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How can a transition from firewood to liquefied petroleum gas (LPG) for cooking in rural and peri-urban 

areas of Colombia be effectively and sustainably achieved? This report strives to answer this question 

as the Colombian Ministry of Mines and Energy (MinMinas) begins the implementation phase of its 

Firewood Substitution Plan (FSP or the Plan). This policy challenge is at the intersection of several 

global issues that call for urgent change. Change is needed to help prevent the millions of deaths across 

the world that are linked to illnesses from cooking with firewood indoors. Change is needed to help 

reduce the trillions of dollars lost every year due to these illnesses and its disproportionate burden on  

women, who spend up to a quarter of their days cooking with and gathering firewood. Finally, change is 

needed to protect the environment from the impacts associated with the removal and burning of wood 

for cooking, such as forest degradation or the release of climate active emissions.  

 

With momentum towards achieving the UN’s Sustainable Development Goals (SDG), Colombia is well-

positioned for a holistic, widespread and sustainable energy transition. In February 2023, MinMinas will 

devise an updated FSP roadmap based on its initial efforts and hopefully, the contributions from this 

report.  

 

This transition will not be simple. Switching from firewood to LPG in rural and peri-urban communities 

will have impacts across health, environmental and sociocultural policy dimensions. This implies that 

different policy instruments will affect these dimensions to varying degrees. Could subsidising LPG 

strengthen adoption levels and help bring about improved health benefits? If so, what kinds of subsidy 

schemes best lend themselves to these outcomes - and could their inherent tradeoffs affect the 

likelihood of achieving these benefits? Would the same policy be a feasible mechanism to help prevent 

deforestation in Colombia? How would women and Indigenous peoples be equitably included in this 

process?  

 

These questions allude to the first underlying theme in this report: t imely choices and the costs of 

inaction. MinMinas will need to make tough choices on the nature of the FSP’s policy interventions 

despite being cognisant that some of these options may perform less effectively on a particular policy 

space than initially thought, as with the relationship between planned subsidies and health. Policy 

interventions may also not be appropriate for a particular space altogether, as with deforestation. In 

other cases, it will have to choose options considering factors that have not been explicitly outlined by 

the FSP or MinMinas - such as the processes to genuinely involve women and Indigenous peoples in 

the transition. Far from restricting MinMinas to thinking that only binary choices are  available, this 

awareness is meant to highlight that there is currently no “silver bullet” solution for a sustainable 

firewood transition because of the complexity that will be discussed in this report. In fact, deciding to 

enhance the FSP is a complex choice in itself since resources and efforts will be diverted from other 

government priorities to address this critical issue. 

 

Strong monitoring and evaluation (M&E) will allow for these important choices to be made in a manner 

that captures the complexity of the problem. All of the insights and recommendations included in this 

report are rooted in having robust monitoring and evaluation systems, whether it is to properly target 

subsidy beneficiaries, track LPG uptake in areas with high biomass availability or to accurately evaluate 
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the use of LPG in Indigenous communities. These systems lay the foundation for more meaningful 

discussions and agreement on what the FSP considers to be ‘success’. Comprehensive monitoring and 

evaluation frameworks would also allow the FSP to react to what works and what does not more quickly 

and effectively. Foregoing the implementation of robust M&E frameworks into the FSP in the short -term 

will impede MinMinas’ ability to determine the success and impact of an intervention worth more than 

$20 million USD over 5 years. If MinMinas wants to effectively translate the outcomes and lessons 

learned from the FSP pilot phase into a long-term sustainable energy transition, there needs to be a 

record of qualitative and quantitative metrics. This data will help tell a narrative for progress, posterity 

and accountability to itself and the Colombian public.  

 

Monitoring & Evaluation: Elaborations on the operationalization of M&E are scant in the Project Plan 

and the Interim Report. What defines “success” in the FSP is not evident from these guiding documents. 

There is little methodological discourse on how MinMinas and the implementing partners intend to 

measure FSP indicators. Without a solid M&E framework underpinning the FSP, MinMinas will have 

difficulty conclusively determining the success of the intervention and its impact.  

 

LPG Subsidies: Improved energy access through subsidised LPG may not lead to desirable health 

outcomes because of the prevalence of stove stacking. Effective subsidy targeting is fundamental for 

reaching those in need at an acceptable cost to them. Different subsidy mechanisms, like cash/direct 

transfers, vouchers or point-of-sale all rely on this principle, but each carries unique tradeoffs. Finally, 

mechanism design is not the only factor in determining a subsidy’s effectiveness. The policy’s potential 

politicisation, as well as operational ease for the intended beneficiaries,  may be other key determinants.     

 

Environment and Deforestation: Personal firewood consumption does not significantly contribute to 

deforestation in Latin America. For this reason, the FSP is likely to have minimal effects on deforestation 

rates in Colombia. In addition, evidence indicates that rural and peri-urban communities that are 

adjacent to forests with high availability have lower rates of LPG adoption,  consumption and sustained 

use. To mitigate this, there are several market mechanisms that may incentivise less firewood 

consumption. These include community forest management, carbon credit programs, and payments for 

ecosystem services (PES) schemes.  

 

Socio-Cultural Implications: The transition away from firewood often excludes the interests of women 

and Indigenous people; thus, additional efforts must be made to guarantee that their interests are taken 

into account during this transition. In recent years, there has been an increase in the number of rural 

women who prefer LPG, owing to the belief that LPG may help them overcome the barriers that prevent 

them from realising their full potential. Men are usually not involved in the transition process, despite 

having higher decision-making authority within the household. Efforts should be made to incorporate 

messaging targeting men who are heads of households to encourage LPG uptake. Approaches such 

as health messaging campaigns to promote the use of cleaner cooking fuels are insufficient. As a result, 

in order to be more effective, sensitization programs should be linked to aspects of daily life. 

 

 

 

 

The following key insights highlight these themes and inform the recommendations listed in this 

report: 
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Summary of Recommendations 

This report identifies three critical dimensions to addressing this policy challenge and consequently 

proposes the following recommendations for MinMinas. It also considers the implementation, feasib ility 

and priority of these recommendations, along with economic analyses where pertinent.  

 

1. Clarify how success is defined in the FSP, particularly in its problem tree and logic model.  

○  Develop a clearer understanding of the LPG subsidies’ policy goal.  

2. Prior to implementing the intervention, incorporate a robust monitoring and data tracking 

system for the FSP.  

○  Convene an interdepartmental task force to spearhead this effort.  

○  Assign dedicated staff and provide adequate resources to coordinate relevant subsidy 

and indicator data gathering and maintenance. 

○  Develop a specific evaluation metric that captures LPG adoption for Indigenous 

communities. 

3. Prioritise evaluation capacity and its implementation during and after FSP pilot phases.  

4. Delineate an interdepartmental memorandum of understanding (MOU) with clear project 

management and engagement responsibilities for all stakeholders involved in the FSP.  

5. Actively encourage other ministries invested in the health, environmental and sociocultural 

dimensions of transitioning to LPG to provide relevant resources and metrics for the FSP.   

6. Exclude the FSP as a policy mechanism for reducing deforestation in Colombia.  

 
7. Identify the subsidy percentage that would lead to the highest level of LPG adoption.  

8. Collaborate with relevant ministries to explore pairing LPG stoves with improved biomass 

stoves in areas with easily accessible firewood. 

9. Seek solutions in partnership with Indigenous communities that respond to their distinct 
relationship to firewood, which may include improved biomass stoves. 

10. Develop market mechanisms for areas of high forest availability.  

 

11. Implement communications campaigns that consider the needs of women and Indigenous 

peoples and highlight the benefits of LPG adoption for daily life.  

 

MinMinas and Colombia find themselves at a policy crossroads, one where many pathways are open. 

By taking this report’s recommendations into account, MinMinas could strengthen its knowledge base 

to make the best-informed choices possible and pursue a clearer definition of success. Doing so 

would allow the country to not be another case study in firewood transitions, but instead become a 

leader and improve the wellbeing of thousands of Colombians. 

Build stronger monitoring & evaluation: Create a framework with clear goals for a sustainable 

transition. Understand the strengths and limitations of chosen policy instruments, and regularly 

apply this knowledge to make changes that help achieve these goals.    

Consider mixed initiatives to address stacking: Recognize the prevalence of stove stacking and 

adapt for a “cleaner stack”.  

Enhance opportunities for inclusion and accessibility: Understand and meet the unique needs of 

women and Indigenous peoples in this transition, and develop the tools to do so.  
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Clean energy access plays a vital role in fostering 

community well-being, decreasing poverty and improving 

health outcomes.1 Nevertheless, 2.6 billion people around 

the world lack access to clean cooking facilities2,  and thus, rely on firewood for food preparation in low 

and middle-income countries.3 In these countries, firewood is typically harvested by households or 

purchased at a firewood market.4 The high prevalence of intergenerational poverty has compelled users 

to continue using firewood as their primary cooking fuel due to its inexpensiveness, easy accessibility, 

and cultural significance.5 As an inefficient, solid, and unprocessed fuel, firewood is one of the most 

damaging fuels,  exposing particularly  poor people to a variety of harmful health, sociocultural, and 

economic effects.6 As one of the oldest types of cooking fuels in human history, firewood has remained 

relatively inexpensive when compared to modern cooking fuels.7  In Asia, the widespread availability 

and use of substitute fuels has resulted in the substitution away from firewood.8 However, the lack of 

such viable substitutes in Latin America ensures a continued dependence on firewood.9 Despite its 

prevalence in these regions, there is poor firewood production and management. 10  

According to the 2018 Colombian Quality of Life 

Survey (“ECV” by its Spanish initials), 1,664,229 

households use firewood as the main cooking 

energy.11 There have been concerted attempts to 

transition portions of the population away from cooking with firewood dating back to the 1990’s. The 

driving forces propelling these LPG transition initiatives have ranged from improving health and 

addressing energy poverty concerns to assisting the energy sector’s market expansion.  

