-
lations issued up to that date and is complemented by the 

regulations mentioned above. In turn, each of the Regional 
Autonomous Corporations has developed its own guideli-
nes specifying the controls it considers pertinent according 
to the environmental management of each territory.

The methodological guidelines at the level of some economic 
activities can be easily found on the Internet and in the res-
pective web pages, as shown in Table 8. 

Tabla 7. Example of sectorial environmental guidelines for Colombia. Source: CAEM, 2020
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Each guide establishes guidelines for the characterization of 
the air resource, generally in categories as shown in Table 9.  

The deterioration of air quality in the main cities, mainly 
associated with productive activities and sometimes with the 
effects of climate change (forest fires, among others), implies 
the application of urgent prevention and attention measu-
res; and the effective commitment of the productive sectors 
in the definition of measures to reduce the impacts on natu-
ral resources. Although this situation is not easy, one way to 

INDICATOR TO BE 
ESTABLISHED 
IN THE AIR RESOURCE

INFORMATION TO BE 
CONSULTED TO ESTABLISH
THE INDICATOR

The permitted land use is to be determined 
by consulting the land-use plans.
An inventory of fixed and mobile sources 
that are affecting the area of direct 
influence of the project must be made.

An inventory of air pollution points in the 
area of direct influence of the project 
is sought, and according to the works 
and/or activities to be executed, if they 
are located near population centers, air 
quality monitoring must be carried out.

For gas measurements in activities that 
use chimneys, measurements must be 
taken with specialized equipment. 

To obtain this information, consumption 
measurements must be made, for which 
the energy bill is used, in kilowatts/hour, 
performing periodic controls. 

The consumption of fossil fuels is valued 
in the type of raw material used for 
combustion in activities that use burning 
or chimney to produce their goods and 
services.

Tabla 8. Guidelines for the characterization of the Air Resource. Source: Environmental management guide for infrastructure 
projects 147 p.p. MINAMBIENTE, 2011.

• Type of noise generated.
• Results of noise analysis values.

• Quantity and type of pollutants 
in the area of direct influence.

• Results of air quality analysis 
values, when required.

• Results of measured values 
in energy consumption when 
required.

• Quantity and type of material 
used for combustion.

• Note: This information is 
usually reported to DANE to be 
consolidated through its own 
methodologies according to 
economic activity in the entity’s 
national accounts.

Noise levels

Air quality

(particulate matter and gas 
emissions).

• Particulate matter
• Greenhouse gases
• Tropospheric ozone precursor 

gases

Energy

• Consumo en unidades 
de energía.

• Mayor consumo 
de combustibles fósiles

INFORMATION
TO BE OBTAINED

become aware of the issue is to identify them for each pro-
duction process and apply metrics that, in the short or medium 
term, will lead to the adoption of corrective measures incor-
porating increasingly sustainable production practices. 

Economic activity RECURSO 
AFECTADO

Table 9. List of some physical impacts caused by pollutants from economic activities. Source: Adapted from the National 
Environmental Health Diagnosis, MINAMBIENTE-FCVC (2012). CAEM, 2020,

Sector Agroindustrial. Industrias que 
procesan materias primas derivadas del 
sector pecuario.

Sector Agroindustrial. Industrias que 
procesan materias primas derivadas del 
sector agrícola.

Minería de carbón

Textiles

Curtiembres

Lavanderías

Alimentos enlatados

Productos lácteos

Productos cárnicos

Alimentos concentrados para animales
Pecuario - Ganadería. Beneficio de 
bovinos y porcinos.

Beneficio de aves

Encurtidos

Pastelerías

Productos químicos

Fundiciones de hierro

Tratamiento de aceros

Cauchos

Preservación de maderas

Fabricación de productos metálicos con 
excepción de materiales y equipos.

Galvanotecnia

Artes gráficas

Agua, suelo y aire - emisiones 
- ruido-olores-polvo

Agua, suelo y aire - emisiones 
- ruido-olores-polvo

Aire, agua, suelo, flora, fauna

Agua, suelo y aire - energía

Agua, suelo

Agua, suelo y aire - energía

Agua, suelo

Aire, agua

Suelo, aire, agua

Suelo, aire, agua

Suelo, Aire, Agua

Suelo, Aire, Agua

Agua, suelo

Agua

Suelo, agua, aire-emisiones

Suelo, agua, aire-emisiones

Suelo, agua, aire-emisiones

Agua, aire-emisiones

Suelo, agua, aire, flora

Suelo, aire, agua

Agua, suelo, aire-emisiones y ruido

Alto impacto en agua por vertimientos

Alto impacto en agua

Alto impacto en agua

Alto impacto en agua

Alto impacto en agua

Alto impacto en agua

Moderado impacto en agua

Moderado impacto en agua

Alto impacto al agua y suelo

Moderado impacto al agua

Alto impacto de agua y aire

Alto impacto de agua y aire

Alto impacto en agua

Bajo impacto en agua

Alto impacto en agua

Alto impacto en agua

Alto impacto en agua

Alto impacto en aire-emisiones y  moderado 
impacto en agua y suelo.

Alto impacto en agua y suelo

Alto impacto ambiental al agua, aire y al suelo

Alto impacto en suelo y aire

IMPACTO 
AMBIENTAL
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Most economic activities affect air quality and therefore 
generate impacts on human health. The national environmen-
tal health diagnosis26, shows the association of the type of 
physical affectation resulting from direct and indirect expo-
sure to pollutants in the body, as shown in Table 10.

26     Realizado por el Ministerio de Ambiente y Desarrollo 
Sostenible y la Fundación Cardiovascular de Colombia, (2012).

Economic activity
Pollutant above 

minimum permissible 
standards

Organochlorines, arsenic, cadmium, 
chromium, pesticides, insecticides, 
pesticides. Biological contaminants such 
as pollen and molds.

Mercury, lead, cadmium, chromium, PM10 
and PM2.5 particulate matter, sulfur 
dioxide, carbon monoxide, nitrous dioxide, 
ozone, among others

Ionizing radiation (chemical radiation) and 
non-ionizing radiation (radiofrequency, 
communication antennas, electricity, 
sunlight, mobile telephony, UVR).

Polycyclic aromatic hydrocarbons 
(Pyrene, Naphthalene and Indeno), oils, 
hazardous waste, mixtures, noise.

Particulate matter PM10 and PM2.5, UV 
rays, noise..

Table 10. List of some physical impacts caused by pollutants from economic activities. Source: Adapted from the 
National Environmental Health Diagnosis, MINAMBIENTE-FCVC (2012). CAEM, 2020.

Intoxications, gastrointestinal 
problems, some types of cancer, 
respiratory allergic reactions.

Deterioration of pulmonary function, 
chronic obstructive pulmonary 
disease - COPD, lung, stomach and 
colon neoplasms, pneumoconiosis, 
dermatosis, cancer. Dizziness, 
headache, neurological damage.

Possibly carcinogenic effects (WHO, 
2012), optical effects, cardiovascular 
disease, behavioral impairment, 
suicide

Respiratory infections, COPD, 
gastrointestinal, dermatosis, cancer, 
hearing impairment..

Respiratory infections, COPD, 
lung neoplasms, pneumoconiosis, 
dermatosis, eye damage| heat stroke, 
skin cancer. Hearing disorders.

Agriculture

Mining: limestone for cement, 
coal, iron ore, sea salt, ground 
salt, ferronickel, gold, copper, 
platinum and emeralds.

Renewable and non-renewable 
energies.

Hydrocarbons: natural gas, 
liquefied petroleum gas and oil.

Construction

Association with type of physical 
affectation (Depends on the time of 
exposure and particular conditions 

of the population)

The population directly exposed to pollutants, are those who 
operate and work in the companies, the people in charge of 
the management and final disposal of waste and indirectly, 
the population located in the environments of fixed and 
mobile sources, the consumers of products and services and 
the community in general.

The document Conpes 3943 of 2018, which creates the Policy 
for the improvement of air quality, under Resolution 2254 of 
2017, and Resolution 909/2008 of the MinAmbiente; have 
prioritized the sectors in terms of quality.

Do you want to know 
more about the National 
Economic and Social Policy 
Council 3943 of 2018 
about air quality

Photo 12: Medición carbono negro. CAEM. 2017.

https://colaboracion.dnp.gov.co/CDT/Conpes/Econ%C3%B3micos/3943.pdf
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THE IMPORTANCE OF BLACK 
CARBON MEASUREMENT

WHAT IS THE BLACK 
CARBON?

