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EXECUTIVE SUMMARY

This document provides a guide for conducting behaviorally in-
formed interventions to reduce businesses’ carbon footprint. It 
draws insights from a pilot study within Colombia’s textile indus-
try and Peru’s plastic industry. The study addresses the critical 
need for businesses to adapt to the challenges posed by climate 
change and transition risks, such as the European Union’s Car-
bon Border Adjustment Mechanism (CBAM), which requires sig-
nificant adaptations from companies in Latin America and the 
Caribbean to stay competitive. A key component of this study 
was developing and testing the “Green Tool,” designed to assist 
companies in adopting eco-efficiency indicators (EEIs), which can 
be used as an input to calculating and reducing companies’ car-
bon footprint.

Central to the intervention’s success was a preliminary diagno-
sis stage that pinpointed specific behavioral barriers hindering 
the reduction of carbon footprints, including present bias and 
prevailing social norms. By combining a behaviorally informed 
communications strategy with mentorship, the intervention en-
hanced the adoption of EEIs among the businesses in the treat-
ment group compared to those in the control group. This pilot 
study highlights the essential role of targeted interventions, 
mentorship, and the strategic application of behavioral tools 
in encouraging sustainable practices within the business sec-
tor. Furthermore, this guide demonstrates the effectiveness of 
behavioral interventions in supporting businesses to transition 
towards lower carbon footprints, showcasing a path forward in 
the global effort to combat climate change.
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1. INTRODUCTION 

Extreme weather and climate change impacts, globally significant, are directly affecting Latin 
America and the Caribbean (LAC). Effects include glacial retreats, rising sea levels, and an 
increased frequency of extreme weather events, all posing threats to regional ecosystems 
and populations (WMO, 2022). Alongside these physical risks, transition risks—associated with 

moving toward a low-carbon economy—include changes in policy, market prices, and technological 
innovations (Ramírez et al., 2020). This situation is leading to a shift in market dynamics, necessitating 
that firms adapt their behavior in light of policy and legal risks, contingent upon government regulations, 
and market and reputation risks, which hinge on investor and consumer preferences for environmental 
sustainability. For example, demand is growing in Europe for sustainable practices, clean technologies, and 
eco-friendly solutions in consumer products. 

The Carbon Border Adjustment Mechanism (CBAM), which has been adopted by the European Union 
(EU), is one of the policies that poses a transition risk for companies in LAC. It imposes taxes on imports 
according to their carbon footprint.1 In practice, the CBAM will force the affected sectors to (1) estimate 
the carbon footprint of their product and either (2) pay a fine if the product is associated with more car-
bon emissions than an equivalent product made in Europe or (3) modify its production to reduce the level 
of emissions. This will translate into an increase in the production cost of LAC products for EU exports, 
with potential employment and welfare consequences.2 This project aims to anticipate the changes by the 
CBAM and help companies adapt their behavior to minimize this transition risk.

We developed the Green Tool (Eco-Herramienta in Spanish) to guide companies in creating and moni-
toring eco-efficiency indicators (hereafter EEI). Eco-efficiency refers to the production of more goods and 
services while using fewer resources and generating less waste and pollution. It is often measured through 
indicators that assess the product or service value ratio to environmental impact, focusing on factors such 
as energy, materials, or water consumption and greenhouse gas emissions, wastewater, and pollution 
emissions (UNESCAP, 2009). The Green Tool is a spreadsheet that helps identify up to four indicators us-
ing the resource consumption level and the number of workers to measure the environmental cost and 
economic output. These standardized measures help businesses track their environmental impact and 
serve as inputs for measuring their carbon footprint by registering information about their electricity and 
water consumption and waste generation.

1	 Human activities have been identified as the primary driver of climate change, primarily through the burning of fossil fuels that generate 
greenhouse gases. Carbon dioxide (CO2) represents the bulk (65 percent) of these greenhouse gas emissions.

2	 While there are many studies on the impact of the CBAM within the EU, few studies have estimated the impact of the spillover effects on 
developing economies that export to the EU, like those of LAC. UNCTAD (2021) estimates that the spillover effect in terms of income loss 
ranges from USD 589 to 1033 million. Another study provides a more optimistic estimate of USD 199.1 million (Chepeliev, 2021).
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This report presents a field experiment informed by insights from the behavioral sciences to help 
businesses initiate their journey toward lowering their carbon footprint. The intervention involved 155 
micro, small, and medium enterprises (MSMEs) in Colombia’s textile industry and Peru’s plastic indus-
try.3 It was conducted over 20 weeks following a diagnosis, which enabled us to identify structural and 
behavioral barriers preventing MSMEs from lowering their carbon footprint. We surveyed the MSMEs 
participating in the experiment at baseline and endline to measure their knowledge and perceptions 
about and intentions of lowering their carbon footprint. The intervention combined a behaviorally in-
formed communications strategy with mentorship for the MSMEs in how to use the Green Tool.

This document thus provides a guide on implementing a diagnosis and designing a project to help busi-
nesses take the first steps toward lowering their carbon footprint. The examples of Colombia’s textile and 
Peru’s plastic industries can be informative for other companies in other sectors embedded in the global 
value chains that must mitigate various transition risks to remain competitive in the worldwide market.

3	 These industries were chosen for the study due to their regional or global value chain integration potential.
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2. APPLIED INTER-AMERICAN 
DEVELOPMENT BANK METHODOLOGY

We followed the Inter-American Development Bank (IDB) Behavioral Economics Group 
Work Methodology depicted in Figure 1. This methodology comprises four steps: define, 
diagnose, design, and test. The initial step involves pinpointing a specific problem within 
a population. This diagnosis then helps identify the underlying behavioral barriers 

causing this problem and informs the development of targeted strategies to alter individual behaviors. 
Subsequently, the interventions are tested to assist the population in question. Validating the effectiveness 
of these strategies through field interventions is crucial, as it helps determine the most effective solutions 
for the identified problem and explores the possibility of scaling them up.

Figure 1. IDB Behavioral Economics Group Work Methodology
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2.1 Definition

Understanding the context is critical to the proper definition of a problem. Therefore, the characteristics 
and policy environment of the plastic industry in Peru and the textile industry in Colombia are delineat-
ed as the first step in the project. Most critically, doing so enables us to understand the industry struc-
ture better and identify the focus of the intervention. We provide some institutional context for each 
industry below. 

2.1.1 The Plastic Industry in Peru

The plastic industry in Peru is limited to plastic manufacturing, because the country does not have a pet-
rochemical industry to produce plastic resins. Consequently, Peru imports 100 percent of the resins used 
in the plastic industry. The main sectors of plastic use in Peru are construction (22 percent), commerce (13 
percent), other plastic products (9 precent), production of nonalcoholic beverages (7 percent), manufac-
ture of pesticides and other chemical products (4 percent), and preparation of cleaning and toilet prod-
ucts (3 percent).

Several decrees and resolutions have been implemented to regulate firms’ behaviors regarding plastic 
use in all sectors. They involve limiting the use of single-use plastics, incentivizing the use of biodegradable 
plastic bags, and making industrial production more sustainable when it comes to plastic use. Under de-
cree 0.17-2015-PRODUCE, manufacturing firms, including plastic-manufacturing ones, are responsible for 
the adequate environmental management of their waste and any damage generated due to their activi-
ties. Companies also need to obtain an environmental certification from the Ministry of Production. 

In December 2018, the government implemented new laws to regulate single-use plastics and increase 
the use of nondisposable containers. The government also targeted manufacturers of single-use plastics, 
forcing them to use a certain proportion of recycled material in their production processes. In addition, 
regulations to improve the reuse of plastic items have been passed. 