 

Despite the political turmoil of the 1990’s, Colombia emerged as a regional leader in energy transitions, 

in electric mobility, and in advances in closing gaps in the sector through public investment. Colombia’s 

first attempt at mass rural energy transition was Gas Para el Campo/Gas for the Countryside Program12. 

It was designed in 1996 to explore new markets for the influx of domestically produced LPG in Colombia 

after the state-owned petroleum company, ECOPETROL, began to regulate the LPG market.13 The aim 

was to provide LPG to about 750,000 rural families, most of whom were firewood consumers and who 

would never have access to natural gas massification programs due to their relative distance to natural 

gas distribution networks14. The program was considered a success and LPG was distributed across 

198 municipalities, reaching close to half a million people.15 However, this program lacked sustainability 

and many of its targeted families returned to using firewood once the government intervention ceased. 

Nonetheless, the program showed administrators that it was possible to execu te large-scale LPG 

transition programs in rural Colombia. 

 

The Efficient Stove Program in the early to mid-2000’s was another policy initiative aimed at addressing 

the following question: “how to ensure that rural households have access to more efficient a nd cleaner 

stoves?”.16 The aim of this program was to outfit low-income households with improved cooking stoves 

to reduce cooking times and lower harmful indoor CO2 exposure.17 Many project assessments show 

that most households have returned to the use of traditional stoves that include the use of firewood as 

a cooking method.18 This question and its intervention demonstrate an evolution in Colombian 

policymakers’ approach to sustainable transition beyond ensuring energy access and toward a more 

holistic approach that considers the health impacts of firewood usage. 

INTRODUCTION 

 

FIREWOOD ACROSS THE WORLD 

FIREWOOD IN COLOMBIA  

OVERVIEW & HISTORICAL INTERVENTIONS 
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The 2015 UN Sustainable Development Goals (SDGs) and its ambitious 2030 Framework further 

motivated Colombia to undertake an integrated energy transition in rural communities. Colombian 

policymakers, like many across the Global South, understood the goals pertaining to taking climate 

action (SDG 13), promoting health and wellbeing (SDG 3) and promoting gender equality (SDG 5) as 

being synergistically achieved by diversifying their energy sources towards affordable and clean energy 

(SDG 7).19 Colombia has taken the approach of prioritising national policies and initiatives that advance 

these SDGs.  

 

Building on lessons from these experiences and the current momentum inspired by the SDG Agenda, 

Colombia’s Consejo Nacional de Política Económica y Social/National Advisory of Economic and Social 

Policy (CONPES) has made the Firewood Substitution Plan (FSP or the Plan - see Appendix I for a full 

description) a national public policy. This means the program is evaluated and approved at the highest 

levels of government and receives substantial resources.20 The FSP is part of a broader national 

initiative to diversify Colombia’s energy use toward more sustainable options called the Progressive 

Firewood Substitution Plan (PFSP).21 Overseen by the  Unidad de Planeación Minero Energética/ 

Energy Mining Planning Unit (UPME), the PSFP emphasises moving Colombia’s rural population along 

the “energy ladder”: Improved Stoves → Biogas → Electric Energy and LPG.22 The investment aimed 

at achieving these substitution programs claims to have additional effects, such as higher levels of 

welfare and prosperity for these beneficiaries.23  

 

The FSP’s implementation covers the period of the current 

government and several more four-year periods until its 

culmination in 2040. For its successful implementation, the 

FSP necessitates cross-departmental coordination so that each actor in the program executes its task 

according to the established objectives.24  

 

The Plan Energetico Nacional/National Energy Plan 2020-2050 (PEN) is the overarching regulatory 

framework under which the FSP operates. The PEN proposes a long-term vision for the Colombian 

energy sector to achieve sustainable development through collective construction between government 

and society across four pillars: actualizing infrastructure, modernization, democratisation of access to 

sustainable energy, economic growth and development25. 

 

As of May 2022, in consultation with MinMinas, and other relevant environmental and health ministry 

stakeholders, CONPES has issued an Updated Policy for Energy Transition (2022) 26. The general 

objective is to consolidate the energy transition process through the formulation and implementation of 

intersectoral actions and strategies that promote the economic, energy, technological, environmental, 

and social growth of the country in order to move towards its energy transformation. Some relevant 

updates include that:  

● In 2023, MinMinas is tasked with proposing regulatory adjustments to firewood substitution 

projects, so that they can be financed through taxes and fuel gas royalties.  

● In 2024, MinMinas will evaluate and analyse a proposal for establishment of exclusive service 

areas for the distribution and commercialization of LPG in rural areas in articulation with firewood 

replacement programs or areas in Non-Included Zones (NIZ).  

 

 

FSP REGULATORY FRAMEWORK 
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The following section discusses the methodology, research limitations, and potential biases that framed 

how we approached our policy question:  

 

Considering sustainable firewood transition is such a multi-faceted policy challenge, narrowing the 

scope of analysis was paramount. There are two main reasons for focusing on LPG as opposed to other 

forms of energy. The first relates to the World Health Organization (WHO)’s classification of LPG as a 

clean cooking fuel.27 Experts agree that LPG stoves are better at reducing health-relevant pollutants 

compared to improved biomass stoves28. The second reason relates more pragmatically to the current 

direction of MinMinas’ FSP. The FSP’s guiding documents, as well as conversations with MinMinas 

representatives, have emphasised LPG as the primary alternative fuel to firewood for cooking. 

Furthermore, the FSP already plans on utilising a subsidy scheme for the 100,000 beneficiary 

households under its project framework.29 Both these reasons underpin this report’s primary analysis of 

LPG as the primary alternative to firewood over electric or improved biomass stove options. Based on 

the literature review and interviews with experts and stakeholders that followed this reasoning, important 

insights were identified that should support our research question.  

    

In addition to our central research question, our research focused on four thematic assessments that 

were first identified during initial meetings with MinMinas: LPG subsidies, environmental impacts of 

firewood usage, cultural barriers to a firewood transition and monitoring and evaluation (M&E) of the 

FSP. 

 

Literature Review 

This report draws from a variety of sources, including peer-reviewed journal articles, books, 

government, think-tanks, and stakeholder reports, as well as newspaper articles. The academic sources 

were mainly gathered through Google Scholar, McGill Library, and other relevant search engines using 

key phrases that included, but were not limited to: “liquefied petroleum gas”, “energy transition,'' 

“firewood consumption or use”, “deforestation and fuelwood use”, “firewood effect on women” “health 

messaging LPG”, “LPG subsidy reform” “LPG subsidy reform OR targeting OR mechanisms OR 

challenges OR efficacy”. Other research papers and relevant reports were also recommended by 

subject-matter experts and stakeholders.  

 

A vast body of academic research exists on these topics falling under different domains such as energy 

policy, economics, health, environmental science, women and indigenous studies, and monitoring and 

evaluation framework. This report utilised approximately 100 academic and non-academic research 

papers and reports to build an understanding of the key concepts and support insights derived from the 

expert and stakeholder interviews. Supporting expert insights with academic research was not always 

possible as some research, such as LPG health messaging, was not available as it is currently being 

developed or evolving. 

 

METHODOLOGY 

 

How can a transition from firewood to Liquefied Petroleum Gas (LPG) for cooking in rural and peri-

urban areas of Colombia be effectively and sustainably achieved?  
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Guiding Documents of the FSP 

While the majority of this report has focused on firewood transitions more broadly, research on 

monitoring and evaluation is focused specifically on the FSP. Hence, the insights and recommendations 

pertaining to that section draw from the documents that guide and operationalize the FSP:  

● The Consultants’ Final Report (2019)30 proposes a program for the progressive substitution of 

firewood, outlining the suggested components for its implementation. 

●  The Interim Project Report to The Hydrocarbons Unit (2021)31, heretofore referenced as “The 

Interim Report”, is the most up-to-date report available. It was prepared by the FSP project 

manager, Sara Velez Cuartas.  

● The National Quality of Life Survey (2018), heretofore referenced as “ECV”, is a census-type 

survey that the National Administrative Department for Statistics (DANE) carries out to collect 

information on different aspects and dimensions of household well-being and living conditions, 

including issues such as: access to  public, private, or communal goods and services, health, 

education, comprehensive care for children under 5 years of age.32 It is the primary method by 

which  the Colombian government gathers socioeconomic data about its population. It 

categorises the population based on this socioeconomic data into strata. The FSP only 

considered households that fell into the bottom two strata of ECV data for inclusion in this project.  

 

Expert and Stakeholder Interviews 

In addition to an extensive literature review, 20 subject matter experts and stakeholders were 

interviewed. These individuals represented various think tanks, universities, organisations and 

government departments. Considering the vast amount of research on the policy question, academics 

and think tanks were utilised to support key research findings while communicating their field experience 

in various case study countries. The insights and recommendations that are aggregated within this 

report were developed by researching countries that have previously undergone or are currently 

undergoing a transition from firewood to LPG. These case study countries include: Brazil, Peru, 

Ecuador, El Salvador, Cameroon, Kenya, Ghana, India, Thailand, and others.  