What does it measure? Type kiln emission

Colombian Experience

HOW DO WE MEASURE 
IN COLOMBIA FOR THE 
BRICK SECTOR?

BENEFITS OF THE 
BLACK CARBON 
MEASUREMENT

For identify the 
contributions from 
the source and the 
impact on climate

Validation of 
improvements and 
implementations 

To know the 
efficiency of the 
productive proccess

Innovation in 
measure other 
pollutants non 
regulated

To identify and 
validated a 
mitigation portfolio 
for black carbon 
measures

To identify the co 
benefits associated 
to the black carbon 
reduction

Best operative practices for lower pollutant emissions

UNIVERSITIES AND 
PUBLIC POLICY ACTORS

FUEL 
MEASUREMENT

QUANTIFICATIO
N OF THE CLAY 

MASS 

PROCESS 
PARAMETERIZATION

FUEL 
ANALYSIS

Materia particulada 
(<2.5 micrometros)

Steps for the determination of emission factors through the carbon 
balance method during the burning process.

Primeras mediciones de 
carbono negro con las 

fortalezas técnicas 
identificadas en el país.

Transferencia de conocimiento y de 
capacidades para implementar el protocolo 

de medición y determinación de factores de 
emisión de carbono negro con Ratnoze 2.

-30%
POR IMPLEMENTACIÓN DE 
DOSIFICADOR (OPTIMIZA LA 
RELACIÓN AIRE-COMBUSTIBLE)

1508
BRICK KILNS 
INDUSTRIES

2435
BRICK KILNS

10
DEPARTMENTS

2016

Escalamiento de las 
mediciones a nivel nacional y 

determinación de los 4 
primeros factores de emisión.

Determinación de un portafolio de mitigación 
de carbono negro para el sector. Consolidación 

de 7 factores de emisión para tecnologías 
artesanales, intermitentes y continuas. 

All the brick kiln technologies available in the country have been measured at least once
Norte de santander, Boyacá, Santander, Cundinamarca, Valle del Cauca, Huila, Cauca, Quindío, Caldas, Antioquia.

2017 2019
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 TON/ARCILLA

COCIDA POR AÑO
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TECHONOLOGY
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PRODUCTION

78%
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HORNO CONTINUO
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CONTROL IN 
THE 
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PROCESS

Guia de uso 
del Ratnoze 2
(Español)

Protocolo de 
medición de 
carbono negro

Ratnoze 2
User guide
(English)
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PROCESS
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ANALYSIS 

MAINTENANCE OF 
THE STRUCTURE OF 
THE KILN TO AVOID 

HEAT LEAKAGE

HUMEDAD MÁXIMA 
DE MATERIAL

MATERIAL VOLÁTIL 
DE CONBUSTIBLE 

SUPERIOR A:

Alcance en reducción de emisiones:

Ideal conditions for the fuel ( coal)

Learn more

0,0036 ± 0,0011Artisanal

Factores de emisión* basados en producción bajo 
condiciones estándar (g CN / kg Ladrillo Producido)It is one of the pollutants that 

contribute to global warming. It is 
formed by incomplete combustion of 
fossil fuels and other fuels.

Preventing black carbon emissions 
can reduce global warming, increase 
crop yields and prevent premature 
deaths.

CO2

CO

SO2

O2

NOXs

H2SO4

Carbón Elemental

Carbón Negro

Carbón  Orgánico

Hidrocarburos 0,0052 ± 0,0015Hoffman

0,0091 ± 0,0024Zig Zag

0,0113 ± 0,0025Túnel

0,1097 ± 0,0328Continuous 
chamber

0,1354 ± 0,0220Dome kiln

In Colombia we mesured with a 
portable sample kit called RATNOZE2

RATNOZE 2

2015

3%
30% 1%

CONTENIDO DE 
AZUFRE MENOR A:

PODER CALORÍFICO 
SUPERIOR A:

6.500
KCAL/KG

*Factor de emisión: se define como un valor representativo que relaciona la cantidad de contaminante emitido a 
la atmósfera con una actividad asociada a la emisión del contaminante.
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https://www.ccacoalition.org/en/resources/brick-kiln-emissions-sampling-protocol-dilution-sampling-protocol-climate-relevant
https://www.ccacoalition.org/en/node/1733
https://www.ccacoalition.org/en/resources/ratnoze2-user-guide
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Photo 13: Mediciones en ladrilleras. CAEM. 2019.

B 4
Roadmap and methodological 

steps to address the articulation 
of the productive sector in the air 
quality policy with a sustainability 
approach, based on the experience 

of the brick sector in Colombia.

PART CHAPTER

Roadmap 
for sectoral 
intervention
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Entities and companies with 
sectorial needs and challenges 
in environmental sustainability

Roadmap for Public-private articulation 

Institutions: Sectoral Boards - Commissions - Technical Committees 
- Associations - Councils - Nodes

Public and private entities 
with sectoral agendas for 
sustainable production

The articulation of the 
productive sectors to a 
public policy requires being 
transversal with respect to 
the public policy from its 
preparation, and through 
the definition of sectoral 
agendas, with respect to its 
formulation, implementation, 
follow-up and monitoring. 

FIG. 10. PROPOSAL FOR A CROSS-CUTTING PUBLIC-PRIVATE 
ARTICULATION ROUTE

ENVIRONMENTAL 
PUBLIC POLICY 

CYCLE SECTORIAL

Source: CAEM, own elaboration 2020

The articulation of the productive sectors to a public policy 
requires being transversal with respect to the public policy 
from its preparation, and through the definition of sectoral 
agendas, with respect to its formulation, implementation, 
follow-up and monitoring. This management process involves 
entities and companies with sectoral needs and challenges 
in environmental sustainability, and public and private enti-
ties with sectoral agendas in sustainable production. See 
Figure10. 

In this direction, the articulation route starts by recognizing the 
particularities of the private sectors and the communities where 
economic activities are inserted, understanding the context, 
identifying challenges and stakeholders, promoting alliances 
and the creation of temporary and permanent instances of 
public-private dialogue, to finally build win-win solutions that 
allow the definition of sectoral agendas in sustainable produc-
tion, as shown in the infography 2 (See page 58).

INPUT OUTPUT Currently, the design of 
environmental policies have 
spaces for participation and 
consultation with those to 
whom they are addressed,and/
or with groups directly 
affected in instances after 
their formulation.

Once the context, conceptual references and intervention 
strategies of the experience of the Corporación Ambiental 
Empresarial (CAEM) have been reviewed, a series of metho-
dological steps are proposed to be applied to other produc-
tive sectors, as shown in the infography 2 (See page 58).

These methodological steps for public-private articulation 
are immersed in the current Environmental Public Policy 
cycle, mainly in the diagnosis, formulation and implementa-
tion stages. However, it is also feasible to articulate them in 
the follow-up, monitoring and evaluation stages.
Currently, the design of environmental policies has spa-
ces for participation and consultation with those to whom 
they are addressed, and/or with groups directly affected 
in instances subsequent to their formulation. These consul-
tations should start from the beginning with a territorial and 
decentralized character, and consider initiatives coming 
from interest groups in instances already officially created 
in Colombia by the Ministry of the Environment, such as the 
Regional and Sectoral Air Quality Roundtables.

The methodological steps can be applied by work teams 
of public entities and companies with needs and challen-
ges of public-private articulation, and sectorial challen-
ges in the compliance and enforcement of regulations for 
environmental sustainability. Each step incorporates tools 
that are very useful when managing and developing the 
proposed activities.

In this sense, this guide proposes a differential intervention 
between the different business levels, and a win-win situa-
tion between emission control and business competitive-
ness. In the infography 2 shows an outline describing how 
each proposed topic will be addressed.
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Stepped conversion 
model

Public policy actors 
management

Portfolio of actions between 
state actors

Artisanal
entrepreneurs

Environmental 
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Photo 14: Mediciones en ladrilleras. CAEM. 2019.

Methodological steps 
of the public-private 
articulation guide

1. Recognize the particularities of the 
sector and the environment.

This section characterizes the sector’s information, as well as 
the difficulties faced by companies in complying with environ-
mental regulations. It analyzes the sector’s trajectory to get to 
where it is today (situations that trigger needs, contextual ele-
ments, territory and sector). The diagnosis takes into account: 
the environmental health situation, population impacts of mor-
bidity and mortality, sectoral problems and barriers, sectoral 
and public policy perspective. Similarly, the map of secto-
ral and public policy actors is surveyed, and public policy 
barriers in the sector are identified, such as those found in the 
2015 PANLAC Network report.