More generally, Peru adopted the Framework Law on Climate Change4 in 2018, which aims to incorpo-
rate climate risk and vulnerability analysis and identify mitigation and adaptation measures in the face of 
climate change in evaluating investment projects subject to the National Impact Evaluation System. The 
implementation and enforcement of these regulatory changes have been limited to date. One positive 
outcome has been the creation of the Peru Carbon Footprint tool, a digital tool that helps private and pub-
lic entities measure their carbon footprint. Enterprises have been encouraged to measure their carbon 
footprint—however, this remains voluntary and is not a mitigation measure.5

4	 Law No. 30754 which was formalized by the Supreme Decree No. 013-2019-MINAM.
5	 From 2019 to August 2022, the total number of organizations registered on the platform was 885, of which 417 have had reported their 

carbon footprint, with 417 achieving level 1, “Measurement.” Of the 417 organizations, 108 verified their carbon footprint, that is, they 
achieved level 2, “Verification,” and of these, 44 reduced their emissions (Tier 3, “Reduction”). Finally, of the 44 organizations, 15 achieved 
level 4, “Reduction+.”
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2.1.2 The Textile Industry in Colombia

The textile sector in Colombia is one of the oldest in the country, with a history of over 100 years. The 
production of textiles comprises four main stages: fiber production, threading, fabric creation, and textile 
manufacturing. Cotton is the primary material used in the textile industry, with the main areas of produc-
tion being the coastal zone (including Córdoba, Cesar, Bolívar, Sucre, Guajira, Antioquia, and Vichada) fol-
lowed by some inland zones (notably Tolima, Huila, and Valle del Cauca). 

The Colombian government has implemented a series of regulations to reduce the negative impact 
of economic activities (including those of the textile sector) on the environment. The regulations include 
the Single Decree of the Environment and Sustainable Development Sector (Decree 1076 of 2015), which 
regulates water use and pollution emissions into the atmosphere. Additional resolutions complement this 
decree in order to optimize water usage further and limit air pollution, noise, and dangerous waste.

Several existing initiatives help Colombian companies reduce their carbon footprint. First, the Ministry of 
Environment and Sustainable Development oversees the measurement and management of greenhouse 
gas emissions. Through the National Carbon Neutrality program, the ministry seeks to promote self-manage-
ment models of companies’ carbon footprint in public and private organizations. The ministry also created 
the My Carbon Footprint Program, which aims to sensitize citizens to climate change and help them quantify 
and identify their greenhouse gas emissions and their environmental impacts and how they can mitigate 
them; to support participation, the government launched a new app in the third quarter of 2022. 
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2.2 Diagnosis

The diagnosis stage of the project was carried out between July and September 2022. This stage aimed to 
develop an understanding of the behavioral barriers that MSMEs face to lower their carbon footprint. The 
process consisted of background research, followed by the formulation of a list of hypotheses that were 
later tested with structured interviews with 10 firms in Colombia and 11 in Peru. The following sections 
present the results from each step in the diagnosis.

2.2.1 Hypotheses 

We formulated eight main hypotheses that could explain firms’ challenges in reducing their carbon foot-
prints. These hypotheses are listed in Table 1.

Table 1. Hypothesized behavioral barriers.

Hypothesized 
behavioral 

barriers

1 Ignorance about the importance of reducing the carbon footprint
2 Lack of knowledge about how to reduce the carbon footprint
3 Structural barriers*
4 Business culture
5 Present bias
6 Social norms
7 Lack of moments of reflection
8 A belief that solutions to climate change are not the responsibility of companies

Note: *All the hypotheses in the list stem from behavioral barriers except hypothesis 3, structural barriers, which refer to a lack of monetary or technological 
resources. While structural barriers are distinct from behavioral ones, acknowledging and addressing them is crucial, because overcoming these fundamental 
obstacles is a prerequisite for designing effective interventions regarding behavioral barriers. 

Each of the eight main hypotheses has a list of related subhypotheses that were also tested. Table A1 
in the Appendix lists each hypothesis with its corresponding subhypotheses that describe specific behav-
ioral barriers. A questionnaire comprised of 27 questions was administered through structured interviews 
to test each hypothesis and understand why companies are not taking action to reduce their carbon foot-
print. The interviews were conducted during September 2022 and were mainly with employees in mana-
gerial roles. 

The strategy for selecting firms for the diagnosis and later for the experiment was adapted to each 
country’s context and information availability.

»	 Peru: We identified 989 businesses6 that manufactured plastic products. Among these, 64.3 percent 
(636) were microenterprises, 33.5 percent (331) were small enterprises, and 2.2 percent (22) were me-
dium enterprises. Representatives of 11 businesses—5 microenterprises, 4 small enterprises, and 2 

6	  We used the Directory of MSMEs in the Manufacturing Sector from the Ministry of Production (PRODUCE) reported for 2020, which we 
cross-referenced with the National Superintendence of Customs and Tax Administration (SUNAT) platform to ensure we had the most 
current information.
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medium enterprises—were interviewed. It is worth noting that to complete this number of interviews, 
50 companies were contacted. This indicates a response rate of 22 percent. 

»	 Colombia: The textile sector involves several stages in the production process. We decided to focus on 
MSMEs in the textile manufacturing stage, because this is where the most significant carbon footprint is 
generated. We first interviewed important sector stakeholders, including representatives of the Cham-
ber of Commerce of Medellín and large companies in the textile industry. We then selected a sample of 
10 MSMEs (4 micro, 3 small, and 3 medium) based on referrals from these stakeholders to conduct the 
diagnosis and interviewed representatives from each.

Based on the interview responses, each hypothesis was assessed for each company and coded either 
“not confirmed,” “confirmed,” or “does not apply.” We calculated the share of companies that confirmed 
each hypothesis and then ranked the hypotheses accordingly. Among the confirmed hypotheses, the 
three with the highest shares of confirmation were selected to be addressed in the intervention design. 

2.2.2 Diagnosis Results

We identified hypotheses 5, 6, and 3 as most relevant in the case of Peru 
and hypotheses 5 and 3 in the case of Colombia (see Tables 2 and 3 
below for the full ranking). Interestingly, the same hypotheses were 
identified in both case studies, even though the industries and 
countries were different. Companies are not reducing their carbon 
footprints mainly because of present bias, social norms, and structur-
al barriers. Our results indicate that at least 58 percent of companies 
face these barriers to lowering their carbon footprint. In the case of Co-
lombia, the third-most common barrier was not being aware of the im-
portance of lowering the carbon footprint. However, this applied to less 
than half of companies (47 percent). We next expand on the main barri-
ers identified during the diagnosis.

Companies are 
not reducing their 
carbon footprints 
mainly because 
of present bias, 

social norms, and 
structural barriers. 
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Present bias is the most significant barrier in both countries. We identified this 
barrier as impacting 77 percent of the businesses in Peru and 70 percent of the 
businesses in Colombia. Present bias is visible in companies’ emphasizing that they 
focus their business decisions on day-to-day operations and solving other prob-
lems they feel are more urgent. For example, one manager pointed out that “on a 
day-to-day basis, we [the business manager] try to resolve and plan according to 
how issues arise,” and another stated that “the priority is the current production.” 
This result aligns with the conclusions presented in the literature that certain busi-
ness decisions are postponed because the business actor procrastinates and does 
not invest in the future. One seminal paper on the topic is Duflo et al. (2011), who 
document that farmers in Kenya fail to invest in fertilizers on time, even though 
they are profitable investments. They show how a nudge that reduces the present 
bias successfully increases the use of fertilizers among farmers. Hence, interven-
tions aimed at reducing MSMEs’ present bias could spur them to invest time and 
money in reducing their carbon footprint— something they will have to do, given 
coming regulatory changes. 

Social norms also play a role: MSMEs do not reduce their carbon footprint partly 
because they do not see others doing it and do not discuss this issue with oth-
er local actors. Respondents generally did not know of competitors trying to re-
duce their carbon footprint. They reported that they could not talk with local actors 
about the issue. For instance, one producer in the Colombian textile industry said, 
“We don’t actually talk about that topic [reducing the carbon footprint]; it would be 
a lie to tell you that if I get in touch and start talking with those who work there, I’m 
going to talk about it, we talk about the jacket, the size.” This result echoes previ-
ous research on the importance of social norms regarding firms’ tax compliance. 
For instance, Tilleard et al. (2011), Holz et al. (2020), and Doerrenberg et al. (2022) 
show that behavioral interventions that highlight social norms and moral appeals 
improve firms’ tax compliance. In terms of climate change, Tang and Demeritt 
(2018) show that firms partially comply with mandatory carbon reporting because 
of social pressures and reputational costs. 

Structural barriers included financial costs in the form of increased production 
costs, lack of access to additional financing, lack of access to the right technology 
and materials to meet the new requirements, and the need for technical advice in 
the transition. Representatives of MSMEs interviewed mentioned “the high cost of 
the technology needed” as well as the “high cost of the decarbonization process” 
in general, that accessing other raw materials was “the biggest challenge,” and that 
there was a “lack of more financial resources and specialized financing.” The struc-
tural barriers were primarily financial. However, the need for specialized advice 
was also brought up, with some respondents viewing it as a potential avenue to 
secure additional financial support. 