 

There were certain limitations to our research with respect to these interviews. The stakeholder 

interviews did not include consultations with the targeted beneficiaries of the FSP. In addition, we had 

limited access to on-the-ground NGOs that may have helped relay the thoughts and opinions of program 

beneficiaries. The perspectives of these groups are partly embodied within the large body of literature 

on this topic; however, we recognize that this research does not fully replace the lived -experiences of 

the program’s beneficiaries. Furthermore, firewood transition touches on several different subject areas, 

including economic policy, environmental concerns, cultural norms, and social objectives, for example. 

When discussing with experts, we observed their answers and proposed policy solutions to be 

occasionally biased towards their area of research. We intentionally considered and attempted to 

mitigate these biases by weighing the views of multiple experts when developing the recommendations 

for this report.  
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Firewood may seem like a sound source of cooking energy given its comparative advantages of 

affordability, accessibility, cultural significance, and associated cooking taste, but it also carries long-

term and adverse health, environmental, and economic impacts, especially on poor households. 

 
The negative health consequences of cooking indoors with firewood and other 

types of solid fuels and biomass like animal dung or crop waste have been 

well-documented. The World Health Organization’s (WHO) most recent fact 

sheet on household air pollution (HAP) and health lays out some of the most significant impacts. 33 Every 

year, nearly 4 million people die from illnesses attributable to HAP from inefficient cooking stoves 

utilising solid fuels like biomass.34 HAP also causes non-communicable diseases such as  strokes, 

ischaemic heart disease, chronic obstructive pulmonary diseases (COPD) and lung cancer. 35 

Worryingly, nearly half of the deaths due to pneumonia among children under five years of age are 

caused by particulate matter (also known as soot) inhaled from HAP.36 Overall, illnesses tied to cooking 

with firewood and other types of solid fuels and biomass pose a greater mortality burden than HIV/AIDS, 

malaria and tuberculosis combined.37       

In Colombia, a MinMinas guiding document reports that 2,286 deaths and approximately 1.2 million 

illnesses were attributable to HAP in 2017.38 The same document also reports nearly 1,000 premature 

deaths among women and children in 2009; with almost 200 of these deaths occurring among children 

under five, and the remaining 800 occurring among adult women.39 COPD accounts for the highest 

cause of death among these women.40 These 1,000 deaths also represented 11,635 lost Quality-

Adjusted Life Years (QALYs) per year, with the brunt of these losses being attributed to the deaths 

among children under five.41   

A significant number of adverse  outcomes attributed to firewood 

usage, like the socio-cultural deprivations42, affect women 

specifically. According to the WHO, hundreds of thousands of 

women die annually from daily exposure to firewood.43 Many of these deaths are caused by women 

using firewood to cook their daily meals in poorly ventilated kitchens, which is 100 times higher than the 

acceptable standard of smoke allowed.44 For this same reason, women also face disproportionate levels 

of respiratory and neurocognitive illnesses, as well as the potential for low birth weights caused by 

HAP.45 Both men and women collect firewood, but women spend more time gathering wood for fires,  

which places a higher time and physical burden on them.46 Given its strenuous physical labour, 

gathering  firewood increases the risk of musculoskeletal damage, and may place women (and children) 

at risk of injury and violence in less secure environments.47  

 

The consistently disproportionate effects on women in nearly all countries around the world are tied to 

the “triple burden” of domestic work enabled by social norms surrounding their responsibilities: spending 

long hours doing market work, household duties, and childcare.48 Given the international momentum 

around achieving gender parity (SDG 5),49 it is fundamental for women to attain their full potential in the 

economic, political, and social spheres.50 Progress in transitioning away from firewood should thus be 

able to contribute to economic growth and gender equality. 

 

IMPACTS OF COOKING WITH FIREWOOD 
 

HEALTH IMPACTS 

SOCIO-CULTURAL IMPACTS 
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The household use of firewood as a primary cooking fuel in rural 

and peri-urban areas has various impacts on the environment. 

These impacts originate from the removal of trees from nearby 

forests and the subsequent burning of these resources, which emit greenhouse gases and other 

particulates into the atmosphere. The removal of natural resources from forests can have several 

impacts on the environment: 

 

Forests that are degraded overtime will see biodiversity diminished as habitat is lost and human 

disturbances increase51. Biodiversity is the key to ecosystem resilience and is an important indicator of 

a healthy ecosystem. When a living system is diverse, it can respond better to disruptions.  A healthy 

forest with many tree species, for example, can recover better from invasive species. In addition, a 

biodiverse world will be more adaptable to climate change. The replacement of these forests with mono -

specific plantations will only worsen biodiversity loss. Even more sustainable practices such as the 

collection of dead wood debris from the forest floor can impact the survival of mosses, fungi, insects, 

small mammals, and cavity nesting birds52. In addition, the removal of trees from the forest may cause 

changes to the physical, chemical, and biological properties of the soil. The soil will see a reduction in 

organic matter and nutrient availability, causing less plant growth. Furthermore, removing stumps from 

the landscape can cause erosion, especially on slopes. Flooding may occur more frequently in areas of 

deforestation due to compaction that yields impermeable soils53.  

 

Secondly, the burning of firewood impacts the environment as it releases greenhouse gases and 

particulate matter into the atmosphere. This ultimately contributes to global climate change. 

Deforestation contributes approximately 10% of anthropogenically sourced carbon dioxide emissions, 

according to a report from the Intergovernmental Panel on Climate Change in 2013. If forest de gradation 

and tropical peatland emissions are included, the contribution rises to 15%54. Many tropical forests are 

no longer considered carbon sinks, as they are emitting more carbon than they are capturing. This is a 

direct result of deforestation and forest degradation. It is important to note that only a small portion of 

these emissions come from fuelwood consumption for cooking55. Furthermore, wood burning causes 

aerosols that have a warming effect to be released into the atmosphere. Black carbon, or soo t, is the 

most common aerosol which remains in the atmosphere for up to several weeks. Black carbon is 

considered to be a ‘short-lived climate pollutant’. However, its climate impacts can be far reaching, as 

atmospheric brown clouds caused by black carbon can alter the Earth’s hydrological cycle and will 

darken snow and ice, leading to the melting of arctic sea ice56.   

 

A watershed report published in 2020 by the Modern Energy Cooking 

Services (MECS) Program, led by Loughborough University in the United 

Kingdom and the World Bank’s Energy Sector Management Assistance 

Program (ESMAP), tallies the cost of cooking with firewood and other types of solid fuels and biomass 

at USD 2.4 trillion per year.57 These enormous costs are driven by negative externalities on health, 

gender, and climate. Health costs alone stand at USD 1.4 trillion per year due to deaths and QALY 

losses associated with HAP, while gender costs totalling USD 0.8 trillion annually are estimated based 

on women spending up to six hours on cooking and related tasks like fuel gathering and cleaning.58 

Climate costs, linked to greenhouse gas and black carbon emissions released by inefficient fuel 

production and consumption, account for the remaining USD 0.2 trillion.59 

However, it is important to note that Latin America and the Caribbean have the lowest overall costs 

(USD 86.8 billion) – with a lower health cost compared to other regions likely being explained because 

of the high penetration of LPG.60 Finally, the report notes that rural and urban livelihoods are linked to 

ENVIRONMENTAL IMPACTS 

ECONOMIC IMPACTS 



 
12 

the value chain of firewood and other types of solid fuels and biomass.61 Although the disruption of these 

chains through a transition away from firewood may cause short-term negative consequences, the 

potential for local jobs to be created by alternatives could be net positive once the costs of the transition 

are absorbed.  In Colombia, the premature deaths and illnesses attributed to HAP and reported in 2017 

were equivalent to costs that surpassed 3 billion Colombian pesos (approximately USD 770,000).62   

 

 
 

The previous section discussed experts’ consensus on the drastic outcomes from cooking with firewood 

indoors. Yet despite agreement on the consequences of this practice, there is no similar agreement on 

the best means to mitigate these. There is also no consensus on the prioritisation of outcomes that a 

transition away from firewood could unlock. The fact that cooking is enmeshed in so many different yet 

fundamental aspects of peoples’ lives, has enticed policymakers to believe interventions will lead to 

synergic benefits for the full range of considerations discussed above. Regardless of these interventions 

having the capacity to lead to some degree of improvements across the board, governments, including 

Colombia’s, should recognize that they will still have to make choices on policies that will perform better 

in some areas than others. For example, improving health has long been championed as one of, if not 

the central driver, for firewood transitions. This is largely because of the astronomical costs it imposes 

on people, communities, and governments every year. But does current research substantiate the ability 

of policy interventions to achieve the desired health benefits? If so, which options do this best – and do 

they come into some tension with either other dimensions, like environmental protections and 

sociocultural factors, or the financial and operational abilities of key stakeholders?   