2. Identify stakeholders.

Special importance is given to the analysis of interest groups 
and the exploration of effective communication and dis-
semination strategies in order to build solid and long-term 
alliances in favor of the productive sectors in question. The 
application of a tool is proposed to identify the challenges 
of articulation with communities in order to differentiate their 
needs and review the institutional capacity, as well as the 
value proposition of the entities of the environmental sector. 

3. Manage technical assistance

The lack of technical assistance is one of the barriers reported 
by companies when complying with environmental regula-
tions. It is proposed that this assistance be offered by environ-
mental authorities, academia or technical entities with local 
support and technology transfer, on a lasting basis.

Such technical assistance should take into account the track 
record of the sector in question, as well as that of the com-
panies receiving it. Some companies have improved their 
technical capacity in environmental issues, which can support 
sectoral progress. The topics that can contribute to improve or 
provide solutions to the issues identified with the stakeholders 
are identified, as well as the way to approach the sectoral 
roundtable, the support to the internal organization of busi-
nessmen and the work with other sectoral networks.

4. Consensus on regulatory and public 
policy solutions. 

Although the environmental authority manages the formula-
tion of policies autonomously, this guide proposes to broaden 
the existing spaces for participation within the policy formula-
tion cycle. The consensus instance here should be a sectoral 
roundtable, where both the needs and technical assistance 
plan, as well as the public policy proposals, will be discus-
sed. This will be a space for consultation between environ-
mental authorities and businessmen, where connections will 
be established between the different initiatives proposed by 
representatives of the sector individually or collectively, as 
well as the way in which it is possible to define a consensual 
action plan (Agreements), within the implemented instances.

5. Validate and implement.

Here we seek to scale the commitments acquired with terri-
torial planning instruments, such as development plans, land 
management plans, watershed management plans, compe-
titiveness plans, among others. The validation steps are struc-
tured from the environmental authority, articulating the interest 
groups with the private logic, and the validation steps are 
structured from the environmental authority, articulating the 
interest groups with the private logic.

private logic, and the validation steps with its stakeholders. In 
a sequential manner, the planning instruments of the territory 
will be identified, which should be taken into which should be 
taken into account for the recognition and weight of the sector 
recognition and weight of the sector, improving its voice and 
dialogue with public entities. Finally, the closing of regional 

gaps will be invited, and continuity in public-private dialogue 
and articulation processes. dialogue and public-private arti-
culation processes.

The idea of these methodological steps is to motivate relevant 
questions about stakeholder participation in policy formu-
lation, the capacities to be strengthened in the stakeholders 

directly or indirectly affected by air quality, in order to make 
them participants in the solutions and capable of adopting 
the technologies and knowledge required in the challenges 
ahead. See infography 2 (page 58).
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Photo 15: Visita técnica a ladrilleras. CAEM. 2019.
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5.1 Public-private articulation experience in 
air quality public policy of the National 
Environmental Authority.

According to the institutional 
sources consulted27, in April 2012 
Colombia joined the initiative 
of the Climate and Clean Air 
Coalition of the United Nations 
Environment Program (UNEP), 
in which member countries are 
committed to mitigate short-lived 
pollutants in their countries, help 
others to take similar actions and 
actively participate in the work of 
the Coalition.

The Ministry’s Direction of Sectorial and Urban Environmental 
Affairs has led the design of the National Air Quality Strategy 
(ENCA), the definition of public policies that allow the ful-
fillment of the goals in accordance with the Sustainable 
Development Goals and the different articulation spaces, 
among which the following stand out:

Regional dialogue spaces in meetings

The Regional Air Quality Roundtables are coordination spa-
ces for the articulation and planning of the actions of the 
entities involved in the implementation of the Air Pollution 
Prevention and Control Policy. These tables have been for-
med in the areas of influence of the regions of the country 
where the air pollution problem transcends the jurisdiction of 
an environmental authority and, due to its complexity, requi-
res the articulated intervention of several national, regional 
and local actors.

Photo 16: Sesión Mesa Nacional Ladrillera. CAEM. 2019.

Training Programs

In order to increase the capacities and technical knowle-
dge necessary for the implementation of the Air Pollution 
Prevention and Control Policy (PPCCA), by environmental 
authorities and territorial entities, the Ministry of Environment 
and Sustainable Development (MADS), through agreement 
157 of 2014 signed with ASOCARS, developed a training 
program proposal for the implementation of the PPCCA, 
which will allow, among others, to unify criteria and concepts, 
involve all institutional entities and develop knowledge and 
skills for the efficient performance of the functions assigned 
to these entities.ficiente de las funciones asignadas a estas 
entidades.

Sectorial meeting and dialogue spaces

These are spaces of articulation between government enti-
ties and productive sectors, which aim to promote econo-
mic development, optimizing processes and reducing the 
levels of air pollutant emissions. To this end, the Ministry of 
the Environment, through the Ministry’s Directorate of Sectoral 
and Urban Environmental Affairs, has formed roundtables 
related to pollutant emissions in the following sectors: clay 
product manufacturing industry (brick kilns); funeral services; 
and thermal treatment of waste - used tires. See image 16.

Among the achievements obtained by the Ministry of the 
Environment and Sustainable Development in the articulation 
process with brick companies, are the conversion of hundreds 
of artisanal kilns to more technified kilns, the consolidation of 
the Sectoral Roundtable, the definition of a technology guide 
for the brick sector and the knowledge of the sector’s needs 
to achieve compliance with environmental regulations.

Currently, 8 regional meetings have been formed, these are: 
Medellín-Region; Bogotá-Region; Barranquilla and its metro-
politan area; Santa Marta-Region; Cesar Mining Zone; Cali-
Region; Boyacá Industrial Corridor and Cartagena-Region. 
 
A regional meeting may include the following steps:

1. Identify the problems and impacts of the sectors involved.

2. Raise awareness of the responsible and affected entities.

3. Generate a public-private alliance to: “promote 
efforts, improve the situation found and/or collabora-
tive work on air quality” that includes the sector invol-
ved, the government, academia, and civil society.

4. Define a prioritization of actions: complementary studies 
required by the situations encountered; socialization of 
information to involve interested parties; action plans for 
the fulfillment of objectives, technical visits involving other 
regional environmental actors; new technical agree-
ments and alliances; acquisition of measurement equip-
ment, definition of commitments and roles of the parties 
in the analyses; among others.

5. Follow-up and evaluations; creation of monitoring sys-
tems and definition of new policies that guarantee 
resources and sustainability of actions.

27     Source: https://www.minambiente.gov.co/index.php/
asuntos-ambientales-sectorial-y-urbana/gestion-del-aire/
gestion-interinstitucional
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5.2 Experience of public-private articulation 
in air quality public policy of regional 
environmental authority

The problem is mainly generated 
by pollutant emissions generated 
by the artisanal activity of brick 
and lime production in 
the Sugamuxi Valley.

Experience of Corpoboyacá: “Eradication 
of sources of polluting emissions for 
the artisanal sectors of brick and lime 
production in the Sugamuxi Valley of the 
department of Boyacá”

The problem is mainly generated by pollutant emissions gene-
rated by the artisanal activity of brick and lime production 
in the Sugamuxi Valley. This photograph shows the height of 
pollutant mixing over the Sogamoso Valley, which generates 
thermal inversion phenomena on cold nights. 

When cold currents cross this valley, the mixing height drops 
to ground level, mainly at night.

Photo 17: Empresario Cundinamarca. CAEM. 2019.

CORPOBOYACA issued Resolution 618 of April 30, 2013, 
which refers to giving a peremptory time for the artisanal kilns 
located in the jurisdiction to comply with these 3 variables:

1. Brick kilns within zones allowed by 
the Land Use Plan.

2. Brick kilns that change fuel from coal to coke.
3. Brick kilns that build duct and chimney systems 

that allow gas dispersion in an adequate 
manner, guaranteeing compliance with the 
emission standard.

4. Brick kilns that implement 
technological reconversion.

The objective of the measure was to reduce the environmental 
pollution indexes of the Sugamuxi Valley in the Department of 
Boyacá, which are the result of emissions of gases and par-
ticulate matter into the atmosphere from the artisanal kilns of 
sleeping fire for the production of brick and lime, by purcha-
sing the pollution that they would generate in ten (10) years.

Steps for monitoring compliance with 
Resolution 618 of 2013

Verification in the use of the fuel

Frecuency of burning 
(environmental strategy for 
controlled burnings)

Updated of the regional 
inventory of brick kilns 

Technological project 
verification  process for the kiln 
conversion

Particulate Matter level 
reduction monitoring

The specific objectives were:

• Identify sources of contamination.
• Certify contamination.
• Demolish polluting sources.
• Recondition the land.
• Disbursement.
• Guide and follow up on the use of the 

investment.