Representatives of many companies in Colombia highlighted that they did not know of government 
programs to reduce the carbon footprint. In addition, some mentioned that they did not see the bene-
fit for the business or the product. On this topic, papers in environmental economics have documented 
how information can help reduce one’s electricity consumption (Jessoe & Rapson, 2014) and guide more 
cost-efficient investments in appliance energy efficiency (Newell & Siikamäki, 2014). Similarly, bridging the 
information gap about government programs aimed at helping companies calculate and reduce their car-
bon footprint could help businesses enroll in and benefit from these programs.
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Table 2. Diagnosis Results for Peru

Hypothesis Companies do not reduce their carbon footprint Confirmed
1 Due to ignorance about the impact of doing so 58%

2 Due to a lack of knowledge about how to do it 39%

3 Due to structural barriers 60%

4 Because of their business culture 21%

5 Due to the present bias 77%

6 Because that is the social norm 67%

7 Because they do not have moments of reflection on it 45%

8 Because they believe that solutions to climate change are not the 
responsibility of the companies 55%

Note: The table results should be read as follows: Hypothesis 1 was confirmed for 58 percent of companies and so forth.

Table 3. Diagnosis Results for Colombia

Hypothesis Companies do not reduce their carbon footprint Confirmed
1 Due to ignorance about the impact of doing so 47%

2 Due to a lack of knowledge about how to do it 37%

3 Due to structural barriers 58%

4 Because of their business culture 26%

5 Due to the present bias 70%

6 Because that is the social norm 47%

7 Because they do not have moments of reflection on it 30%

8 Because they believe that solutions to climate change are not the 
responsibility of the companies 20%

Note: The table results should be read as follows: Hypothesis 1 was confirmed for 47 percent of companies and so forth.
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2.3 Design

Reducing a business’s carbon footprint is a process that may span several years. Even measuring the car-
bon footprint alone could take up to a year. This task can be expensive, because businesses typically lack 
the in-house resources necessary for such calculations. Consequently, they often require the services of a 
specialized firm. Viewing the reduction of MSMEs’ carbon footprint as a journey, our design concentrates 
on the initial step: adopting Eco-Efficiency Indicators (EEIs) to begin the measurement of businesses’ car-
bon footprint. 

2.3.1 Proposed Solution: The Green Tool

Approaches developed in the behavioral sciences can help businesses in the textile and plastic indus-
tries take action to initiate their journey toward lowering their carbon footprints. In collaboration with 
us, our implementation partner, Fundes, took the lead in developing the Green Tool. This tool, designed 
as an instrument to facilitate the establishment of EEIs, streamlines the data collection process. By sim-
plifying the recording of essential information related to greenhouse gas emissions and environmental 
impacts, the Green Tool makes it easier for businesses to engage in sustainable practices.

The Green Tool assists MSMEs in establishing EEIs and tracking them monthly, which provides valuable 
information for measuring the carbon footprint and identifying potential business improvements. For ex-
ample, a businessperson leading one of the companies in our sample might notice an increase in the elec-
tricity bill compared to the previous month. This may indicate a price surge, but it may also indicate higher 
electricity consumption—thus the increase by itself is not informative enough to lead to an actionable 
strategy. However, once an EEI is established the measurement of, for example, the electricity consumed 
weighted by sales volume makes it clear to the company whether the consumption change resulted from 
a problem (e.g., machinery was not turned off when it should have been) or from increased business, be-
cause the latter would not affect the EEI.

The Green Tool was developed as a spreadsheet with a simple format to guarantee that all firms could 
use it regardless of their computer’s data-processing speed and memory capacity (Figure 2). It comprises 
five forms, each presented as a tab in a spreadsheet: fuel, water, electricity, solid waste generation, and 
solid waste valorization. By utilizing the Green Tool, companies can easily and effectively document these 
indicators. Each format is predefined, with graphs and tables ready to be automatically populated once the 
businessperson registers their company information. The Green Tool was initially provided as a shared file to 
enable us to verify whether companies were using it and measure the effect of the intervention accurately. 

2. APPLIED INTER-AMERICAN DEVELOPMENT  
BANK METHODOLOGY15 LOWERING BUSINESSES’ CARBON FOOTPRINT:

ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU



Figure 2. The Green Tool 
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2.3.2 Behavioral Tools

Having identified the main behavioral barriers MSMEs face in the diagno-
sis stage, we incorporated some insights from the behavioral sciences into 
a communications strategy for the treated MSMEs to help them overcome 
those barriers. We hypothesized that by doing so, the treatment group 
would adopt the Green Tool at a higher rate than the control group. The 
following behavioral tools were applied in this experiment. 

Emotions: Emotions play a fundamental role in shaping human behavior and social in-
teractions. They serve various functions, from fostering connections to influencing our 
decisions and responses. In the context of climate change, Brosch (2021) finds that 
one of the strongest predictors of risk perceptions, mitigation behavior, adaptation 
behavior, policy support, and technology acceptance are the affective responses of 
people toward climate change. Positive emotions can be used in social contexts to en-
hance motivation in others to achieve important goals (Sels et al., 2021). The positive 
emotion we emphasize in the intervention is awe, an intense emotional state charac-
terized by wonder and amazement, often elicited by experiences of the natural world’s 
grandeur and complexity. 

Pledge: A pledge is a formal and voluntary promise made by individuals to commit to 
specific actions, principles, or values, often related to a cause or organization. Pledges 
are commonly used in various contexts, from social activism to personal goal setting, and 
serve as public declarations of intent and commitment. Promoting behavioral change 
through pledges is a persuasive approach. Even if nonbinding, public commitments 
effectively encourage individuals to modify their behavior, such as reducing emissions 
(Abrahamse et al., 2005; Lokhorst et al., 2013). This is due to their role in enhancing 
transparency regarding contributions to the public good and establishing social norms. 
Additionally, once other actors have publicly committed, there is a social cost associated 
with reneging on that commitment, because observers are now aware of the opportuni-
ty to contribute that the individual deliberately avoided (Yoeli et al., 2017).

Social norms: Utilizing social norms as a tool for environmental behavior change proves 
highly effective (Abrahamse & Steg, 2013). When informed that specific actions that ben-
efit the environment also align with the prevailing social norm, people are more inclined 
to engage in those actions, even if they come at a personal cost. For instance, hotels 
saw a 9 percent increase in towel reuse when they informed guests that 75 percent of 
previous guests had reused their towels (Goldstein et al., 2008). Similarly, companies like 
OPower, WaterSmart, and Enertiv have successfully encouraged energy and water con-
servation by comparing customers’ consumption rates to those of their neighbors (All-
cott, 2011; Ayres et al., 2013; Bhanot, 2017). This approach of leveraging social compar-
isons can lead to long-term behavioral changes, especially when people are uncertain 
about what the norm is. However, it is essential to avoid using descriptive norms when 
the desired behavior is not widespread. This was the case in our setting; thus, we were 
careful in the language and aspects of the social norm we highlighted. 

We incorporated 
some insights from 

the behavioral 
sciences into a 

communications 
strategy.
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Sense of urgency: Present bias was identified as the primary behavioral barrier MSMEs 
faced in both markets. At least 70 percent of the MSMEs in this project are not reduc-
ing their carbon footprint because of the common tendency to prioritize the present 
over the future, leading them to overemphasize the immediate costs and undervalue 
the potential future benefits of certain decisions or actions. This bias often impedes the 
achievement of long-term goals, where firms may focus on short-term challenges, such 
as time and effort, while downplaying the long-term advantages of business strategy. To 
counter present bias, we included messaging augmenting the sense of urgency in order 
to increase the likelihood of goal achievement.

Loss aversion framing: Tversky and Kahneman’s influential 1991 study shows that loss 
aversion is a cognitive phenomenon rooted in behavioral economics. It revolves around the 
idea that individuals tend to strongly prefer avoiding losses compared to acquiring equiva-
lent gains. Loss aversion framing highlights the potential losses from specific actions, or the 
lack of action, to motivate change. This type of framing has proven effective in motivating 
proenvironmental decisions. In their analysis of 61 studies on framing effects in proenviron-
mental decisions, Homar and Cvelbar (2021) find that loss framing is either more or equally 
effective in changing behavior and intentions. Conversely, gain framing is more successful 
when the choices require lower commitment, particularly with regard to attitudes.