Over time, researchers and experts have attempted to pivot away from falling into the trap of thinking 

that these tensions inevitably lead to zero-sum decisions. Frameworks that will be shared further below 

have tried to provide a more holistic lens through which to analyse the complex dynamics at play in 

transitioning away from firewood. Rather than erasing the often-tough choices governments have to 

make to enable these transitions, these approaches equip policymakers with the means to grasp the 

extent to which interventions lead to particular outcomes over a host of areas - and understand which 

mix of outcomes are “good enough” for their purposes. Thus, this section will strive to clarify some of 

these interventions and outcomes: the subsidisation of LPG and the impacts of such a policy on forests 

and sociocultural dimensions. The section will conclude with a discussion on monitoring and evaluation, 

as this is a critical element in helping government’s determine which choices should be made to achieve 

‘success’.   

Broadly speaking, policymakers have looked to enable a transition away from 

firewood by improving the access to and use of three options: modern (electric) 

cooking, improved biomass stoves, and cleaner cooking fuels. The distinction 

between electricity access and clean cooking have been seen as separate policy objectives in the 

past.63The use of electricity, which would all but eliminate emissions noxious to human health compared 

to combustion fuels but nonetheless emit greenhouse gases depending on the source of power 

generation, is still treated as a distinct policy initiative to improving cooking energy sources . This is 

likely due to the significant investments required to foster its widespread accessibility, which  includes  
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improving the generation, transmission, stability, capacity, or infrastructure of existing electric g rids, or 

developing strategies for deploying off-grid technologies.64 

Progress in integrating these objectives is underway through programs like the United Kingdom’s MECS 

and its “eCooking” electric technology.65 A 2021 study has pointed out that challenges, including high 

deployment and use costs for electric ‘mini-grids’ to operate eCooking devices in rural areas, along with 

demand-side management issues, remain for this option.66 It is also important to note that in Colombia, 

the total rate of electricity access stands at 97% but falls to 86% in rural areas – meaning there are 

approximately 1.5 to 2.2 million people who lack access to electricity in the country, and approximately 

USD 2.3 billion would be required to provide electricity access to these “last mile” users67 - otherwise 

designated as Non-Included Zones (NIZ)’s by the government. These statistics closely mirror those in 

the 2018 ECV.68     

The second option, improved biomass stoves, has recently attracted some degree of questioning. 

Evidence on the efficacy and purported benefits of improved biomass stoves, particularly on health, has 

been mixed at best. A 2020 literature review focusing on health outcomes and improved biomass stoves 

concluded the following: these stoves are beneficial in decreasing blood pressure for women over 40 

years of age; women who use these stoves display better health-related quality of life; improvements in 

childhood pneumonia, birth weights, and other birth-related outcomes cannot be confidently attributed 

to these stoves, although there are concerns on self-reporting affecting this inference with regards to 

pneumonia; and more research is required to determine the impact of these stoves on cancer and CVD 

mitigation, although more confidence is expressed in positive effects for the latter regardless of limited 

evidence on the link between HAP and CVD.69     

Another study, published in 2021, cites several instances in which the pollutant emissions of improved 

biomass stoves reported in laboratory conditions differ from those in real-life settings, with the study 

itself finding emissions in the latter being much higher even after accounting for socio -cultural and 

technical factors.70 This is in line with the views of researchers conducting one of the most robust 

international studies on health outcomes related to a firewood transition, in which they agree on the 

improbability that current improved biomass stoves will achieve or sustain reductions in pollutants 

relevant to health outcomes.71 Emphasis on improved biomass stoves as a solution has thus waned, 

but not disappeared altogether.   

This leaves the third option, cleaner cooking fuels like LPG, which is the main subject of the p resent 

policy report. Based on the literature review and interviews with experts and stakeholders that followed 

the reasoning explained in the methodology section, important insights were identified that should 

support the FSP’s understanding of LPG subsidies. 

 

Defining subsidy success and the challenges of exclusive LPG use 

As hinted at by the multiple consequences of cooking with firewood, substituting this fuel with a cleaner 

alternative promises a variety of benefits across many policy spaces. This includes the health, 

environmental and socio-cultural outcomes that have already been discussed. However, these 

overlapping policy areas have been described as “the blessing and the curse of the issue” 72, which 

becomes evident when reviewing the proclaimed goals of the FSP’s LPG subsidies. 

By “increasing the number of low-income households with access to cleaner fuels” and “increasing the 

availability of cleaner fuels at a lower price” via LPG subsidies, the FSP’s central objective is to “reduce 

the number of households cooking with biomass (firewood) through access to LPG stoves”.73 This logic 

is displayed in its targeting of  100,000 beneficiary households. But is providing 100,000 households 
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with the LPG connections and supplying the subsidy month to month what is implied as the overall 

‘success’ of the FSP’s subsidies? A number of direct and indirect “ends” tied to this objective allude to 

reducing pollutant exposure and health complications associated with HAP, but there is no mention of 

the limitations expressed by research on this front. The FSP’s definition of success is unclear.  

Interviewed experts repeatedly mentioned that fully substantiating the linkage between the FSP and the 

subjects of its listed ends, let alone the policy of subsidisation more generally, would likely require costly 

and intricate studies. Barring the injection of substantial funding to design and conduct these studies, 

the FSP could introduce a sturdier monitoring and evaluation framework, especially around the 

objectives of its subsidies, to help make sense of these complex relationships and better define success. 

This would enable the FSP to strive towards what some researchers on the health front call “good 

enough evidence”74 based on the best available data. More on this point will be said in a subsequent 

Monitoring and Evaluation section, but for now, a concrete example on the importance of understanding 

these complexities arises when looking at the nexus between health ends, exclusive use of LPG, 

affordability, and the phenomenon known as ‘stove stacking’. 

It has been noted that LPG is categorised as a clean cooking fuel by WHO, in reference to its ability to 

reach specific indoor air quality guidelines. Researchers have observed these thresholds can be 

compromised when LPG stoves are concurrently used with other types of stoves and fuels – with some 

going as far as suggesting that the near-exclusive use of cleaner fuels would be required to maximise 

potential health benefits.75 The main challenge with this suggestion is the widespread prevalence of this 

concurrent-stove practice, known as “stacking”. 

A 2020 literature review that examined numerous clean cooking programs across eleven different 

jurisdictions found that in all cases, substantial stove stacking existed – even in countries where LPG 

subsidies have historically been established.76 This is despite the same review concluding that fuel 

affordability is one of the driving factors behind stacking, along with unreliable fuel supply and a 

misalignment between diverse household energy needs (like preparing certain traditional foods) and 

cooking technologies.77 The finding also explains why the review’s authors, along with some experts, 

suggest opting for approaches that favour “cleaner stacking” instead of aiming for the exclusive use of 

LPG, where these types of stoves could potentially coexist with improved biomass stoves and additional 

behaviour interventions that reduce total exposure to indoor air pollutants. 78 

The dissonance of this suggestion emerges when recalling the mixed evidence on health outcomes, 

especially from improved biomass stoves. How central is the “indirect end” of improved health outcomes 

to the FSP? Enough for it to attempt to incentivize exclusive use despite strong evidence of its difficulties 

because of stacking? Or would the FSP be open to considering some of the health benefits it seeks 

could be reduced if it were to entertain the possibility of incorporating improved biomass stoves into its 

planning? These observations are not intended to restrict the FSP to a binary either/or choice, but rather 

to highlight the need to be aware of which outcomes are actually feasible given the research to date and 

the complex dynamics at play. More fundamentally, it should also prompt a re -evaluation of the 

initiative’s – including its subsidies – objectives. 

Subsidy Targeting and Delivery Mechanisms 

There is also consensus among experts and the literature that universal fuel subsidies, including 

universal LPG subsidies, are highly inefficient in supporting low-income households  – both in terms of 

the fiscal burden assumed by governments who implement them and in terms of the high marginal costs 

associated with transferring ‘$1 extra dollar’ of support – because benefits are predominantly captured 

by upper-income households.79 Instead, more effective targeting that would allow the benefits of 
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subsidies to truly reach low-income households is one of the preferred suggestions by researchers and 

experts. 

It must be noted that the FSP is thus on good footing thanks to its subsidies being explicitly targeted to 

low-income households – in levels ‘1’ or ‘2’ of Colombia’s socioeconomic/administrative categories, the 

lowest in its system – as well as “Indigenous or other ethnic groups”. The FSP should also consider that 

the experiences of other jurisdictions in targeting LPG subsidies, particularly when having to reform 

historically universal schemes, have proved challenging. Two questions arising from these attempts 

may help provide guidance for the FSP: how should low-income, or rather, the households most in need 

of subsidy support, be properly determined? And how effective are the chosen subsidy mechanisms? 

Both questions are central to the way in which India is grappling to reform its universal LPG subsidies.  

Sources appear as endnotes below.80 81 

 

 

CASE STUDY: INDIA 

 

India introduced LPG subsidies in the late 1970s, primarily over concerns of affordability for the 

increasingly popular commodity. Every household with an LPG connection was entitled to 12, 14.2kg 

subsidised LPG cylinders per year – regardless of socioeconomic status. During the mid-2010s three 

policies somewhat modified this approach, reflecting a desire to tighten the subsidy’s targeting and 

prioritise LPG adoption due to health concerns. The 2014 PAHAL cash transfer scheme was designed 

to clamp down on the diversion of subsidised cylinders and illegal LPG connections, requiring 

beneficiaries to pay for LPG at a market price and only later receiving a subsidy amount in their bank 

accounts. A complementary “Give It Up” campaign was started in 2015, where higher-income 

households could voluntarily opt out of their subsidy. The 2016 PMUY connection scheme aimed to 

provide 50 million LPG stoves and associated equipment to eligible households – and notably, it issued 

LPG connections only in the name of the women living in the benefitted households. 