What actions were developed by the 
Environmental Authority?

CORPOBOYACA environmental authority from the region  
proceeded to the demolition of 46 lime kilns in Nobsa and 
104 brick kilns in Sogamoso, starting the process of revege-
tation of areas where they were previously located.

Follow-up on compliance with Resolution 618 of 2013. The 
steps taken into account are shown in the figure below

Map 1: Sogamoso Valley, Boyacá- Colombia CAEM. 
2019. Source: CORPOBOYACA 2013.
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What were the results obtained?

Currently, the inventory of brick kilns in the municipality of 
Sogamoso went from 403 kilns in 2013 to 146 active ones.
|
In the municipality of Nobsa, the inventory of lime production 
kilns went from 175 in 2013 to 119 active kilns.

Air quality improved significantly. Total certified emissions: 
133,591 Ton CO2 Equivalent. The total emissions reduced 
are shown in photo  19.

Other measures adopted

It was implemented a air quality monitoring system

• Monitoring stations
• Resolution of accreditation under the NTC ISO IEC 

17025 air quality standard
• Operation of the stations under the international coope-

ration agreement with the Korean government
• Daily, monthly, quarterly, quarterly and semi-annual air 

quality monitoring reports

Photo 19: Before and after in emissions reduction. 
CAEM. 2019.

Photo 18: Before and after in emissions reduction. 
CAEM. 2019.

After After

Before Before

5.3 Business experience of a medium-sized 
company in kiln conversion: 
Emalco LTDA.

The Colombian pottery company EMALCO Ltda., located in 
the municipality of Sogamoso, Buenavista, (Boyacá), deve-
loped a successful case in the conversion of artisan kilns to 
continuous kilns. See photograph 21.

Emalco Ltda. has been in the market for 30 years, in its begin-
nings, as an artisan and family company. Since 2000, it 
began a progressive transformation with the use of techno-
logy and was legally constituted as a commercial company 
in 2007. Technological progress is shown in Figure 11.

In order to achieve these significant advances, Emalco deve-
loped the following steps:

1. In 2006, he set the purpose of generating a change 
in order to produce more innovative and sustainable 
clay-based products, and shared it with traditional potters 
who provided him with their services.

Photo 20: Brick Industry CAEM. 2019.

Photo 21: Emalco Industry. CAEM. 2019.
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2. From 2007 to 2008 her company was formalized, intro-
ducing improvements to the beehive-type kiln traditionally 
used, and she requested financial support from the Fondo 
Emprender.

3. In 2009, she received certified training from the National 
Learning Service (SENA) in recovery and agroforestry in 
mining areas and implemented new technologies with the 
commitment to care for the environment.

4. In 2010 begins the transformation of the beehive type fur-
naces to more technified ones.

5. In 2015, the demolition of all beehive-type furnaces is 
carried out and clean production is implemented in all 
production processes.

6. In 2016, the tunnel kiln is implemented and put into ope-
ration and acknowledges the support received by the 
United States Agency for International Development 
(USAID) and the Corporación Ambiental Empresarial 
(CAEM).  The company has also received two regional 
awards, the SUAMOX Award for business excellence in 
the Industry Category, and the GUAQUE DE ORO award 
for environmental protection for its efforts to mitigate car-
bon dioxide (CO2) emissions.

The results of Empresa Alfarera Colombiana - EMALCO, in 
terms of clean production and reduction of fuel consumption, 
can be seen in Table 13. Table 13. Results of the reconversion of furnaces by 

EMALCO Ltda. Source: EMALCO LTDA, 2017
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FIG. 11. TECHNOLOGICAL TRANSFORMATION PROCESS 
OF BRICK INDUSTRY EMALCO LTDA.

Aritsanal brick making 
process for the molding 

of the brick and artisanal 
brick kiln open fire in the 

year 2000

Mechanized molding of 
the bricks, burned in 

open fire. between the 
year 2000 -2004  

Making of brick type 
block, burned in dome 
kiln (year 2005- sept 8 

of 2016) 

Making of brick type 
block, burned in tunnel 

kiln.

Source: EMALCO 2017.

5.4 Associative experiences in the 
artisanal brick sector

Cooperative of brick makers of Pasto - 
COODLA – COODLAP28

This cooperative, located in the municipality of Pasto, integra-
ted 120 artisanal brick producers in 2015 and its purpose is 
the manufacture of refractory products. Not all participating 
producers belonged to the cooperative; a total of 152 parti-
cipated in the project. 

Considering that the energy conversion processes represent 
high costs for the companies, CAEM determined the need to 
identify the associative potential of the artisan companies, in 
order to access the technology in an associated manner to 
those who had greater associative potential.

The project, carried out in alliance with the Pasto Municipal 
Mayor’s Office, had the objective of promoting the energy 
conversion of the artisan companies present in a population 
where the social conditions of the families are deficient and 

28     Proyecto desarrollado por CAEM, para identificar impulsar la 
conversión energética y el potencial asociativo de los integrantes 
de la Cooperativa COODLAP, 2015.

This cooperative, located 
in the municipality of 
Pasto, integrated 120 
artisanal brick producers 
in 2015 and its purpose 
is the manufacture of 
refractory products 

Photo 22: Transferencia de conocimiento a México. CAEM. 2019.
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require the closing of gaps in training, access to services and 
leverage from the institutions for their leveling.  There was a 
conflict in the use of the land occupied by the brick kilns, given 
that it had been considered an area of urban expansion of 
the municipality of Pasto and recommended its relocation in 
the medium term.

The characteristics of the productive activity, linked to the social 
conditions of the low-income population, make the approach 
to the business analysis to be made from a productive inclusion 
approach, which involves the public and private actors present 
in the municipality, towards the definition of joint actions that 
allow the survival of the brick producers within the municipality 
in conditions of equity and sustainability. The initial perception 
of the producers participating in the activities carried out sug-
gests strengthening the following aspects: 

1. Definition of mechanisms for conflict resolution.
2. Strengthening the associative link within 

the organization.
3. Increase the number of associates. 
4. Motivate interest in working collectively. 
5. To close the social gaps that persist between 

producers and brick-making families.

Para hacer posible la conversión energética, se requiere:

1. Define a sales and marketing strategy.
2. Define a promotion and communication strategy.
3. Define the availability of physical space or lot to 

develop the productive activity.
4. Define the selling price of the product based on 

actual production costs.
5. Define a collection, storage, distribution and 

quality control center that articulates 
all brick producers

The investment of financial and non-financial resources to 
make possible the energy reconversion process of the brick 
kilns requires the following:

1. To have its own resources or borrowing for invest-
ment by productive nucleus. 

2. To have human resources for the management of 
administrative and financial documentation in the 
organization.

3. Promote the formalization and standardization 
of the production process from the beginning.

The first input was collected through a line survey, based on 
the following results:

• Ninety-five percent do not identify someone to asso-
ciate with and those that do, generally the candidate is a 
member of their family, which shows high levels of distrust 
for the association. Likewise, more than 80% justify the 
distrust in high levels of rivalry among producers.

• 50% belong to the COODLAP cooperative.
• 33% expect their children to continue with the brick-ma-

king activity.
• 99% express interest in converting their kilns and only 2% 

would be interested in doing so collectively.
• 38% would be willing to relocate their productive activity 

and 29% have implemented improvements to their kilns 
individually.

• Fifty percent are owners, 42% are tenants, and the rest 
are other local arrangements.

• 10% have a bank account
• 50% are interested in becoming formalized and recog-

nize the benefits of obtaining permits, being legal and 
complying with regulations.

• The average cost of production is $260 and the average 
cost of sale is $360, lower than those of the previous 
cores.

• 50% have credit experience, however, a low percen-
tage go to moneylenders29.

• 12% produce less than 8,000 units per solid brick bur-
ning. 45% produce less than 1,2000 units. 58% produce 
12,000 units and above. 15% produce brick type called 
“square” units.

In summary, it is identified that not all brick producers are in 

29     El gota a gota es un sistema irregular de crédito que no 
requiere garantías pero que encarece el interés de la deuda hasta 
el punto en que al tenedor de la deuda se le hace imposible pagar.

equal conditions, for this reason, and to identify the poten-
tial for associativity and its characterization, participatory 
workshops were held, where it was established that those 
who had similar problems required a differentiated and 
inclusive intervention. 