2.3.3 Experimental Design7 

The primary purpose of this field experiment was to test strategies to help MSMEs establish EEIs. We 
established take-up of the Green Tool by MSMEs as the primary outcome of the experiment. However, 
knowledge, perceptions, and intentions were also measured as outcomes, considering that these are im-
portant steps to take before action. The following outcomes were considered:

1.	 Knowledge about climate change.

2.	 Perceptions about measuring and lowering the carbon footprint for business competitiveness.

3.	 Intentions related to measuring and lowering the carbon footprint in the next five years. 

4.	 Actions related to keeping records of water, electricity, and fuel consumed and waste generated. 

MSMEs were randomized into control and treatment groups stratified by business size (measured by 
the number of employees.) A survey was administered before and after the intervention (baseline and 
endline) that included the same questions in order to measure the change in responses in a difference in 
differences (DiD) estimation comparing the control and treatment groups in each country. This document 
includes results for the 80 MSMEs in Peru and 73 in Colombia that completed the process. Table 4 details 
the allocation of businesses into each group and Table C1 in the appendix shows that attrition was 
balanced across treatment and control groups, as the only statistically significant difference was whether 
the firm exported at least part of its production. This difference was present only in Colombia, where the 
control group presented a higher proportion of exporting firms. On average, businesses in Colombia were 
older than those in Peru, with average ages of 14 and 10 years, respectively. The distribution of business 

7	 A list of links to access all the experimental materials is included in the appendix.
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sizes varied between the two countries. In Colombia, 19 percent of the businesses were classified as 
microenterprises, 39 percent as small enterprises, and 42 percent as medium enterprises. In contrast,  
69 percent of the businesses in Peru were microenterprises, 29 percent were small enterprises, and 2 
were medium enterprises (Figure 3.)

Figure 3. Sample characteristics

BUSINESS AGE (average)

BUSINESS SIZE (percent)

COLOMBIA
PERU

MICRO 19%
60%

39%
29%

42%
2%

SMALL

MEDIUM

Businesses

COLOMBIA

PERU

Years

14

10

Table 4. Number of businesses in each group

Country Treatment Control Total

Colombia 38 36 74

Peru 41 39 80

154

The experiment was conducted over 20 weeks, from the beginning of the recruitment to the end-
line, between October 2022 and February 2023. However, there were two pauses of 2 weeks each: one 
between weeks 8 and 9 and one between weeks 10 and 11, as shown by the lines in Figure 4. The first 
pause was due to the time needed to finalize the details of the materials to be provided during the ex-
periment and to randomize MSMEs into treatment and control groups. The second pause was due to 
the end-of-the-year festivities. WhatsApp messaging was the primary means of contact with representa-
tives of firms throughout the experiment.

2. APPLIED INTER-AMERICAN DEVELOPMENT  
BANK METHODOLOGY19 LOWERING BUSINESSES’ CARBON FOOTPRINT:

ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU



Figure 4. Experimental Timeline

Treatment group
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Sustainability journey

Baseline

Endline
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Motivational video*

Knowledge videos**

Green Tool videos

Pledge + mentorship
+ social norms message

Informational content
(WhatsApp messages)

Informational content
(WhatsApp messages)

Green Tool
WhatsApp messages

No content

1-5

Week

6-7

8

9

10

11

12-15

16

Note: *The motivational video included the following behavioral elements: emotions (awe), loss framing, and social norms; **the knowledge videos included a 
sense of urgency and loss framing. 

The recruitment targeted MSMEs in Colombia’s textile sector and Peru’s plastic sector, following the 
same strategy used for recruitment in the diagnosis, i.e., using a combination of referrals and databases. 
The recruitment process took five weeks, because getting enough MSMEs to register to participate was a 
challenge. This process involved sending an invitation through email to the MSMEs that introduced them 
to the opportunity to enhance their businesses while contributing to environmental sustainability (Figure 
B1 in the appendix.) The email highlighted the benefits of participating and clarified that there was no 
monetary cost for participation. 

During weeks 6 and 7 of the experiment, all MSMEs received an infographic describing the “sustainability 
journey” they were about to begin (Figure B2 in the Appendix). In week 8, we collected answers to the base-
line survey with a set of questions for each target outcome: knowledge, perceptions, intentions, and actions.8 
After the baseline survey, MSMEs were randomly allocated into a control and a treatment group using strat-

8	 The survey also collected information of business characteristics: number of employees, years in business, type of commercial activity, 
main activity, number of establishments, and monthly production level. 
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ified randomization by company size.9 Three levels were defined according to the number of employees: mi-
cro, less than 10 employees; small, between 11 and 50 employees; and medium, more than 51 employees.

The intervention was applied from week 9 of the experiment to week 15. The treatment consisted of a 
communication campaign using the behavioral tools explained in the previous section to incentivize using 
the Green Tool. Additionally, the treatment group was offered a one-hour online mentorship session. The 
control group also received the Green Tool, but it was delivered using a purely informative communication 
strategy that lacked any behavioral science elements.

Before sharing the Green Tool with all the participants, we introduced some background information 
covering the list of topics in Table 5. These topics were communicated to the treatment group by incorpo-
rating the following behavioral tools: emotions, loss framing, social norms, and a sense of urgency.

Table 5. Climate change knowledge shared with businesses. 

Order Topic
1 Climate change

2 Climate change impacts in general

3 Climate change impacts on business operations 

4 Climate change adaptation and mitigation

5 Carbon footprint

6 Types of greenhouse gas emissions

7 Benefits of lowering the carbon footprint

In week 11 of the project, the Green Tool (Figure B5 in the Appendix) was introduced to both groups 
with a corresponding user guide. During this week, the control group received WhatsApp messages 
about the Green Tool, while the treatment group received a series of seven videos explaining in detail 
how to use the Green Tool. Over the following four weeks, mentorship in the form of an online one-hour 
meeting was offered to MSMEs in the treatment group. They were also asked to sign a pledge by clicking 
a WhatsApp survey. 

The pledge read, “I, [name], commit to generating eco-efficiency indicators in 
my company to contribute to reducing the carbon footprint (Please select an 

option to advance on the environmental sustainability path).”

The options to answer were: 

“Yes, I commit to supporting the environment.”

“No, I do not commit to supporting the initiative.” 

9	 Business size may capture variables correlated with the outcomes of interest; bigger businesses may have more financial resources, 
specialized human capital, and more aptness for innovation, all of which facilitate the adoption of proenvironmental strategies like using 
the Green Tool.
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In addition to setting intentions and increasing the likelihood that pledge signers would follow through 
with their commitments, we also wanted to gather accurate information about the social norm in place. 
After gathering the answers concerning the pledge, the social norm was communicated to MSMEs in the 
treatment group. The message read: “We inform you that so far, 65% of the companies participating in this 
project have committed to using the Green Tool. You have our support if you need it.”

The endline survey was distributed among all MSMEs in week 16 of the experiment. The survey also 
included some satisfaction questions to gather suggestions and feedback from MSMEs about their expe-
rience participating in this initiative. After the experiment concluded, an 8-page manual was distributed to 
all firms, giving them information on how to continue following the sustainability journey independently 
(Figure B6 in the Appendix). It included helpful tips, a list of partner organizations (Peru), and green provid-
ers (Colombia.) 
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3. EXPERIMENTAL RESULTS

As a result of this project, 68 MSMEs implemented EEIs using the Green Tool, 27 in Colombia 
and 41 in Peru. Figure 5 shows the proportions of companies that adopted the Green Tool in 
each group, where adoption is measured in the extensive margin, i.e., the number of MSMEs 
that used the Green Tool at least once. Even though all the MSMEs participating in this project 

received the Green Tool and a manual explaining how to use it, all the MSMEs that adopted EEIs were 
in the treatment group, except for three Colombian MSMEs. Therefore, the combination of behavioral 
tools and mentorship sessions provided to the treatment group was successful in helping MSMEs in both 
countries to establish EEIs. This shows that information alone is insufficient to help businesses overcome 
behavioral barriers to establishing EEIs.

Figure 5. Green Tool Adoption: Extensive Margin
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Note: Each bar presents the percentage of MSMEs that adopted the Green Tool. Using the Green Tool to enter information about at least one consumption or 
waste generation dimension qualifies as successful tool adoption.