Although these initiatives are largely considered a success, there are important shortcomings. PMUY 

achieved its official objective, but research shows that stove stacking continues to be prevalent among 

beneficiaries. PAHAL reduced illegal connections by requiring beneficiaries to register with a 

functional bank account, but cash constraints at the time of purchase and registration problems have 

been reported. PMUY targeted low-income beneficiaries through a “deprivation criteria'' under a 

government census, but PAHAL’s attempts to add an income-based cut-off has only restricted less 

than 1% of active connections and “Give It Up” has only excluded around 5% of the same.  

 

These shortcomings contribute to the scheme remaining universal in practice. As a result, high-income 

households still accrued large benefits because low-income households continued to consume less 

subsidised LPG cylinders by comparison. The underlying challenges of this situation are two-fold: it is 

difficult to improve greater targeting of these subsidies when there is no standardised policy to isolate 

‘low-income households’; and the policy design (universal subsidies) lends itself to capture by high -

income households. Experts have suggested alternate approaches like lower volumetric caps, but 

most underscore the need for more robust targeting that is partly enabled by better subsidy delivery 

designs. 
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Lessons from India therefore emphasise the fundamental relationship between better targeting and the 

broader concept of subsidy effectiveness – reaching those in need at an acceptable cost. Policymakers 

should be aware of the options available to them for this purpose, but more importantly, they must 

acknowledge that tradeoffs inherent to each option have been pointed out by both research and experts. 

While three specific options will be reviewed in this section by mainly drawing from work carr ied out by 

the International Institute for Sustainable Development82, all rely on a strong beneficiary targeting and 

identification framework, which the FSP should keep top of mind.    

A) Cash, Direct Transfers 

This policy option covers either conditional or unconditional cash transfers, either through existing social 

protection programs to compensate beneficiaries for high LPG prices or cash being delivered post-LPG 

purchase directly to beneficiaries. Researchers from the Inter-American Development Bank (IDB) cite 

extensive examples to show cash transfers are the most cost-efficient way to provide support to low-

income households83. 

However, there are several tradeoffs to this option. Interviewed experts and stakeholders noted the low 

political acceptability of cash transfers due to the public’s perception that money would be ‘given away’. 

The proper targeting of these transfers would rely heavily on the accuracy of identification and targeting 

processes, with the IDB saying only 43 percent of low-income individuals in Latin America benefit from 

existing cash transfer schemes.84 If these transfers were to be unconditional, there is no guarantee that 

LPG specifically will – or will not be – purchased. And as shown in the Indian case study, beneficiaries 

may experience liquidity constraints – that is, be unable to pay upfront for the market price of LPG at the 

time of purchase.   

B)  Vouchers 

This policy option would involve distributing vouchers that could be exchanged by beneficiaries for an 

LPG subsidy through existing social protection program infrastructure or other targeting and delivery 

mechanisms. As opposed to cash transfers, vouchers would guarantee that the subsidy is associated 

with LPG consumption, while also being more politically palatable than the same.  Still, the targeting of 

those vouchers would rely heavily on the proper identification of beneficiaries. Unique to this option, 

there is also a risk that people in need of support may be excluded by the chosen voucher delivery 

channel – for example, mail vouchers could fail to reach households with no postal code. Peru, a 

country that has been running this type of scheme for some years, offers relevant lessons.  

 

CASE STUDY: PERU 
 
The FISE is a national subsidy mechanism established in 2012 by the Peruvian Ministry  of Energy 
and Mining (MINEM) and private energy distributors. Its main goal is to improve energy access, 
especially for households living in poverty or extreme poverty. LPG access is a key component of 
FISE, through which a monthly voucher worth an estimated USD 5 is delivered to eligible families. 
The voucher is used to exchange an empty 10 kg LPG cylinder for a full one at approximately USD 
10. 

Multiple criteria need to be met by potential beneficiaries, revolving primarily around income, 
vulnerable housing conditions, electricity access, registration as a household living in poverty in a 
national database, and already having an LPG stove. In contrast to the FSP, the program does not 
provide LPG stoves or connections to households. To receive the voucher,  households with electricity 
must register with their electricity provider and those without must register with their local MINEM 
office. Upon eligibility being confirmed, vouchers are attached as an electronic code to electricity bills 
that are then redeemable through cellphone.  
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FISE’s LPG strategy has had mixed success. 2017 data shows the initiative reached over 1.5 million 
households nationwide, with over 900,000 receiving vouchers. Nearly 90% of those receiving 
vouchers exchanged them for LPG cylinders. Notably, some beneficiaries reported combining two 
vouchers every two months to fully cover the cost of a cylinder after mentioning affordability was a 
barrier to monthly purchasing. But less than 5% of households in 2018 reported using only LPG to 
cook – which means stove stacking was present in more than 90% of beneficiaries. This correlated 
with HAP levels being consistently above WHO air quality guidelines in both beneficiary and non -
beneficiary households, despite these levels being lower in the former. Additionally, beneficiaries 
also reported widespread confusion about registering for the program due to not knowing about the 
eligibility criteria, believing that having electricity was a program requirement, and uncertainty about 
where to sign up. Others still pointed to a weak LPG supply chain and difficulty in exchanging 
cylinders in rural areas as barriers to participating. 

Interviewed stakeholders with FISE observed several moments of policy adjustment throughout the 
program. Beneficiaries were able to combine two vouchers after FISE staff identified the general 
inability to purchase cylinders on a monthly basis, and so extended the validity of vouchers to 60 
days. With one of the criterions being a set level of electricity consumption, the ‘vacation homes’ of 
relatively higher-income households were eligible for the subsidy. When identified, another criterion 
to exclude these homes was added: the type of flooring used during construction, with specific, more 
expensive materials being grounds for exclusion. 
 
Both instances of adjustments have a common foundation: FISE’s ability to assess relevant program 
data regularly and thoroughly. A collaborating department within MINEM conducts quarterly audits, 
at times every one to three months, to review key FISE indicators. It also works closely with 
participating energy distributors, who maintain lists of eligible households within their areas and in 
turn coordinate with the Peruvian department in charge of the national database.  
 

Additional sources appear as endnotes below.85 

C) Point-of-sale retailers 

A subsidy may also be channelled at the point-of-sale of LPG. Beneficiary eligibility would be 

corroborated by retailers against registration in a particular database or existing social protection 

programs. Once confirmed, discounted prices are offered to beneficiaries, with  the government paying 

the difference to the retailer after the purchase is made. This option addresses liquidity constraints 

somewhat more directly and is likely more operationally feasible because of the reduced points of 

contact for subsidy payment. However, interviewed experts and stakeholders agreed that this option 

carries multiple tradeoffs: it is considered much less cost-efficient than cash transfers; it will likely 

incentivize inefficient use of LPG and could create a black market between jurisdic tions that have and 

do not have a subsidy (although volumetric caps and strong beneficiary identification may limit these 

outcomes); it may cause cash flow issues for retailers if payments are not made quickly; and like in all 

cases, it will depend heavily on strong targeting measures.     

While these three options have different advantages and tradeoffs, there is a clear through line – proper 

targeting and identification, facilitated by robust and regular review, is imperative. The FSP would do 

well to ensure its own subsidy eligibility database is built around the most up-to-date socioeconomic 

indicators, that enough resources are provided to enable the consistent review of that database, and 

that it proactively ensures the eligibility of LPG subsidy beneficiaries as well as identifies households 

that may be unintentionally excluded.    
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Political and operational dimensions of subsidies 

The literature and interviewed experts also raised concerns about the risk of subsidies becoming 

“locked-in” over time, especially if they are initially universal and/or become an instrument for political 

manoeuvring. Although the first scenario is not the case for the FSP, it may wish to heed the experiences 

of other countries in this regard, paying special attention to the possibility of the subsidies being dragged 

into politicised discussions. Over time, such a development could hinder attempts for more effective 

subsidy targeting and entrench considerable fiscal pressures. In addition, the FSP should also be 

mindful of the potential effects of operational factors, such as the ease of registration for beneficiaries, 

on the efficiency of subsidies. 

Ecuador provides a cautionary tale in terms of the acute politicisation of LPG subsidies. Originally, LPG 

was universally subsidised under a broader fuel subsidy scheme designed to consolidate power for the 

governing military regime in the mid-1970s and provide support for vulnerable households.86 By 2020, 

the price of LPG had remained flat since 2003, although Ecuador has faced a massive financial strain 

of USD 2.3 billion per year to sustain overall fossil fuel subsidies over the past decade. 87 Several reforms 

have been attempted to ease these pressures, but a combination of public protests, mobilisation by 

labour organisations and political parties voicing strong opposition have all contributed to these failures. 

The current subsidy scheme has become so entrenched that a few interviewed stakeholders in a 2020 

study said that touching LPG would mean “the government will fall”.88 A similar, though more restrained 

sentiment is even present in India, a country where this view would perhaps not be as popular due to 

the presence of the “Give It Up” campaign. Yet an interviewed expert noted that some political parties 

have resorted to calling LPG subsidies a ‘citizen’s right’, with some observers believing that the 

campaign’s denoted success is due in large part to the popularity of the current prime minister.  