For this purpose, four productive nuclei and two differentiated 
intervention strategies were established. A pilot proposal was 
applied to those who were willing to start a gradual con-
version process, and those who were not interested would 
require additional accompaniment in productive accompa-
niment alternatives. See Figure 12.

Of the 152 existing producers, 69 do not accept the conver-
sion process (of which 16 have the potential for associativity) 
and 83 do accept it. This makes it possible to establish each 
productive nucleus with the following scope:

• 15 producers would be willing to undertake a transfor-
mation process in the short term.

• 19 would have the capacity to undertake a transforma-
tion process in the short and medium term.

FIG. 12. INTEREST IN RECONVERSION AND IDENTIFICATION 
OF PRODUCTIVE NUCLEI FOR ASSOCIATIVE POTENTIAL

Source: CAEM, 2015.

• 18 brick producers would be able to undertake a trans-
formation process in the medium and long term.

• 15 require more support to undertake a transformation 
process in the medium and long term.

• 16 brick producers who express their interest in con-
version and in a possible relocation of their productive 
activity, who are not part of any productive nucleus, and 
who could potentially form a new productive nucleus.

• 69 of them do not have the capacity to undertake a 
transformation process. Of these, 13 belong to the brick-
makers’ cooperative COODLAP.

With this differentiation, a process of identification of the 
characteristics of the handicraft enterprises according to 
categories is begun, evaluating from 1 to 5, with 1 being the 
absence of the category according to the variables analyzed 
and 5 the presence of the category according to the varia-
bles analyzed. See Tables 14 and 15.

The results of the exploration by production nucleus of the 
brick companies are shown in Table 15.

Total productores ladrilleros

No: 69 Si: 16
(Potencial) Si: 83

Núcleo 4:
15

Núcleo 2: 
19

Núcleo 3:
18

Núcleo 1: 
15

No asociados 
Coodlap:

72

Asociados 
Coodlap:

13

152
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Associative 
competences 

Experiencia en el 
sector ladrillero

Technological 
Conversion

Formalization

Environmental 
standardization

Commercialization
and marketing

Associative competences 

Experience in the brick sector

Technological Conversion 

Formalization 

Environmental standardization

Commercialization and marketing

Average

It is important to know how to read and write, have completed primary school,be a member of a 
cooperative, attend meetings at the cooperative and recognize the rivalry between entrepeneurs 
of the sector.

More than three years of experience in the sector, interest in having their children continue to develop the brick 
making activity.

Interest in converting the kilns to a technological and business level. Desire to convert collectively, have 
identified a technology to which they would like to convert, willing to relocate; have implemented or are 
willing to implement improvements in the brick kilns.

The owner or the one who  leases; has a bank account; more than three years of operation of the production 
have interested in becoming formalized and in complying with regulations keeping accounting books.

Recognize that the brick-making activity has an impact on the environment, recognize that the activity has 
an impact on their own and their workers’ health.

Clearly identifies its clients; has a defined market strategy; considers that the price of the product is
has more than two suppliers; clearly identifies production costs Knows the average sales of its products.

5

5

4

3

2

2

3.5

4

5

3

2

2

2

3.0

4

5

3

3

2

2

3.1

3

5

4

3

2

2

3.1

DESCRIPTION

Group 1 Group 3Group 2 Group 4

CATEGORIES    

VARIABLES

Table 14: Description of categories used to measure the associative potential of craft enterprises. Source: CAEM, 2015

Table 15. Results of the valuation of productive nuclei, according to the variables analyzed. Source: CAEM, 2015

As a result of these analyses, an inclusive intervention route was 
defined (see Table16), for artisanal enterprises with the inter-
vention of entities present in the municipality, which was presen-
ted to the municipal authorities so that it could be implemented.

This intervention route consisted of identifying lines of action 
that, from the institutional, population and/or private sector 
spheres, allow generating a positive transformation in people, 
families and the brick-making activity of the Jongovito village, 
as described in previous pages, under mitigation and environ-
mental protection measures, considering the available resour-
ces. These lines of action arise from some of the challenges 
identified, as follows:

• Innovation: in product, processes, business model 
and marketing.

• Associativity and organization: four production 
nuclei that need to be strengthened and a cooperative 
that needs to adapt to the new reality.

• Social aspects: a lot of support is needed for 
the family nucleus, improvement in schooling levels, 
improvement in the quality of life of the families, high 
presence of older adults, and low perspective of 
generational change.

• Product marketing: no commercial strategy, no 
access to new markets, there is an open market in 
public works. It is necessary to identify potential clients, 
production plan, production volume, etc.

• Environmental, economic and urban 
sustainability: high pressure due to regularization 
plans in the Jongovito area and the need for new 
technologies applicable to deforestation, high CO2 
emissions and extractive activity.

• Land use: not compatible with extractive or industrial 
activities. Regularization plans for productive activity 
are required.

• Formalization: labor and business formalization, 
as well as standardization of environmental 
compliance. The cost of formalization increases the 
production and operating costs of the companies. 
Alternatives are required.

• Implementation costs: of the new business model 
and technology-based tools.

Thus, the route presented in this document was adopted and 
its implementation and follow-up was left to the consideration 
of the municipal authority. 
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Productive inclusion of artisanal 
entrepreneurs.

• Raise awareness among producers about 
the need to comply with labor standards 
(hiring, removal of children from work, 
personal protection equipment, health 
care affiliation, etc.).

• Commit the institutions that support the 
processes of training, certification and 
development of personal and transversal 
competencies in the municipality to 
implement a comprehensive training 
program aimed at closing gaps in 
training (training high school graduates 
in a short period of time); certification of 
labor competencies (accounting, business 
administration, occupational health and 
industrial safety, among others).

• •  Implement mechanisms for conflict 
resolution and conciliation, which 
has hindered the progress of the 
various forms of organization. An 
accompaniment program is needed for 
conflict mediation, creating instances or 
committees within the productive nuclei 
and their associations, which will allow 
them to advance in collective decision 
making more easily.

• • Empowering producers to assume 
an entrepreneurial role in the exercise 
of their activities, through a training 
program based on role-playing with the 
new scenarios they face. Example: the 
producer as a negotiator; the producer 
as a manager before government 
institutions; the producer as a financing 
manager before banks, among others.

Protection and social inclusion of brick 
kiln families

• JAC, ASOJUNTAS, leaders of the 
population, so that new leadership 
can emerge and existing ones can be 
improved.

Business inclusion and inclusive 
formalization of brick kilns 

• Design a business plan that includes the 
energy conversion model and the costs of 
formalization of the brick-making activity 
with a horizon of at least five (5) years; 
prior agreement on the assumptions of 
administration, operation and maintenance, 
as well as compliance with the regulatory 
obligations of the brick-making activity.  

• Concertain solutions for access to raw 
materials and fuel, either through the 
productive nuclei. For example, a viable 
area of land or lot for clay mining, with 
mining title processing; inside or outside the 
municipality.

• Promote alliances from the productive 
cores identified between artisanal brick 
makers and public and private entities; for 
the purchase of bricks by operators of the 
entity. This action could be regulated within 
the municipal administration in the different 
construction works.

• Improve the commercial management of 
brick kilns through a plan for productive 
linkages and inclusive markets.

• Create a financing fund for the innovation 
and development of the brick-making 
activity  iin the municipality, based on 
cooperative sources of financing..

• Create an inter-institutional meeting group 
to follow up on the productive inclusion of 
brick makers.

• Promote measures for the progressive 
and inclusive formalization of the brick-
making activity, with the support of trade 
associations or chambers of commerce.

• Implement the associative model that 
promotes autonomy in administrative and 
financial management.

INCLUSIVE INTERVENTION 
ROUTE WITH THE BRICK-
MAKING FAMILY:

INCLUSIVE 
INTERVENTION ROUTE 
WITH THE COMPANY:

INCLUSIVE INTERVENTION 
ROUTE WITH THE 
PRODUCER:

Table 16. Inclusive intervention route for artisanal enterprises.
Source: CAEM, 2015.

5.5 Associative experiences of the 
medium and large brick sector

Experience from the region of Zulia, 
in North of Santander, Colombia Clay 
Producers Association - ARZUL -
The municipality of El Zulia, located in the department of 
Norte de Santander on the border with Venezuela, accounts 
for 17% of Norte de Santander’s brick kilns, making it the 
second largest brick-producing municipality. The first place 
is occupied by Villa del Rosario with a 22% share30. It was 
created in 2016, as an alternative to expand the market and 
formalize the trade of the operators, with eleven companies 
that hoped to also improve in the formalization and training 
of personnel, due to the fact that 71% of the population wor-
king in the clay factories are unskilled operators

In the study prepared by ARZUL, it is also mentioned that 70% 
of the population working in this area earns between 1 and 
2 minimum wages, and 30% receive less than one minimum 
wage, ($737,717) in 2017.