All the businesses in the treatment group that adopted the Green Tool had a mentorship session. This 
suggests that the mentorship session may be driving the effect of the EEIs adoption. However, we cannot 
separate its effect from the behavioral tools applied to the treatment group’s communication strategy. 
Contrary to what we expected, MSMEs did not use the mentorship session to ask questions about the 
information in the videos and manual; instead, it was used as a commitment device, with most businesses 
starting to use the Green Tool during the mentorship session. This is consistent with the main behavioral 
barrier identified in the diagnosis: present bias.

Access to the Green Tools of all the enterprises allows us to explore the intensive margin of the Green 
Tool adoption. Figure 6 shows the number of data input distributions among the Green Tool adopters. On 
average, MSMEs using the Green Tool in Colombia entered 12 data inputs, while the average for Peru was 
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44. In both countries, most MSMEs used the Green Tool for their electricity consumption. This indicates 
that measuring the carbon footprint generated by water, fuel, and waste represents a bigger challenge 
that businesses may have to tackle in the future. 

Figure 6. Green Tool Adoption: Intensive Margin
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Note: This graph only includes data on Green Tool adopters. 

We also analyzed the answers from a survey administered before and 
after the intervention to measure conditions prior to the process of imple-
menting EEIs: knowledge about climate change, perceptions about the im-
portance of lowering the carbon footprint, intentions of lowering the car-
bon footprint, and actions in terms of keeping records of water, electricity, 
and fuel consumed and waste generated. We created an index based on 
the average score for the group of questions included in each category. 
All the questions are presented in Appendix A3. Figure 6, which depicts 
the average score for each group by category and country, shows that the 
treatment group has a higher mean than the control during the endline in 
both countries and for all the categories. 

The results from the survey were analyzed using a DiD model, compar-
ing the control and treatment groups before and after the intervention (see 
Appendix C for a description of the econometric model). We found statis-
tically significant results for knowledge and actions in Peru and intentions 
in Colombia. However, after a multiple hypothesis correction, these effects 
wane, and only the difference in knowledge in Peru remains significant at the 10 percent level. Potential ex-
planations for the lack of significance include having a small sample size and the ceiling effects, particularly 
in the categories of perceptions and intentions in Colombia, as shown in Figure 7. 

We also analyzed 
the answers from a 

survey administered 
before and after 

the intervention to 
measure conditions 
prior to the process 

of implementing 
EEIs: knowledge, 

perceptions, 
intentions,  

and actions. 

3. EXPERIMENTAL RESULTS24 LOWERING BUSINESSES’ CARBON FOOTPRINT:
ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU



An interesting difference between Colombia and Peru is the low scores in the category of actions in the 
former country. This category measures self-reported answers about whether a business keeps records of 
water, electricity, and fuel consumed and waste generated. This information is used as input to establish 
EEIs using the Green Tool. Therefore, compared to the case in Peru, the lower level of Green Tool adop-
tion in Colombia may be related to a lack of information about business consumption levels. 

Figure 7. Average Score for Categories in Baseline Vis-a-vis Endline Survey 
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Note: Each category is measured for every business as the average score of a set of questions. The score for knowledge and actions ranges from 0 to 1, while 
perceptions and intentions range from 0 to 10.
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4. CONCLUSION

Businesses today face significant challenges in the context of climate change, which requires 
them to adopt innovative strategies to lower their carbon footprint. Using the examples of 
Colombia’s textile sector and Peru’s plastic sector, this guide demonstrates a practical approach 
to implementing a diagnosis of behavioral barriers and designing a project applying behavioral 

science insights to assist businesses in initiating their journey toward environmental sustainability.
We developed a field experiment with MSMEs to help them adopt EEIs. The treatment group was sub-

ject to a behaviorally enhanced communications campaign and a mentorship session. As a result, 100 per-
cent of the MSMEs in the treatment group in Peru used the Green Tool developed to facilitate and mea-
sure adoption of EEIs, while none of the firms in the control group did. In Colombia, the adoption rates 
were 63 percent for the treatment group and 8.33 percent for the control group. Although the individual 
effects of the treatment components cannot be isolated, it seems that the mentorship sessions drove 
the success of the treatment group for the Green Tool adoption. These meetings served as reminders 
and commitment devices compelling business owners to act. This result aligns with the diagnosis we per-
formed before the experiment, where we found that present bias is the most pervasive behavioral barrier 
among businesses in both sectors. 

We also measured changes in the conditions preceding adoption of EEIs: knowledge, perceptions, in-
tentions, and actions. However, the only effect that remained statistically significant after a multiple hy-
pothesis correction was the knowledge increase in Peru. A few challenges may have contributed to the 
lack of statistically significant differences between the treatment and control groups. First, the sample size 
was small, which resulted in underpowered estimations. Second, the program’s duration did not provide 
sufficient time for businesses to fully integrate carbon reduction strategies, leading to a lack of direct con-
nections between their operations and environmental goals. Moreover, the busy season for textile com-
panies in Colombia might have affected the intervention’s success and led to a higher participant dropout 
rate. Similarly, the political situation in Peru in December of 2022 posed challenges,10 although the busi-
nesses were not located in areas directly affected by protests.

These findings underscore the importance of targeted interventions to learn how 
to encourage businesses to take the first steps toward reducing their carbon 

footprints and enhancing their market competitiveness. Our diagnosis identified 
common behavioral barriers faced by businesses in Peru and Colombia despite 

being in distinct sectors (plastic and textiles, respectively). A key barrier is present 
bias, indicating that businesses prioritize immediate operational concerns over 

long-term environmental strategies. Additionally, there is a prevailing social 
norm of neglecting sustainable practices. Structural barriers, such as financial 
constraints and lack of access to appropriate technology, also pose significant 
hurdles. Furthermore, the diagnosis highlighted a general lack of awareness of 

effective carbon footprint reduction measures. 

10	 In December 2022, following the impeachment and arrest of President Pedro Castillo after his attempt to dissolve Congress, Peru saw 
widespread protests and civil unrest.

4. CONCLUSION26 LOWERING BUSINESSES’ CARBON FOOTPRINT:
ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU



Despite the challenges, the intervention raised awareness among company leaders about environ-
mental issues and the importance of decarbonization measures. An important benefit of the project 
identified during the mentorship sessions is that it encouraged participants to think in terms of cubic 
meters/kilowatt-hours rather than just monetary value when considering their consumption. This helped 
them shift their perspective from merely focusing on the monetary amounts of their utility bills, to which 
they previously had had access but had tended to overlook. 

Future interventions should consider a bigger sample size and a longer-term approach with ongoing 
support and monitoring for more-impactful results to foster continuous improvement and sustainable 
practices. Sharing experiences among participating companies that practice sustainability, green sup-
pliers, and circular economy initiatives could encourage the replication of positive actions and motivate 
entrepreneurs to embrace environmental strategies. 

More support and guidance in measuring and tracking relevant business indicators is needed to pro-
mote environmentally sustainable practices within businesses. Accurate data collection and analysis 
are crucial in assessing the impact of environmental initiatives. Businesses can help the environment 
by adopting proenvironmental measures while simultaneously promoting operational cost savings and 
strengthening their market positioning. There is an increasing demand for environmental certifications, 
which can enhance a company’s reputation and market competitiveness, as well as for financial incen-
tives offered by institutions through green financing options. 

This study provided some suggestive evidence that behavioral interventions may work for helping 
businesses adapt to new global market conditions driven by climate change. Thus, this study  supports 
other studies in the field that have shown behavioral interventions increase recycling, reduce water and 
electricity consumption, and increase green purchases, among other proenvironmental decisions. Given 
the urgency to reduce the carbon footprint of global value chains, behavioral interventions could be part 
of policymakers’ toolkit. Business organizations can also use them to promote proenvironmental behav-
iors among employees and customers, thus promoting a circular economy. The intervention we present 
here is a first step; we hope others follow this path of using behavioral tools to help businesses measure 
and lower their carbon footprints. 

4. CONCLUSION27 LOWERING BUSINESSES’ CARBON FOOTPRINT:
ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU



5. REFERENCES

Abrahamse, W., Steg, L., Vlek, C., & Rothengatter, T. 
(2005). A review of intervention studies aimed 
at household energy conservation. Journal of 
Environmental Psychology, 25, 273–291.

Abrahamse, W., & Steg, L. (2013). Social influence 
approaches to encourage resource conservation: 
A meta-analysis. Global Environmental Change, 
23, 1773–1785. http://dx.doi.org/10.1016/j. 
gloenvcha.2013.07.029.