El Salvador, on the other hand, is an example that demonstrates harsh public backlash  over a highly 

unpopular subsidy reform that is gradually turning into widespread support. In 2011, the country 

instituted a large reform to its universal subsidy scheme to deal with fiscal pressures, replacing this 

mechanism with a cash transfer that would be eligible for households that consumed a relatively low 

amount of electricity per month89. Although the subsidy stood to benefit large swaths of the population, 

particularly low-income households that did not consume LPG previously (and in most cases used 

firewood to cook), nearly 70 percent of the population disapproved of the reform. 90 However, as the 

government began to deliver the subsidy, public perception improved over time – with researchers from 

a 2017 study concluding that the government’s ability to effectively deliver the subsidy to intended 

beneficiaries contributed to that positive outcome, although a better communications campaign that not 

only focused on beneficiaries, but also spoke to the population at large would have supported initial 

reactions.91 This is an essential lesson for the FSP, as it suggests that neither an effective subsidy 

mechanism nor a communications strategy alone is enough to sustain public acceptance of a particular 

subsidy policy – both seem to have to act in concert with each other for the greatest public approval.   

As for operational considerations, Thailand’s case gives insights on the importance of the simplicity of 

registration and the risk programs may run if they overemphasise strict targeting at the cost of user  

ease. In 2013, Thailand raised its subsidised domestic LPG prices, opting to target more affordable LPG 

directly for low-income households.92 The targeting was carried out through databases of Thailand’s 

electric authorities, with eligibility being determined by a relatively low electricity consumption cap.93 

Unique to this program was the fact that beneficiaries were not automatically registered to this scheme 

but had to sign up through their mobile phones instead. Once registered, they then had to go through a 

series of SMS messages between the Ministry of Energy’s “LPG4u” program and select retailers to be 

able to purchase subsidised LPG.94 Although it is unclear why, of the 7.7 million low-income households 
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that were eligible for the scheme in 2014, only 2% of users signed up for the program. Some researchers 

suggest that the burdensome nature of the scheme may explain the low uptake – in a manner somewhat 

reminiscent of the confusion over registration in Peru. The FSP should be aware of these observations 

on ease for the intended beneficiary as it moves forward with its initiative.          

Further research on LPG subsidies 

In the process of preparing this report, areas for additional research that the FSP would benefit from 

looking into were identified. While cost may be one of the largest barriers to the uptake of LPG, supply 

chain efficacy has also been noted by researchers as a key intervention area. 95 The FSP may wish to 

examine the context-specific challenges of strengthening the distribution of LPG in its most rural 

catchment regions and analyse examples of how other jurisdictions have tried to overcome this barrier. 

One such option is novel “pay-as-you-go” models that utilise smart LPG metres and give users greater 

flexibility in the amounts of LPG they can pay for to limit affordability obstacles.96 A few of these models 

are being piloted in African countries, although interviewed experts have noted that a scale threshold 

may need to be reached for these to be fully feasible. Finally, more research should be carried out into 

the percentage that fuel consumption should be subsidised to encourage the greatest adoption of LPG 

by households in Colombia. Some studies analysing other jurisdictions suggest that this amount may 

well be above 50%97, but there seems to be no overwhelming consensus on this number. 

Forests that are harvested unsustainably in a manner that 

degrades the integrity of the forest, can have profound 

impacts on the environment. MinMinas is interested in 

exploring the linkages between firewood transition, the rates of deforestation in Colombia, and how 

environmental indicators can measure the success of the FSP. 

 

Deforestation and Forest Degradation  

Deforestation is the unsustainable removal of trees that results in the long-term or permanent loss of a 

forest. It often suggests that there will be a transformation of land-use for purposes such as agriculture, 

mining or the development of urban areas. Deforestation can negatively impact the environment and 

contribute to climate change, biodiversity loss and alter landscapes.98  In Colombia, the most common 

causes of deforestation are commodity-driven or the result of illegal activity.  According to a government 

report, between 2015 and 2020, the major causes of deforestation in Colombia were catt le ranching, 

unplanned infrastructure growth, coca crops, illegal mining, industrial-level agriculture, land grabbing 

and logging.99 Cattle ranching represents the greatest source of Colombia’s deforestation, and accounts 

for double of all other factors combined.   

 

The loss of long-term potential benefits of a forest is a result of forest degradation. These benefits 

include carbon sequestration, biodiversity, erosion reduction, and goods and services generated from 

wood.100 This is caused by a reduction in the density of trees in the area; however, with forest 

degradation, there is no transformation of land-use. These changes to the composition of the forest are 

often temporary and regrowth is expected in the long-term. In addition, forest degradation may be the 

result of a loss of tree and plant species diversity, even if regrowth occurs. Monoculture forests may 

deplete the soil of nutrients and are less resilient to environmental shocks such as disease or severe 

weather events.   Diversifying the species in forest plantations has a positive impact on the quality of 

woodlands and contributes more to ecosystem services yielded from forests. 101 Evidently, forest 

management practices in Colombia can have an impact on the degradation of forests from personal 

firewood use.   

 

ENVIRONMENT & DEFORESTATION 
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It is important to note that international emission reduction programs, and programs that seek to 

enhance forest carbon stocks (ex. REDD+) are focusing more on deforestation, rather than forest 

degradation because it is simpler to measure and detect changes in deforestation.102 It is difficult to 

measure indicators of forest degradation such as tree species diversity, spacing of the trees and the 

marginalisation of tree diversification103.  

 

Firewood Consumption and Deforestation 

Forest degradation is directly correlated with an increase in per capita annual firewood consumption in 

communities adjacent to the forest104, but this perspective is inherently more nuanced at a local level.  

If household fuelwood consumption were to remain constant across various areas in Colombia, the 

impact it would have on forest health could be vastly different. A variety of ecological factors can cause 

one forest to degrade more rapidly or extensively than another. These factors include the species 

composition of the forest, soil composition, and local reforestation practices. For example, sustainable 

forest management can have positive implications for the availability of woodfuel. 

 

Woodfuel consumption is considered unsustainable only when wood is harvested more rapidly than the 

landscape can recover. Globally, it is estimated that 30% of personal firewood consumption (woodfuel 

demand) is unsustainable and is causing deforestation.105 Woodfuel consumption in Latin America is 

historically one of the lowest when globally compared.106 In addition, forest degradation is a more 

common outcome of firewood consumption than deforestation. The links between deforestation and 

woodfuel demand and the corresponding policy response have been exaggerated in some 

circumstances.  

 

On account that personal firewood consumption does not significantly contribute to deforestation in Latin 

America, the FSP is likely to have minimal effects on deforestation rates in Colombia. If a policy outcome 

of the energy transition program is to reduce deforestat ion, MinMinas should expect to see minimal 

results. In various case studies, environmental outcomes of firewood transition were not commonly 

discussed or considered to be an influential measure for measuring the success of a transition program. 

 

Considering the fact that forest degradation is a more common outcome of woodfuel consumption, 

sustainable forest management is valuable to ensure that the quality of wood resources is maintained 

and the ecosystem services that forests generate are robust.107 The magnitude of these impacts in 

Colombia is unclear and region-specific research is therefore required to understand local level forest 

health as it relates to fuelwood consumption. The effect that the FSP will have on forest degradatio n 

will depend on the social, economic, and environmental conditions of the specific regions, as variability 

between communities can be significant. 

 

Forest Availability and LPG Uptake 
Forest availability and subsequent management of these resources needs to be understood at a 

regional level to inform if an intervention is needed and what policy mechanism should be used. For 

example, a study conducted on forest availability in Bhutan yielded different implications for 

consumption threshold based on the location of the forest and its user’s behaviour. One site for fuelwood 

collection was in close proximity to a village and could sustainably meet the needs of the community at 

their current consumption levels.  In contrast, an alpine area that was also used by the community would 

be completely depleted of resources in less than a decade at the current rate of consumption for that 

area108. Therefore, fuelwood management practices must be grounded in evidence that reflects region-

specific consumption as opposed to nation-wide policies.   
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Evidence indicates that rural and peri-urban communities that are adjacent to forests with high 

availability have lower rates of LPG adoption, consumption and sustained use 109. This occurs because 

communities that have access to forests where firewood is easily accessible have less motivation to 

change fuel sources. The time-saving incentive that using LPG offers is less relevant to these 

households. Therefore, other mechanisms to disincentivize the consumption of firewood are needed.  

 

Reducing Firewood Consumption and Safeguarding Ecosystem Services  

Several mechanisms for reducing firewood consumption are described below. Although subsidising 

LPG incentivizes the use of an alternative energy source, a corresponding policy response to 

disincentivize the collection and consumption of firewood is needed in areas of high availability.  

 

Community Forest Management: Clear and enforceable property rights can be established in forested 

areas that were previously open access through community forest management practices. This can help 

alleviate forest degradation and environmental problems that stem from the overexploitation of forest 

resources to meet fuelwood demands within the community.  For example, communities may undertake 

replantations where the forest has been degraded, establish new woodlots specific for harvesting 

woodfuel, or restrict or limit woodfuel collection in certain areas. In addition to safeguarding ecosystem 

services that are important to the community, these practices also have the potential to gen erate 

revenue for the community from the commodification of the resource.110 Government enforcement of 

restrictions or limits to woodfuel collection may be advantageous as firewood becomes less accessible, 

LPG becomes a more economic and sensible fuel option for households. Access to LPG and a 

corresponding subsidy in Colombia will alleviate the distributional consequences of firewood collection 

restriction, as women and low-income households will have an alternative form of energy to use.   