The municipality of El Zulia, 
located in the department 
of Norte de Santander on 
the border with Venezuela, 
accounts for 17% of Norte de 
Santander’s brick kilns, making 
it the second largest brick-
producing municipality. 

30     Source: https://www.laopinion.com.co/economia/
asociacion-de-arcilleros-en-busca-de-competitividad

Photo 23: Workshop PANLAC - Mexico. CAEM. 2017.



PART C. CHAPTER 5
EXPERIENCES IN THE ARTICULATION OF NATIONAL PUBLIC POLICIES

CORPORACIÓN AMBIENTAL EMPRESARIAL 
– CAEM –

79

GUIDE FOR THE ARTICULATION OF THE PRIVATE SECTOR
IN AIR QUALITY POLICY

CLIMATE & CLEAN AIR COALITION
-CCAC-

78

The experience developed by the PRODES - GIZ program 
and CAEM in 2016 (See Photograph 9), sought to streng-
then brick companies belonging to the ARZUL association. 
To this end, a diagnosis and competitiveness plan were 
identified, based on a strategic mapping of actors, wor-
kshops with company representatives and the definition of 
allied management strategies. Since 2013, the companies 
located in the municipality of El Zulia have been making 
efforts that lead to an associative process towards the crea-
tion of the brick sector cluster.

In the municipality of El Zulia, there is a concentration 
of clay activity, with at least 25 companies, 11 of which 
(ARZUL), were selected in order to boost the potential of 
the sector, adding their results to the efforts already being 
made by entities such as the Chamber of Commerce of 
Cúcuta, the University Francisco de Paula Santander and 
others, in search of the consolidation of the ceramic cluster 

of Norte de Santander. This situation has surely changed 
in 2020 as a consequence of the impact of Covid-19; 
however, the experience developed is presented as a 
methodological reference to be taken into account in this 
type of associative processes.

This municipality has an area of 48,979 hectares, equivalent 
to 0.22% of the total area of the department and currently 
has 26 villages. It has a Mining and Industrial Area (AMI) of 
approximately 127.07 hectares. 

The quality of clay and the geostrategic location of this area, 
given that it is an obligatory passage to communicate El Zulia 
with Cúcuta, and Cúcuta with different destinations, can be 
considered factors that contribute to the competitiveness of 
this industry in the region. The actors present in the territory 
were organized by type of relationship, plotted in conti-
nuous or broken lines according to their level of relationship 
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Arcillas de Colombia EYM

Diseños Cerámicos

Ecobemen

Zuligres

Arcillas Castilla

Beraca

Solor barro

Arcillas la Alejandra

San Simón

Tejar Santa Maria

Merkagres

Tabla 17. Localización de las empresas en el municipio El 
Zulia, Norte de Santander.

El Zulia - Alejandra

El Zulia - Villalobillos

El Zulia

El Zulia

El Zulia

El Zulia

El Zulia

El Zulia - Alejandra

El Zulia

El Zulia

El Zulia

SectorNombre 
establecimientos

Código

Map 2: Localización de las empresas en el municipio 
El Zulia, Norte de Santander.

or accessibility, from the ARZUL association as the center, as 
shown in Figure 24. Where there was no line, a relationship 
had not been initiated, although the entity does have a pre-
sence in the territory.

Although the advantages are clearly identified, it is with the 
diagnosis carried out that it is possible to identify the business 
categories and define the strategic axes that will allow the 
ARZUL Association to establish a common commitment. These 
categories were established as Type A, B and C in a color 
code, with A being the highest entrepreneurial level, followed 
by B and C with the lowest level, as shown in Table 17.

31     Fuente: https://www.laopinion.com.co/economia/
asociacion-de-arcilleros-en-busca-de-competitividad

The intention of defining 
acompetitiveness plan,is due to the 
need for it to bethat this plan be 
agreedwith regional stakeholders, 
in order toin order to incorporate 
them into theregional and 
municipal planningand municipal 
planning instruments. 

Photo 24: Presentación Expo EMHA - Cúcuta. 
CAEM. 2019.

Photo 25: Mision empresarial GIZ. 
CAEM. 2019.
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COMPETITIVENESS 
AXES

REQUIREMENTS
OR NEEDS

BUSINESS 
CATEGORIES

TO: 3 COMPANIES

TO: 4 COMPANIES

TO: 4 COMPANIES

Physical and road 
infrastructure

Productive transformation, 
innovation and technological 
development

Technical assistance

Commercialization

Physical and road 
infrastructure

Productive transformation, 
innovation and technological 
development

Technical assistance

Commercialization

Physical and road 
infrastructure

Productive transformation, 
innovation and technological 
development

Technical assistance

Commercialization

Improve roads in the Ladrillero Sector. Adapt or acquire 
productive spaces. Construction of roofs and infrastructure.

Acquire or have access to more modern machinery and 
equipment. Make joint purchases of inputs. Implement cleaner 
environmental processes.

Qualify work teams. Accompany entrepreneurs in 
management and business management. Formalization and 
business innovation. Accounting and financial advice. Advice 
on personnel selection and human resources management.

Manage a commercialization center.

Improve roads in the Ladrillero Sector. Adapt or acquire 
productive spaces. Construction of roofs and infrastructure.

Access to more modern machinery and equipment. Improve 
kilns and production capacity.

Advice on the use of modern technology and business 
alternatives and innovation and improvement of clay products.

Manage a marketing center and expand market knowledge.

Adapting or acquiring a place to carry out the transformation. 
Improvement of storage yards, roofs or arbors.

Expand the productive capacity of the kilns. Make alliances 
with the public sector to strengthen the activity and manage 
financing mechanisms.

Qualify workers and promote innovation.
Accompany in the search for strategic allies or partners, 
projection of national and international markets.

Table 18. Business categories linked to the ARZUL Association

OBJECTIVESCRITICAL ISSUESGROUP

1

2

3

Strengthening supplier network

Associativity and cluster

Incentivizing demand

Road infrastructure

Innovation

Technological conversion

Environmental standards

Road infraestructure 

Innovation

Asociativity 

Guaranteed access to raw 
materials

Strengthen supplier network

Incentivize demand

Road infrastructure

Establish minimum quality parameters

Strengthen the name ARZUl

Look for alternatives to reach the final customer

Improve access to brick kilns

Application of good operating practices through partnerships to investigate 
new market needs.

Manage resources and advice in the process of technological reconversion.

Develop a direct line of work with the environmental authority.

Manage the construction project of the access road to the area.

Develop innovation processes that generate development in the sector. 

Strengthen the arzul association

The sector must standardize and optimize access to quality raw materials for all 
companies

Guarantee quality and safety in the supply of inputs.

The sector should make alliances with the construction industry and promote the 
internationalization of products.

The sector should be included in public policies favorable to the sector and in the 
political advocacy and advocacy related to road infrastructure.

Table 19. Ruta Crítica para la implementación del plan de competitividad. Fuente: CAEM, 2016.
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6
Results of the 

experience of the 
Corporación Ambiental 
Empresarial - CAEM - 

with the 
brick-making sector.

CHAPTER

Photo 26: Brick Industry. CAEM. 2019.

The main results obtained in the intervention during the whole 
process of accompaniment to brick companies are presen-
ted below:

Identification of the stakeholder map and 
elaboration of an intervention road map.
The actors identified as being closest to the structure of the 
brick sector in Colombia were:

International cooperation entities

• Climate and Clean Air Coalition
• Swiss Contact
• Swiss Cooperation
• GIZ
• UNDP
• IDB-MIF
• OPEN
• USAID
• GEF

National, regional and local government entities

• Ministry of Environment and Sustainable Development
• National Mining Agency
• Governor’s Offices 
• Mayors’ offices - planning offices
• Mining-environmental authorities
• Municipal housing institutes
• National Environmental Licensing Authority (ANLA)

Guilds and associations of the brick sector in 
Colombia

• Bogota Chamber of Commerce
• Colombian Chamber of Construction (CAMACOL)
• ANDI
• ACOPI
• Chamber of Sustainable Construction (CCS)
• National Brick Sector Roundtable 
• Regional Chambers of Commerce
• Confecámaras

Actors that make up the brick value chain

• Suppliers of inputs, goods and services
• Brick producers
• Intermediaries
• Final consumer 
• Competitors

Public and private academia

• Innovation laboratories
• Product development laboratories
• Universities and research centers

Financing entities 

• Bancoldex 
• Innpulsa
• Banking entities
• Organizations promoting the brick sector, incentives and 

access to financing.