Allcott, H. (2011). Social norms and energy conservation. 
Journal of Public Economics, 95(9–10), 1082–1095. 
http://dx.doi. org/10.1016/j.jpubeco.2011.03.003.

Ayres, I., Raseman, S., & Shih, A. (2013). Evidence from 
two large field experiments that peer comparison 
feedback can reduce residential energy usage. Journal 
of Law, Economics, and Organization, 29, 992–1022. 
http:// dx.doi.org/10.1093/jleo/ews020.

Bhanot, S. P. (2017). Rank and response: A field 
experiment on peer information and water use 
behavior. Journal of Economic Psychology, 62, 155–172.

Brosch, T. (2021). Affect and emotions as drivers 
of climate change perception and action: A 
review. Current Opinion in Behavioral Sciences, 42, 
15–21.

Chepeliev, M. (2021). Possible implications of the 
European carbon border adjustment mechanism 
for Ukraine and Other EU Trading Partners. Energy 
Research Letters, 2(1).

Duflo, E., Kremer, M., & Robinson, J. (2011). Nudging 
farmers to use fertilizer: Theory and experimental 
evidence from Kenya. American Economic 
Review, 101(6), 2350–2390.

Doerrenberg, P., Pfrang, A., & Schmitz, J. (2022). How to 
improve small firms’ payroll tax compliance? Evidence 
from a randomized field experiment.

Goldstein, N. J., Cialdini, R. B., & Griskevicius, V. (2008). A 
room with a viewpoint: Using social norms to motivate 
environmental conservation in hotels. Journal of 
Consumer Research, 35, 472–482. http://dx.doi. 
org/10.1086/586910

Holz, J. E., List, J. A., Zentner, A., Cardoza, M., & Zentner, 
J. (2020). The $100 million nudge: Increasing tax 
compliance of businesses and the self-employed using a 
natural field experiment (No. w27666). National Bureau 
of Economic Research.

Homar, A. R., & Cvelbar, L. K. (2021). The effects of 
framing on environmental decisions: A systematic 
literature review. Ecological Economics, 183, 106950.

Jessoe, K., & Rapson, D. (2014). Knowledge is (less) power: 
Experimental evidence from residential energy 
use. American Economic Review, 104(4), 1417–1438.

Lokhorst, A. M., Werner, C., Staats, H., van Dijk, E., & 
Gale, J. L. (2013). Commitment and behavior change: 
A meta-analysis and critical review of commitment-
making strategies in environmental research. 
Environment and Behavior, 45, 3–34. http://dx.doi. 
org/10.1177/0013916511411477.

Newell, R. G., & Siikamäki, J. (2014). Nudging energy 
efficiency behavior: The role of information 
labels. Journal of the Association of Environmental and 
Resource Economists, 1(4), 555–598.

Ramírez, L., Thomä, J., & Cebreros, D. (2020). Transition 
risks assessment by Latin American financial institutions 
and the use of scenario analysis. Technical Note IDB-
TN-019 50. Inter-American Development Bank.

Sels, L., Tran, A., Greenaway, K. H., Verhofstadt, L., & 
Kalokerinos, E. K. (2021). The social functions of 
positive emotions. Current Opinion in Behavioral 
Sciences, 39, 41–45.

5. REFERENCES28 LOWERING BUSINESSES’ CARBON FOOTPRINT:
ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU

http://dx.doi.org/10.1016/j.%20gloenvcha.2013.07.029
http://dx.doi.org/10.1016/j.%20gloenvcha.2013.07.029


Tang, S., & Demeritt, D. (2018). Climate change and 
mandatory carbon reporting: Impacts on business 
process and performance. Business Strategy and the 
Environment, 27(4), 437–455.

Tilleard, R., Bremner, G., Middleton, T., Turner, E., & 
Holdsworth, D. (2021). Encouraging firms to adopt 
beneficial new behaviors: Lessons from a large-scale 
cluster-randomized field experiment. Journal of 
Behavioral Public Administration, 4(1).

Tversky, A., & Kahneman, D. (1991). Loss aversion in 
riskless choice: A reference-dependent model. The 
Quarterly Journal of Economics, 106(4), 1039-1061.

UNCTAD (United Nations Conference on Trade and 
Development). (2021). A European Union Carbon 
Border Adjustment Mechanism: Implications for 
developing countries. https://unctad.org/publication/
european-union-carbon-border-adjustment-
mechanism-implications-developing-countries

UNESCAP (United Nations Department of Economic 
and Social Affairs Sustainable Development). (2009). 
Eco-efficiency indicators: Measuring resource-use 
efficiency and the impact of economic activities on 
the environment. https://sdgs.un.org/publications/
eco-efficiency-indicators-measuring-resource-use-
efficiency-and-impact-economic.

WMO (World Meteorological Organization). (2022). State 
of the climate in Latin America and the Caribbean 
2021. https://library.wmo.int/index.php?lvl=notice_
display&id=22104.

Yoeli, E., Budescu, D. V., Carrico, A. R., Delmas, M. A., 
DeShazo, J. R., Ferraro, P. J., Forster, H. A., Kunreuther, 
H., Larrick, R. P., Lubell, M., Markowitz, E. M., Tonn, B., 
Vandenbergh, M. P. & Weber, E. U. (2017). Behavioral 
science tools to strengthen energy & environmental 
policy. Behavioral Science & Policy, 3(1), 68–79.

5. REFERENCES29 LOWERING BUSINESSES’ CARBON FOOTPRINT:
ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU

https://sdgs.un.org/publications/eco-efficiency-indicators-measuring-resource-use-efficiency-and-impact-economic
https://sdgs.un.org/publications/eco-efficiency-indicators-measuring-resource-use-efficiency-and-impact-economic
https://sdgs.un.org/publications/eco-efficiency-indicators-measuring-resource-use-efficiency-and-impact-economic
https://library.wmo.int/index.php?lvl=notice_display&id=22104
https://library.wmo.int/index.php?lvl=notice_display&id=22104


APPENDIX A:  
TABLES FROM THE DIAGNOSIS STAGE

Table A1. Hypotheses and Subhypotheses Tested

Main Hypothesis Sub-Hypothesis

Hypothesis 1: 
Companies do not 
reduce their carbon 
footprint due to 
ignorance about the 
importance of doing so

1.a: MSMEs do not reduce their carbon footprint because they do not know what 
the term means

1.b: MSMEs do not reduce their carbon footprint because they do not identify ae-
conomic benefit derived from doing

1.c: MSMEs do not reduce their carbon footprint because they do not see the-
product differentiation benefitsand therefore, economic benefits that this can give 
them

1.d: MSMEs do not reduce their carbon footprint because they do not see thelong 
term benefits resulting from this and prefer to focus on the present costs/benefits.

1.e: MSMEs do not reduce their carbon footprint because they are not aware that 
they have to.

1.f: MSMEs do not reduce their carbon footprint because they do not know the 
negative consequences of not doing so

1.g: MSMEs do not reduce their carbon footprint because they are not influenced 
by the government’s goals and they are not aware of the economic incentives they 
can receive from this institution.

1.h: MSMEs do not reduce their carbon footprint because they do not know how 
to benefit and align with government goals

Hypothesis 2: 
Companies do not 
reduce their carbon 
footprint due to lack of 
knowledge on how to 
do it

2.a: MSMEs do not reduce their carbon footprint because they do not have infor-
mation on the steps they must take to do so

2.b: MSMEs do not reduce their carbon footprint because they would like to make 
all the necessary changes at one point in time and it is difficult to know where to 
start and how to make them.