 

Carbon Credit Programs: Carbon credit programs coupled with an LPG subsidy may increase LPG 

uptake. Market mechanisms such as voluntary standards certification have attempted to reduce 

deforestation within supply chains111. A popular example of this is the United Nations’ REDD+ (Reduced 

Emissions from Deforestation and Forest Degradation) program to which Colombia is a partner. 112 

Through the REDD+ program in the Himalayan region of India, there has been evidence to support 

successful community led preservation of forests through the coupling of LPG subsidies with a carbon 

credit program. A carbon credit along with an LPG subsidy promoted the transition away from firewood 

to LPG, in a circumstance when LPG uptake was variable. The appropriate dollar value for a carbon 

credit to encourage transition is largely dependent on the community’s combined forestry -based 

income, where the carbon credit value increases as forest-reliant income increases113.  

 

Payments for Ecosystem Services: As mentioned previously, ecosystem degradation may have a 

negative impact on the benefits that society receives from forests. In the literature, these benefits are 

often defined as ecosystem services. Payments for Ecosystem Services (PES) programs address 

market failures through economic incentives to communities, landowners, and households to change 

the behaviours that cause environmental degradation and a loss of ecosystem services 114. PES 

balances multiple objectives by conserving environmental processes and resources while providing 

local communities with a livelihood opportunity. For example, the PES program in Uganda targeted the 

management of private forests and their owners. The PES scheme changed the behaviour of private 

forest owners, who monitored their land more diligently and restricted firewood  collection from 

community members. Remote sensing also indicated that the program caused an increase in forest 

coverage115.  
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It is imperative that MinMinas include historically 

marginalised groups such as women and Indigenous 

communities in rural areas as it determines the most 

effective transition away from firewood. Identifying specific challenges that these groups may face will 

be essential for guiding and adapting the FSP.  

 

Sociocultural Context 

Colombia's rural and peri-urban areas are characterised by cultural and traditional values that have a 

profound social influence.117 Therefore, cultural practices influence the methods used for preparing food 

and also the structure and values held by the family unit—where men function as providers and women 

as caregivers.118 As the primary caretakers, women in these rural settings invest a significant amount 

of time preparing meals using biomass fuels, with cultural factors such as taste and familiarity impacting 

their decision to use firewood for cooking. Also, Colombia's Indigenous communities maintain distinctive 

livelihoods and social practices that are inseparably tied with nature.119 In fact, Indigenous peoples' deep 

understanding of Colombia's environment has facilitated their cultural survival, which has historically 

been challenged.120 These long standing commitments by women and Indigenous communities to 

cultural values, may come into tension with is these communities’ willingness to transition to firewood 

alternatives, thus threatening the FSP's success. 

 

Affordability of Firewood  

The low cost and accessibility of firewood is an important barrier to the transition to alternative cooking 

fuels. In Colombia, many households, especially people living in rural areas, i.e. the rural poor, 121 

continue to utilise firewood as their primary cooking fuel to meet their day-to-day cooking needs because 

it is still inexpensive and accessible in comparison to other cooking fuels. 122 Despite the increased 

availability of alternate cooking fuels in recent years, women and Indigenous communities have 

continued to consume firewood. Many Colombian women and Indigenous communities view firewood 

as a cheap and abundant resource, therefore transitioning to alternative fuels is not a prime 

consideration.123  This reflects a multifaceted issue that necessitates policy interventions across multiple 

sectors. Despite its convenient access and affordability, the widespread usage of traditional biomass 

fuels exposes vulnerable groups in particular to everyday socio-economic hardships that exist within 

rural regions.124 

 

Culture and Affordability 

Interviews with experts reveal that there is an inverse relationship between issues of strong cultural 

traditions and the lack of affordability of alternative cooking fuels. According to expert interviews, even 

in communities where cultural values are strongly held, removing the economic barriers to the adoption 

CASE STUDY: INDONESIA, PERU AND TANZANIA 

 

Results from “payment for ecosystem services” schemes are more effective when women are able to 

participate and make decisions regarding forest management. A study conducted in Indonesia, Peru 

and Tanzania addresses the effectiveness of climate policy interventions when gender quotas are 

mandated. In a “payment for ecosystem services” intervention, groups with at least 50% female 

representation conserved more trees and payments were shared more equally than those without any 

gender quota requirements. 

 

SOCIOCULTURAL IMPLICATIONS 
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of these alternative cooking fuels lowers the resistance to transitioning that is tied to these values. This 

is because the availability and affordability of firewood are essential drivers for its continuing usage. The 

affordability component is thus a key consideration in any fuel that attempts to be accepted within these 

societies. Also, research from other jurisdictions suggests that the primary reason for households not 

cooking with LPG is a lack of access to LPG equipment, reinforcing the notion that affordability plays a 

greater role in choosing what consumers use as cooking fuel.125 Aside from price, these alternatives 

must be easily accessible to ensure that such populations, particularly Indigenous peoples, have access 

to alternative cooking fuels.  

 

Indigenous Communities 

Interviews with experts find that cultural traditions become less influential when economic barriers are 

removed, but this works more with non-Indigenous groups, as Indigenous groups need to be treated 

differently. This is because Indigenous communities' distinctive lifestyles, in which their livelihoods are 

related to nature, and how they use this to preserve their culture, must be taken into account. As 

highlighted in expert interviews, Indigenous peoples' relationship with nature, specifically trees, is a non-

monetary one; instead, it is a cultural one. As a result, research reveals that Indigenous communities 

consume more firewood at the regional level than the rest of society because their cultural relatio nship 

with nature is such that they are less likely to take down trees for monetary reasons. In fact, they are 

one of the few communities in the world whose way of life has a positive impact on the environment.  

 

Cultural implications must be considered while evaluating firewood impacts and consumption. It is 

paramount that nothing be forced upon Indigenous communities that might lead them to lose their 

cultural beliefs and practices. However, as demonstrated in the research, there have been many 

repeated instances of human rights violations, land grabbing, corruption, dietary changes, and identity 

loss that are all part of rural development projects around the world. 126 Any policies or programs on 

firewood substitution can only be effective if they consider their belief systems, such as their rights to 

autonomy, self-determination, territorial ownership, and self-development visions,127 and also secure 

their participation throughout the program's many stages. 

 

“Triple Burden” 

While many women and Indigenous communities prefer and are accustomed to traditional firewood 

cooking practices, this is not true for all. The time-consuming and labour-intensive practice of cooking 

with firewood constraints many rural and peri-urban women. Gathering firewood is both physically and 

psychologically exhausting; many women suffer from health repercussions of physical injuries such as 

neck, head, animal attacks, and bruises.128 Women's and Indigenous women's chances are harmed by 

the "triple burden" impact. This is due to the fact that they spend a significant portion of their time cooking 

everyday meals, such as breakfast, lunch, and dinner, leaving no time for other activities outside of the 

home.  
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This "triple burden" on women reduces their possibilities for agency, and involvement in economic, 

political, and social activities. Time management is a challenge for most career women, such as 

teachers and community workers, and in many cases, they must forgo their ambitions to devote the time 

required to household activities, such as cooking.131 This is exacerbated by the fact that it takes a long 

time to prepare traditional cuisine using firewood. Also, studies demonstrate that onerous domestic work 

is associated with restricted financial and decision-making capability.132 As a result, rural women are 

forced to choose between pursuing careers and following traditional gender norms. Choosing between 

these possibilities is difficult, and it is especially difficult in socially conservative societies like rural and 

peri-urban Colombia, where gender standards are fixed and must be followed to avoid community 

condemnation. 

 

Increasing Inclusion 

Several mechanisms for increasing women and Indigenous communities in the firewood transition are 

discussed below, based on research and expert interviews. Since socio-cultural factors play an 

important role in influencing the degree of clean energy adoption, creative interventions are required to 

address this. 

 

A) Support for LPG 

In recent years, a global trend favouring LPG stoves has evolved among rural women, particularly those 

who rely on firewood for cooking. This global trend is the result of LPG stoves' becoming regarded as 

an ideal alternative for removing the barriers that prevent women from reaching their full potential.133 

Despite considerable economic barriers to LPG adoption, including the high fuel costs and cultural 

barriers to switching from firewood, LPG delivers long-term benefits for women. For example, according 

to a study assessing the COVID-19 impacts on household energy in Kenya, women spend an average 

of 40 to 45 minutes per day cooking with LPG134, as expert interviews revealed, is a shorter timeframe 

than if they cooked with biomass fuels.135 This time-saving function relieves women of the responsibility 

of collecting and preparing biomass thereby allowing them to devote more time to other activities, 

including leisure, reading newspapers/magazines, watching television, spending more time with their 

children, and participating more actively in their community.136 Understanding the value of LPG to 

women and incorporating it into the FSP is consistent with, and would therefore put Colombia on path 

to achieving, SDG 5 - promotes gender equality and the empowerment of women and girls in society. 
137  

 

Furthermore, the findings demonstrate that having LPG burners in their homes benefits men, too. A 

Kenyan case study found that the extra hour per day saved by using LPG instead of collecting firewood 

CASE STUDY: KENYA 

 

A study examined the long-term impacts of the COVID-19 lockdowns on household energy and 

dietary preferences, and found an association between demographics, household income, meals 

prepared, cooking frequency, and cooking fuel consumed. The study found that some of these 

existing inequalities were compounded by the pandemic, with women being more likely to report 

cooking more frequently while confined to their homes during COVID lockdowns, as observed in the 

Kenyan case study, emphasising the burden of households burdened with cooking in the 

community. 
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is beneficial to both men and women. This is crucial because, given that the majority of homes are led 

by men, it is critical that they understand and benefit from the use of LPG in order to secure its long -

term usage. LPG has been shown to relieve stress, boost food security, and increase the time men can 

spend with their spouses. Additionally, LPG helps them to diversify their diet, which benefits them and 

their families. 