Specialized consulting firms

• Commercial companies that provide business solutions 
and development of products and services.

Technology and innovation developers

• Commercial companies that provide design and imple-
mentation of state-of-the-art technology.

• International cooperation agencies that promote climate 
change mitigation.
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CAEM'S RESULTS IN THE 
BRICK SECTOR

INTERVENTION MODEL NATIONAL BRICK KILN ASSOCIATION

PUBLIC POLICY

Scenarios for 
dialogue and 
articualtion with 
public policy actors

Positioning of the 
incidence actors 
and entrepeneurs

Identification of 
new sectorial 
oportunities and 
challenges 

Working spaces with 
public polic actors

In the framework of the National 
Determined Contributions of the 
country NDC, it was established 
a mitigation measure for the kiln 

conversion with a potential 
mitigation reduction of 0.19 

Mton CO2eq for the year 2030 
and  40% of black carbon 

according to the baseline in the 
year 2014

Methodological guideline for 
the articulation and 
management of public policy 
actors

Identification of the 
sectorial best practices

Support in the articulation of 
sectorial information national 
and international

Articulation with the sector and 
identification of energy efficiency 
measures

Academy meetings and 
investigation groups for the 
generation of information.

Co-authorship in the elaboration 
of the Best Available Technique 
Portfolio for the brick sector with 
the Ministry of Environment

Generation of articulation plans 
and close regional gaps 
between institutional actors and 
entrepeneurial sector 

Barriers and gaps 
identification for the  
governance in air quality

Movilization and 
articulation of new actors

Positioning of the results 
obtained vy the entrepeneurs 
and associations

CAEM served as a technical 
secretary for the brik 
national association

Accompanying the brick 
sector in the presentation of 
technical and regulatory
technical and regulatory 
reform proposals

Socialization of National 
Council on Economic and Social 
Policy for the improvement of air 
quality 3943 of 2018

Establishment of a roadmap for 
the sectorial work and the 
implementation of prevention, 
reduction and control of air 
pollutants

Generation of a working 
strategy that consolidated 
the emission information of 
the sector

First measures 
and validations 
of energy 
efficiency in the 
brick sector at the 
national level.

Measurements

2013
First phase

2014-2015
Second phase

2016-2018
Third phase

2018-2021
Fourth phase

Emission factors obtained for 
different kiln type, artisanal, batch 

and continuous

Departments

Monitoring hours

Departments

National brick kiln inventory

Promotion and transfer of 
the model and work route of 

the brick sector
of the brick sector at 

national and international 
level to countries in Asia 

(India, Nepal, Bangladesh, 
Pakistan). 

Portfolio of benefits and 
co-benefits with analysis 

emphasis on public health 
and air quality improvement.

Mitigation portfolio for 
the reduction and 
mitigation of black 

carbon in the brick sector 

Development of a 
communication and positioning 

strategy 

Acknowledgement to the 
brick kiln iniative 

implemented in Colombia 
and that aims to the SDG. 

First black carbon 
measurements in the brick 

sector with the install capacity 
of the country

Transfer of knowledge and black 
carbon measurement campaigns with 

the ratnoze2 portable system in 
different regions in the country

Validation and 
implementation of the 
black carbon protocol

Peru: Knowledge transfer of 
measurement protocols for the 
capture of particulate matter 
and PM2.5 at fixed sources.

Entrepeneurial missión to 
South Africa to knew brick kiln 
technologies and best 
operating practices

Participation in the PAN LAC in 
mexico about brick kiln clean 
production

Identification of the 
public policy context of 
incidence for the brick 

sector

Analysis of the national 
context

Identification of barriers 
and gaps for regulations in 

the brick sector

Establishment of an 
investigation , innovation 

and development , 
commitee for the black 
carbon measurement 

protocol at national level

PAN LAC – Colombia 
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a mitigation measure for the kiln 

conversion with a potential 
mitigation reduction of 0.19 
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First black carbon 
measurements in the brick 

sector with the install capacity 
of the country

Transfer of knowledge and black 
carbon measurement campaigns with 

the ratnoze2 portable system in 
different regions in the country

Validation and 
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black carbon protocol

Peru: Knowledge transfer of 
measurement protocols for the 
capture of particulate matter 
and PM2.5 at fixed sources.

Entrepeneurial missión to 
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operating practices
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7
Conclusions and general 
recommendations for the 

implementation of the guide for 
the articulation of the productive 

sector in the air quality policy with 
a focus on sustainability

CHAPTER

Photo 27: Building. Alexander Tsang.

This Guide for the articulation of the productive sector in the 
air quality policy with a sustainability approach seeks to 
be a reference tool that proposes to public policy makers, 
business sectors and citizens in general, ways to address 
the complexity in the political, technical and economic 
feasibility of environmental public policies; capitalizing on 
the learning acquired by CAEM in its experience with the 
brick sector, which has resulted in the formation of a secto-
ral intervention model, and other lessons learned throughout 
this document.

The intervention model proposed by CAEM recognizes that 
there are different levels of business intervention (artisanal, 
micro, small, medium and large companies), which do not 
find effective responses due to the lack of institutional coor-
dination at the municipal, departmental, regional and natio-
nal levels. In air quality policies, the complexity increases 
when variables of analysis such as urban, rural and metro-
politan intervene.

In addition to the lack of coordination, there is an imbalance 
of power between the different levels of government that 
makes it even more difficult for the private sector to implement 
public policies.

The Public Policy on Air Quality incorporates compliance 
with the measurement parameters in favor of the collective 
benefit and general welfare, in response to the needs of the 
communities. It is proposed that both the productive sector 
and public institutions must come together to build agree-
ments and allocate effective resources so that they can be 
applied in response to these needs, which almost always 
result in technology, technical assistance and formalization of 
productive processes. 

The guide shows that this is impossible without two fundamen-
tal commitments: improving the governance of public policy 
based on dialogue with stakeholders in the territories, and the 
transformation of productive processes into measurable, con-
trollable and competitive processes. The turning point comes 
at the moment of establishing the economic burdens of these 
measures. For this purpose, Colombia already has instances 
such as the regional air quality roundtables and the sectoral 
roundtables as instances of public-private articulation; howe-
ver, the sources of financing are not very clear. The latter are 
still a challenge in almost all productive sectors, even more so 
with the impact of the pandemic. 

The proposal to improve governance in public policies is 
based on a public innovation approach. 1) A participatory 
and open institutional governance model that improves ins-
titutional coordination, articulates public resources and their 
goals, and encourages capacity building in both regulatory 
entities and regulated entities. 2) Availability of resources and 
timely response in terms of supply of the necessary inputs to 
implement technologies and technical assistance required in 
surveillance, monitoring and follow-up systems, as well as 
in the necessary improvements to productive processes. 3) 
Definition of differentiated implementation routes according 
to business categories and levels of governance established 
in the territory.

32     Orellana, A. (2007). La gobernabilidad metropolitana: 
nuevos escenarios para el desarrollo urbano y territorial del 
área metropolitana de Santiago. En C. De Mattos & R. Hidalgo 
(Eds.), Santiago de Chile: movilidad espacial y reconfiguración 
metropolitana (pp. 189-206). Santiago: GEOlibros 8, Instituto de 
Estudios Urbanos y Territoriales, Pontificia Universidad Católica 
de Chile.

This guide for the articulation 
of the productive sector in the 
air quality policy with a focus 
on sustainability,seeks to be a 
reference tool that proposes 
to policy makers, business 
sectors and citizens in general, 
ways to address the complexity 
of the political, technical 
and economic feasibility of 
environmental public policies.
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The brick sector in Colombia is governed by rules of the 
game defined in public policies and by agreements signed 
at the international level. But it is also governed by a tradition 
of territorial and sectoral planning that obliges governments 
to define spaces for citizen and sectoral participation with 
the different productive sectors. The specific regulatory fra-
mework for air quality dates back to 1982, but is strengthe-
ned with the 1991 Constitution, and has been strengthened 
since 2017, with the definition of measurement parameters in 
the control of emissions.