2.c: MSMEs do not reduce their carbon footprint because they do not have 
mapped production processes and it is difficult to identify where it can be reduced

2.d: MSMEs do not reduce the carbon footprint because they are already commit-
ted to suppliers that do not offer “green” raw materials

2.e: MSMEs do not reduce their carbon footprint because they feel they have no 
bargaining power with suppliers
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Main Hypothesis Sub-Hypothesis

Hypothesis 3: 
Companies do not 
reduce their carbon 
footprint due to 
structural barriers

3.a: MSMEs do not reduce the carbon footprint because thecost to do it is too high 
and they could not bear it

3.b: MSMEs do not reduce their carbon footprint due to lack of access totechnol-
ogy

3.c: MSMEs do not reduce their carbon footprint because they do not have access 
toraw Materials “green”

3.d: MSMEs do not reduce their carbon footprint because they do not havewho 
helps them in the process

3.e: MSMEs do not reduce their carbon footprint because they do not have knowl-
edge of financial products that help them cover costs in a sustainable way

Hypothesis 4: 
Companies do not 
reduce their carbon 
footprint because of 
their business culture

4.a: MSMEs do not reduce the carbon footprint because the mission and vision of 
the team do not take into account the carbon footprint

4.b: MSMEs do not reduce the carbon footprint (innovate) because they do not 
want to create conflicts between the company’s workers

4.c: MSMEs do not reduce the carbon footprint (innovate) because they do not 
want to create conflicts between family members, when it comes to family busi-
nesses

4.d: Mypimes do not reduce their carbon footprint because they feel they do not 
have government support

4.e: MSMEs do not reduce the carbon footprint because the culture is not very 
focused on sustainability

4.f: MSMEs do not reduce their carbon footprint (innovate) because the leaders 
within them who make decisions are from another generation, one where the en-
vironment was not prioritized

4.g: MSMEs do not reduce their carbon footprint because they justify contributing 
to the planet in other ways (for example: I have a company electric car)

4.h: MSMEs do not reduce their carbon footprint because they always do what 
they have been doing for many years, because of the belief that this is how things 
are done

4.i: MSMEs do not reduce their carbon footprint (innovate) because leaders be-
lieve that making changes is emotionally costly

Hypothesis 5: 
Companies do not 
reduce their carbon 
footprint due to the 
bias of the present

5.a: MSMEs do not reduce their carbon footprint because the business trend is to 
focus on today, maximizing what can be done today

5.b: MSMEs do not reduce their carbon footprint because they are focused on 
solving other problems that they feel are more urgent.

Hypothesis 6: 
Companies do not 
reduce their carbon 
footprint because that 
is the social norm

6.a: MSMEs do not reduce their carbon footprint because they do not see others 
doing it either

6.b: MSMEs do not reduce the carbon footprint because they do not see that the 
leaders, who potentially have a higher carbon footprint, do it and justify them-
selves in this way

6.c: MSMEs do not reduce their carbon footprint because there are no moments 
of reflection on this issue with other local actors (MSMEs).
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Main Hypothesis Sub-Hypothesis

Hypothesis 7: 
Companies do not 
reduce their carbon 
footprint because they 
do not have moments 
of reflection on it

7.a: MSMEs do not reduce their carbon footprint because there are no moments 
for reflection on this issue

Hypothesis 8: 
Companies do not 
reduce their carbon 
footprint because they 
believe that solutions 
to climate change are 
not the responsibility of 
companies

8.a: MSMEs do not reduce their carbon footprint because leaders do not see the 
urgency in this issue

8.b: MSMEs do not reduce their carbon footprint because they do not associate 
their operations with this issue

8.c: MSMEs do not reduce their carbon footprint because they believe that they 
can only do it marginally, so they justify themselves and do not.
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Table A2. Quotes Illustrating Diagnosis Results

Hypothesis Peru Colombia

1
Lack of 
information

“I don’t see any benefit [from reducing 
carbon footprint]. I would have to know 
more about this topic. I don’t know what 
you are telling me, I wouldn’t be able to give 
an opinion about it.”

“There are benefits for the user, for our 
clients, we can begin to see ourselves as 
a brand that is increasingly aware of this 
issue and we are aware that today it is 
more than ever a priority. The first benefit 
is the perception and reputation for the 
client and the management of residues and 
waste.”

2

Lack of 
knowledge 
on how to 
do it

“In the first place, carry out a very thorough 
analysis and review of all my processes, 
both horizontally and vertically, to identify 
where I may be using my resources in an 
uncontrolled way, whether they are paper, 
blades, water that are releasing the vapors 
through nth of the limits; once I review and 
analyze how I am and identify how I can 
control and improve it.”

“Evaluate the processes carried out within 
the company and really know if they are 
carrying out activities that affect the carbon 
footprint.”

3 Structural 
barriers

“High cost of modifying production process” “Changing the location of the production 
processes would affect the production 
costs that are being presented lately.”

4 Business 
culture

“I am willing to make the changes; for 
now, I am focusing on covering the payroll 
payments, and I am getting a little more 
familiar with the subject; for now, I am 
changing the new spare parts for the 
machinery, and later I will be able to buy 
modern machines.”

“One of the first things we did was change 
the slogan, our DNA is sustainability.”

5 Present bias

“We do not plan; we solve the day-to-day.” “In the last three years, there have been 
radical changes, such as the pandemic. 
There have been exaggerated price 
increases, and you have to get comfortable 
little by little with what is presented in the 
market.”

6 Social 
norms

“Few people say, hey [name], when are 
you going to launch your biodegradable 
line? When are you going to launch your 
compostable product?”

“With the Chamber of Commerce and a 
group of businessmen, a seminar was 
held on two topics, one of which was 
sustainability.”

7
Lack of 
moments of 
reflection 

“We are part of a WhatsApp group for the 
sector, an email list with sector news, and a 
[name] group where information is shared.”

“We have open spaces for communication 
within the company.”

8
Lack of 
sense of 
ownership

“Yes, we consider that we affect the 
environment. We use electrical energy that 
already affects us. To convert the plastic, we 
melt the plastic with electrical resistances, 
and that generates gases that harm the 
environment.”

“Nowadays, companies are looking to help 
the environment and the climate, and 
we must help the environment through 
ecological processes; everything depends 
on us.”

Note: Colors indicate whether the hypothesis was mainly confirmed (light blue) or disconfirmed (white). 
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Table A3. Survey Questions Measuring Preliminary Conditions in the Process of 
Implementing EEIs 

Category Questions Answer

1.
 K

no
w

le
dg

e 
ab

ou
t 

Cl
im

at
e 

Ch
an

ge
  

an
d 

Ca
rb

on
 F

oo
tp

ri
nt

1.1. What is climate change? Choose one

a) It refers to long-term changes in 
temperatures and climate patterns (1 pt) 
b) It is the impact due to changes in the seasons 
(0 pts) 
c) It is the agreement for government decisions 
(0 pts) 
d) The natural disasters caused by temperature 
change (0.5 pts) 

1.2. What is the carbon footprint? 
Choose one  

a) The coal extractions due to the mining activity 
(0) 
b) The total greenhouse gas emissions from 
direct and indirect human activity (1) 
c) The quantification of environmental pollution 
due to human activities (0.5 pts)
d) The value of the benefits of the smoke 
emitted by factories (0) 

1.3. What strategy can the company apply 
to optimize its productive resources and 
contribute to the environment?  Choose 
one

a) Business eco-efficiency (1 pts) 
b) Climate change (0 pts) 
c) Sustainable development goals (0 pts) 
d) Strategic planning (0 pts) 

1.4. What benefits can your company 
obtain by reducing its carbon footprint? 
Mark all correct responses

a) Improvement of business reputation (0.33 
pts) 
b) Access to differentiated markets (0.33 pts) 
c) Minimize production costs (0.33 pts) 
d) Reduce working hours (0 pts)

2.
 P

er
ce

pt
io

n

How important do you consider for your company to take the following actions to be competi-
tive in the market in the next five years? Rate each action on a scale of 1 to 10, with 1 being not at 
all important and ten being very important.

2.1 Monitor the company’s consumption 
of water, electricity, fuel, and solid waste 
generation.

a) Rate from 1 to 10 
b) I do not know 

2.2 Measure the company’s carbon 
footprint.

a) Rate from 1 to 10 
b) I do not know 

2.3. Reduce the company’s carbon 
footprint.

a) Rate from 1 to 10 
b) I do not know 

2.4 Do collaborators (employees) 
reduce their personal carbon footprint? 
[Colombia]

a) Rate from 1 to 10 
b) I do not know
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Category Questions Answer
3.

 In
te

nt
io

n

How much do you agree with the following statements? Rate each action on a scale of 1 to 10, 
with one being “not at all agree” and ten being “strongly agree.” 
From now to 2027... 

3.1 We will monitor the company’s 
consumption of water, electricity, fuel, 
and solid waste generation.

a) Rate from 1 to 10 
b) I do not know 

3.2 My company will measure the carbon 
footprint.

a) Rate from 1 to 10 
b) I do not know 

3.3. My company will reduce its carbon 
footprint.

a) Rate from 1 to 10 
b) I do not know 

3.4 The collaborators (employees) of 
my company will reduce their personal 
carbon footprint. [Colombia]

a) Rate from 1 to 10 
b) I do not know

 4
. A

ct
io

n

Water:
4.1 Does your company keep track of the 
amount of water it consumes per month? Yes/No/Do not know.