The above suggests that although in each country public 
policy occurs differently, it is necessary to promote the imple-
mentation of certain basic rules of the game for the opera-
tion of the productive sectors related to the reduction of the 
negative impact on the surrounding populations, the imple-
mentation of policies to protect workers and collaborators 
of the companies, the reduction of the levels of informality, 
the improvement of productive processes towards sustaina-
ble circular processes and the public-private articulation with 
authorities in charge of regulation in each country.

Thus, Colombia has a National Planning System led by a 
technical entity such as the National Planning Department 
(DNP), which, within the framework of the National Council 
on Economic and Social Policy (CONPES), issues CONPES 
documents containing public policy guidelines for each topic 
of interest, and is operationalized according to defined bud-
gets and institutional coordination mechanisms. 

There is also a National Environmental System (SINA) led by 
the Ministry of the Environment; a National Competitiveness, 
Science, Technology and Innovation System; and a National 
Health System, among others. Each one of them articulates 
the corresponding institutional framework with representation 
instances at the public, private and citizen levels. These ins-
titutional platforms and the rules of the game established in 
the sectoral policies have facilitated progress with the brick 
sector. This does not mean that if we do not have them we 
cannot make progress in the various productive sectors, but it 
is necessary to define an institutional agenda for public inno-
vation, which seeks to strengthen the institutional framework, 
while promoting the organization and voice of the productive 
sectors of interest.

It is also noted that these achievements will not be reached 
unilaterally and that the forms of implementation count. In 
other words, it is recommended that environmental authori-
ties participate in a more active and differentiated manner, 
with a territorial approach, in the definition and application of 
norms to the productive sector, recognizing their needs and 
supporting the improvement processes with effective techni-
cal assistance. 

Likewise, it is recommended that companies and associa-
tions assume their responsibility with the environment, as well 
as with the populations with which they form a community, 
implementing effective practices to protect the health of the 
population. Being part of the territory, it is essential to make 
evident the findings of emissions that companies may be 
generating, not only to avoid penalties and reduce costs, but 
also to seek a permanent balance of coexistence with the 
population and the environment. This is achieved by knowing 
the institutional framework, characterizing the business envi-
ronments, and defining agreements in participatory forums to 
address sectoral solutions. 

It is clear that the construction of public-private agree-
ments is mediated by levels of corruption and highly com-
plex practices that are not evident. However, although the 
guide does not pretend to address this complexity, it does 
consider that not all sectors are represented in these under-
the-table agreements and not all companies and sectors 
benefit from them. 

It is clear that micro, small and medium-sized enterprises 
in Colombia and in the world account for more than 90%. 
Therefore, it is important to recognize that many of these 
companies, sectors and associations are outside the major 
agreements because their needs are different and have not 
been identified. At the same time, the institutional framework 
does not have the cohesion and coordination to facilitate the 
exchange of information to respond to their needs. The guide, 
as an instrument of cohesion and gap closure, can contribute 
to this aspect.

The sectoral intervention model started with the artisanal brick 
kilns and established an inter-institutional agenda to develop 
actions in favor of this artisanal activity. Thus, in an integral 

manner, CAEM defined strategies for the transformation of 
the brick sector from the competence of each one of them, 
fulfilling the role of agency of the sector’s needs from a sus-
tainability approach. This agency is required and is present 
in all productive sectors due to the high levels of informality 
that exist, generating unfair competition with formal compa-
nies. This guide seeks to take into account the experience 
of CAEM, developed with the COODLAP cooperative, the 
steps and strategies differentiated with actors identified in 
their context.

In the case of medium and large enterprises, they should leve-
rage with entities that promote their strengthening, such as 
Chambers of Commerce, national unions, and universities or 
research centers, as well as national or international NGOs, 
to define their productive bets and sectoral agendas with 
public entities. It is recommended to review the experience of 
defining the diagnosis and competitiveness plan of the clay 
sector in the municipality of El Zulia, and ARZUL, of the com-
pany EMALCO LTDA, as well as steps 4 and 5 of the guide.
The Ministry of the Environment and Sustainable 
Development, as the leader of public policy, is called upon 
to close the existing coordination gap with the actors of the 
National Environmental System. This leadership was decisive 
in the progress made with the brick sector, together with the 
Corporación Ambiental Empresarial -CAEM. Of special rele-
vance is the role of the Regional Autonomous Corporations, 
in their active participation in the design, execution, survei-
llance and territorialized or decentralized control of public 
policies, generating capacities and resources for the offer of 
technical assistance and trade union accompaniment in the 
fulfillment of these policies.

The formulation of the public policy on air quality requires 
broadening the spaces for participation, allowing its birth 
to occur also from the citizens’ demands through their living 
forces (unions, social organizations, academia) or from the 
needs detected by the policy makers or Ministries, autono-
mous corporations in articulation with a network of executors 
and interest groups in the territory that guarantee its gover-
nance and permanence.

As stated by DNP, EU33 and Transparency for Colombia 
(2011), “Every public policy implies a subject vested with 
constitutional and legal authority, ....... and a specific content 
of the policy that includes a diagnosis, objectives and spe-
cific instruments, including standards, provision of services, 
formulation of plans, projects and budgets”. 

According to the above, the territorial policy for the impro-
vement of air quality is an intervention of the territorial autho-
rities (not only the environmental authorities), aimed at pre-
venting and controlling the air quality problem faced by the 
territory (region, department or municipality) at a given time. 
This policy is embodied in instruments such as the National 
Air Quality Strategy led by the Ministry of Environment and 
Sustainable Development (MADS), which, in turn, is trans-
lated into programs, projects and budgetary resources, 
following the cycle of public policies.

We hope that this document will be useful for the definition 
of public policies that are more connected to the reality of 
the productive sectors of your countries and your companies.

33     Lineamientos y recomendaciones para elaborar Políticas 
Territoriales de lucha contra la corrupción. DNP, Unión Europea y 
Transparencia por Colombia. 2011.
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Find more information in:
Análisis comparativo de escenarios en la producción de ladrillos en salud publica al pasar de 
hornos artesanales por tecnologías de uso continuo.

www.caem.org.co/wp-content/uploads/2021/01/2_tecnologias_artesanales_a_continuas.pdf?x42968

Comparative public health scenarios of brick production from using artisanal kiln technologies, 
and from using continuous brick kiln technologies.

www.caem.org.co/wp-content/uploads/2021/01/3_artisanal_kiln_types_to_continuous.pdf?x42968

Documento que consolida el proceso de validación y generación de escenarios de mitigación.
www.caem.org.co/wp-content/uploads/2021/01/8_validacion_y_generacion_de_escenarios.pdf?x42968

A document that consolidates the process of validation and generation of mitigation scenarios.
www.caem.org.co/wp-content/uploads/2021/01/6_mitigation_scenarios.pdf?x42968  

Análisis multicriterio y evaluación de los beneficios / co-beneficios asociados a la reducción de 
carbono negro.

www.caem.org.co/wp-content/uploads/2021/01/11_reduccion_de_carbono_negro.pdf?x42968

Economic evaluation of the benefits associated with the reduction of black carbon
www.caem.org.co/wp-content/uploads/2021/01/9_benefit_of_the_BC_reduction.pdf?x42968

CCAC and CAEM project for mitigating brick sector pollution receives Sustainable Develop-
ment Goals Award

ccacoalition.org/en/news/ccac-and-caem-project-mitigating-brick-sector-pollution-receives-sustainable-development-goals   

(ACERCA DEL ALIADO)

Resource Library
www.ccacoalition.org/en/resource-library?f%5B0%5D=node%253Afield_initiative%253Afield_init_shortname%3ABricks Photo 28: Bricks. Alejandro Barba.

http://www.caem.org.co/wp-content/uploads/2021/01/2_tecnologias_artesanales_a_continuas.pdf?x42968
http://www.caem.org.co/wp-content/uploads/2021/01/3_artisanal_kiln_types_to_continuous.pdf?x42968
http://www.caem.org.co/wp-content/uploads/2021/01/8_validacion_y_generacion_de_escenarios.pdf?x42968
http://www.caem.org.co/wp-content/uploads/2021/01/6_mitigation_scenarios.pdf?x42968  
http://www.caem.org.co/wp-content/uploads/2021/01/11_reduccion_de_carbono_negro.pdf?x42968
http://www.caem.org.co/wp-content/uploads/2021/01/9_benefit_of_the_BC_reduction.pdf?x42968
http://ccacoalition.org/en/news/ccac-and-caem-project-mitigating-brick-sector-pollution-receives-sustainable-development-goals   
http://www.ccacoalition.org/en/resource-library?f%5B0%5D=node%253Afield_initiative%253Afield_init_shortname%3ABricks
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