4.2 How many cubic meters of water did your 
company consume last month?

Energy:
4.3 Does your company keep track of the 
amount of electrical energy it consumes per 
month?

Yes/No/Do not know.

4.4 How many kilowatts of energy did your 
company consume last month?

Solid waste:
4.5 Does your company keep track of the 
amount of solid waste it produces per month? Yes/No/Do not know.

4.6 How many tons of waste did your company 
generate last month?

Fuel consumption for transportation:
4.7 Does your company keep track of the 
amount of fuel your vehicles consume per 
month?

Yes/No/Do not know/We do not have vehicles.

4.8 How much fuel (gal) did your company 
consume in vehicles last month?

Fuel consumption for machinery:
4.9 Does your company keep track of the 
amount of fuel for the operation of its 
equipment and machinery per month?

Yes/No/Do not know/We do not have machinery 
that uses fuel.

4.10 How much fuel (gal) did your company 
consume in machinery and/or equipment last 
month?
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APPENDIX B:  
EXPERIMENTAL MATERIALS 

Figure B1. Recruitment Infographic
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Figure B2. Sustainability Journey 

Colombia Peru
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Figure B4. Knowledge Video Example (Screenshot)

Colombia

Peru

Figure B3. Motivational Video Screenshots
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Figure B5. Green Tool Example (Screenshot)
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Figure B6. Cover of Manual Distributed to Firms at the End of the Intervention
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Table B1. Experimental materials repository

File Link
Sustainability journeys
Sustainability journey Colombia https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-510

Sustainability journey Peru https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-509

Sustainability journey video Colombia https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-511

Sustainability journey video Peru https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-512

Motivational videos
Peru https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-514

Colombia https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-515

Knowledge videos Colombia
1. Climate change https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-534

2. Climate change impacts in general https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-535

3. Climate change impacts on business 
operations https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-536

4. Climate change adaptation and 
mitigation https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-531

5. Carbon footprint https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-533

6. Types of greenhouse gas emissions https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-532

7. Benefits of lowering the carbon 
footprint https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-530

Knowledge videos Peru
1. Climate change https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-522

2. Climate change impacts in general https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-537

3. Climate change impacts on business 
operations https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-538

4. Climate change adaptation and 
mitigation https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-539

5. Carbon footprint https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-523

6. Types of greenhouse gas emissions https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-525

7. Benefits of lowering the carbon 
footprint https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-540

Green Tool Colombia
Video: Eco-efficiency https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-549

Video: Eco-efficiency indicators https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-551

Video: Green tool https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-550

User guide https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-569

Video: Green tool guideline 1 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-553

Video: Green tool guideline 2 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-555

Video: Green tool guideline 3 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-559

Video: Green tool guideline 4 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-558

Video: Green tool - information 
acquisition https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-556

Video: Green tool - textile residues 1 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-560

Video: Green tool - textile residues 2 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-554
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File Link
Green Tool Peru
Video: Eco-efficiency https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-545

Video: Eco-efficiency indicators https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-547

Video: Green tool https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-546

User guide https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-570

Video: Green tool guideline 1 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-561

Video: Green tool guideline 2 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-563

Video: Green tool guideline 3 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-564

Video: Green tool guideline 4 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-565

Video: Green tool - information 
acquisition https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-566

Video: Green tool - solid residues 1 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-567

Video: Green tool - solid residues 2 https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-562

Closing information
Colombia https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-577

Peru https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-576

Manuals
Colombia Manual https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-572

Peru Manual https://www.iadb.org/document.cfm?id=EZIDB0000474-1260752364-573
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APPENDIX C.  
ECONOMETRIC MODEL

To assess four conditions preceding adoption of EEIs—knowledge, perception, intention, and action—we 
measured the effect of the treatment on a score created for each category. The following DiD model com-
pares the treatment and the control groups before and after the intervention using a baseline and endline 
survey. Table C1 shows the results for the following model:

Yit = α + γTi + λDt + δ (Ti × Dt) + θCi + ϕ’ Xi + εi

where Yit is the outcome of analysis for firm i at time t. T is a dummy equal to 1 if the firm was assigned 
to the treatment group and D is a dummy equal to 1 if the observation is from the endline, i.e., after the 
intervention. The coefficient of interest, δ, captures the differential change in the outcome after the inter-
vention in the treatment group compared to the control group; Ci are country fixed effects, which also ac-
count for the economic sector (plastic or textiles); and Xi is a vector of firm characteristics that include the 
firm’s age, number of employees, number of business locations, a dummy indicating whether the firm was 
already taking measures to lower its carbon footprint, and market reach. The latter included the following 
categories: local, regional, national, and international. 

Table C1. Balance of Baseline Sample Means

Colombia Peru
Variable Control Treatment t-test Control Treatment t-test

(1) (2) (3) (4) (5) (6)

Firm’s age (years) 15.14 13.92 0.68 10.77 10.20 0.70
(2.14) (1.99) (1.07) (0.10)

Employees 53.97 55.24 0.92 10.56 9.83 0.74
(10.12) (7.89) (1.79) (1.32)

Exports 0.31 0.13 0.07* 0.13 0.07 0.42
(0.08) (0.06) (0.05) (0.04)

Business locations 2.22 2.30 0.94 1.33 1.41 0.59
(0.51) (0.77) (0.09) (0.12)

Previous actions 0.36 0.37 0.95 0.46 0.46 0.99
(0.08) (0.08) (0.08) (0.08)

Notes: Each row shows statistics for a different variable. Columns (1), (2), (4) and (5) show the
average and the standard deviation in parenthesis, and columns (3) and (6) show the p-value
for the corresponding t-test. sample and column ***, **, and * denote statistical significance at
the 1%, 5%, and 10% significance levels, respectively. Exports and previous actions are binary
variables. The former takes the value of one when the company’s products are exported, and
the latter takes the value of one if the company was already taking measures to lower its carbon
footprint before the intervention.
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Table C2. Effects of the Treatment on All Outcome Variables

ALL COL PER
(1) (2) (3) (4) (5) (6)

Panel A. Knowledge

Ti x Dt 0.10** 0.10** 0.04 0.04 0.15** 0.15**
(0.05) (0.05) (0.06) (0.06) (0.07) (0.07)

Constant 0.68*** 0.63*** 0.67*** 0.62*** 0.60*** 0.45***
(0.03) (0.04) (0.04) (0.05) (0.04) (0.07)

Panel B. Perceptions

Ti x Dt 0.45 0.45 0.10 0.10 0.78 0.78
(0.44) (0.43) (0.35) (0.35) (0.78) (0.72)

Constant 8.76*** 8.28*** 8.83*** 8.49*** 6.44*** 4.97***
(0.23) (0.34) (0.20) (0.29) (0.44) (0.76)

Panel C. Intentions

Ti x Dt 0.73* 0.73* 0.73* 0.73* 0.73 0.73
(0.43) (0.43) (0.41) (0.42) (0.75) (0.69)

Constant 8.59*** 8.09*** 8.56*** 8.27*** 6.72*** 5.31***
(0.22) (0.33) (0.20) (0.31) (0.40) (0.70)

Panel D. Actions

Ti x Dt 0.08 0.08 0.03 0.03 0.13* 0.13*
(0.05) (0.05) (0.08) (0.07) (0.07) (0.07)

Constant 0.19*** 0.05 0.23*** 0.10** 0.45*** 0.32***
(0.03) (0.04) (0.04) (0.05) (0.04) (0.07)

N 308 308 148 148 160 160
Covariates No Yes No Yes No Yes

Notes: ***, **, and * are used to denote statistical significance at the 1%, 5%, and 10%
significance levels, respectively. All outcome variables are measured as the average score of
a group of survey questions. In all cases, the minimum score is 0. However, the maximum
is 1 for knowledge and actions and 10 for perceptions and intentions. Considering the
family-wise error rate, we calculate the Westfall-Young step-down adjusted p-values due to
multiple hypotheses being tested, and the statistical significance in knowledge, intentions,
and actions wanes. Only the effect on knowledge in Peru remains significant at the 10%
level.

APPENDIX 44 LOWERING BUSINESSES’ CARBON FOOTPRINT:
ADOPTION OF ECO-EFFICIENCY INDICATORS IN COLOMBIA AND PERU
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