 

B) Including Men 

Many rural settings, such as rural and peri-urban Colombia, are marked by traditional patriarchal values, 

where men are the primary financial providers and thus have greater decision-making power.138 In spite 

of this, much of the literature is targeted towards including women only in the transition from firewood. 

This is owing in part to the fact that men are less concerned about adopting modern cooking fuels since 

they are not typically responsible for cooking because their work is typically outside the household. As 

a result, there is less incentive to use clean modern cooking fuels.139 Furthermore, men are less aware 

of the harmful effects caused by biomass fuels, and even in cases where they are, they are less sensitive 

to these harmful effects since the health implications are less severe for them.140 Conversely, interviews 

with LPG experts revealed that in India, women are frequently the primary attendees at LPG information 

sessions set up by the Indian government. Also,  female-led households in India are more likely to use 

LPG than male-led households.141 However, in the rural and peri-urban settings highlighted above, 

female-led households are not common, thereby highlighting the importance of including men in the 

transition, i.e., male-led households. While stakeholder interviews and the literature have underscored 

the importance of including men in this transition as it is more effective, there is a gap in the literature 

and case studies about how this would be executed. Many of the proposals, such as eliminating 

traditional gender roles142 and incorporating  men into the transition, are complex,143 would require an 

abundance of resources, and grassroots solutions that have not yet proven to be effective.144 

Sources appear as endnotes below 145 146 147 

 

C) Dedicated communications campaign 

In adopting LPG stoves for the FSP, great importance needs to be given to the type of messaging used. 

Generally, consumer education campaigns can be useful for raising awareness about critical issues 

affecting society.148 Research has shown that simple health messaging has been somewhat effective 

for increasing the propensity for households to use LPG more regularly.149 For instance, a study done 

in rural Rajasthan, India, shows that simple health messaging helped to increase the willingness to pay 

for LPG vouchers, which also translated into an increase in the consumption of LPG. 150  While health 

messaging is the most common means of sensitising a society to transition to cleaner fuels, the reliance 

on health messaging alone is insufficient. Interviewed experts have highlighted that more clear linkages 

to daily life are more effective through dedicated communication campaigns. That is, informing women 

and Indigenous groups that firewood has adverse health effects is not sufficient to deter them from using 

firewood because, in many cases, these groups are already aware of some degree of health risks. 

Effective health messaging demonstrates the increased efficiency that this alternative cooking fuel has 

CASE STUDY: KENYA 

 

A research study on Northern Kenya examined men's influence on cookstove adoption decisions. The 

research showed that though literature on clean energy tended to targe t only women, it ignored the 

reality that men typically determine the brunt of household decisions. Though it is important to highlight 

women in the messaging, it is also necessary to target men since they have the decision making 

authority needed in an energy transition. 
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on daily life. For instance, linking the use of cleaner fuels to spending more time with children, spending 

more time with spouses, or engaging in any activity. The literature finds that awareness raising 

campaigns will always be useful if there is a positive attitude toward LPG, and this applies even in rural 

households and communities where patriarchal gender norms prevail.151  

 

 

Potential Impacts of World Oil Prices on LPG Subsidy 

Small fluctuations in the price of oil relative to supply and demand are expected, similar to any 

commodity that is traded globally152. More recently however, consumers and national economies have 

been grappling with large and unprecedented fluctuations in oil prices. Prices began plummeting in 2020 

as a result of the Covid-19 pandemic and have soared in 2022 due ongoing geopolitical tensions 

between Russia and its trading partners153.  

 

Significant increases in oil prices have the potential to impact a broad range of variables, including the 

government of Colombia’s ability to subsidise energy transition. Continuing to subsidise LPG will have 

a negative fiscal impact on Colombia, unless it is paired with consistent economic growth. This is rarely 

the case, as a large percentage increase in the price of oil has a disproportionate impact on low-income 

countries that are net-importers of oil. Gross domestic product tends to fall in low-income countries when 

there is a shock to the price of oil154. To mitigate the impact an increase in world oil prices will have on 

Colombia’s LPG subsidy program, the government may consider developing policies to reduce oil 

dependence and/or ensure subsidies are targeted to protect low-income and vulnerable segments of 

the population.  

 

A diversified power generation portfolio can alleviate the burden of fluctuating and increasing oil prices 

and reduce the risk of economic stagnation due to price hikes. This would involve increasing energy 

production from both renewable and non-renewable sources, such as electricity, and support options 

that are energy efficient, like improved biomass stoves155. This will ultimately reduce Colombia’s risk 

level to changes in oil prices.  

 

Impacts of COVID 19  

The COVID-19 pandemic has caused tremendous shocks in all aspects of society.156 The nature of the 

COVID economic recession meant millions of people were unable to work in close proximity to others, 

and thus were required to isolate themselves in their homes, which forced businesses to limit their 

capacity while others were forced to close down due to public health restrictions. As a result, many 

people were unable to work and businesses closed down. This led to a significant reduction in the 

productive capacity of economies around the world. The economic recession caused by the pandemic 

naturally meant that there was also an impact on the energy sector, including the LPG industry.    

 

The 2021 World Energy Outlook report by the International Energy Agency (IEA) highlighted these 

impacts. Between 2015 and 2019, the global population without access to clean cooking dropped by an 

average 2% per year, but between 2019 and 2021, this direction reversed for an increase of just over 

1%.157 Across the world, the pandemic reduced households’ ability to pay for cleaner fuels and reach 

LPG refilling stations during lockdowns, and according to the IEA, greater time spent indoors increased 

exposure to HAP and its associated health risks. 158 

OTHER CONSIDERATIONS 
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Monitoring and evaluation (M&E) are processes that allow policymakers and project managers to 

assess how an intervention evolves over time (monitoring), discern how effectively a program was 

implemented and whether there are gaps between the planned and achieved results (evaluation). 

Impact evaluation explores whether the changes in well-being are due to the program and to the 

program alone. These evaluation methods are important parts of the project management cycle that 

can facilitate learning, improvement and influence how future projects are carried out.  

 

The relevance of M&E in project management and public policy has increased with the 

professionalisation of the M&E discipline. Increasingly, ministries, NGOs and firms are incorporating 

M&E across industry functions. Regional, national professional associations and networks of M&E 

professionals are becoming more commonplace. The Latin American and Caribbean Network of 

Evaluation (ReLAC) is one such network that is not only a hub for sourcing skilled evaluators, but also 

develops regionally and culturally specific evaluation standards159 for enhancing and promoting 

evaluation practices across the region. Developing national M&E frameworks in the public sector is 

paramount to improving beneficiary outcomes and can increase transparency and alignment of 

institutional standards with inter-developmental agencies such as the World Bank, thus supporting 

sustainable development. 

 

Similarly, M&E in Colombia is also evolving. Colombia has achieved considerable success in the 

creation and strengthening of its monitoring and evaluation system, National System for Evaluation of 

Public Sector Performance (SINERGIA)160. Using an elaborate series of performance-based indicators, 

SINERGIA tracks policy performance government-wide and evaluates the implementation of key 

programs by agencies across multiple sectors161. In 2018, SINERGIA underwent a systemic capacity 

strengthening expansion funded by the World Bank to address substantial challenges including the lack 

of a single, clear conceptual framework, the need to clarify the roles and responsib ilities of the ministries 

and agencies which support the government’s M&E system, the absence of clear links between 

planning, budgeting and evaluation, and severe problems with the availability, frequency, and quality of 

data162. Results from the expansion show increased utilisation and satisfaction with SINERGIA data by 

ministries, policy makers at national and departmental levels as well constituents.  

 

This M&E section focuses primarily on MinMinas’ FSP as a national policy intervention that can inform 

broader sustainable energy transition efforts underway through the PFSP. The intent of this section is 

to analyse sector-specific M&E capacities historically and discuss the current M&E infrastructure of the 

FSP. This section draws extensively from the internal documents that guide and operationalize the FSP, 

along with research of M&E best practices and approaches to inform our M&E recommendations.  

 

M&E in FSP’s Predecessors  

To contextualise the FSP’s M&E capacities, it is helpful to understand how sector -specific M&E has 

evolved over the past decades. Colombia’s first attempt at mass rural energy transition, the  Gas Para 

el Campo/The Gas for the Countryside Program163, is a direct predecessor to the LPG FSP. It was 

designed in 1996 with the aim to provide LPG to about 750,000 rural families, most of whom were 

firewood consumers and who would never have access to natural gas massification programs due to 

MONITORING AND EVALUATION 
 



 
28 

their relative distance to natural gas distribution networks164. Although this program was successful, it 

was not effective in changing long-term cooking behaviour once the intervention ended. It was difficult 

to determine its effectiveness because this program did not have a formal and detailed ex-post 

evaluation.  

 

With the advent of the new millennium and the standardisation of M&E practices, subsequent iterations 

of energy transition initiatives began incorporating elements of M&E. The Efficient Stove Program 

included specific metrics for measuring if indoor CO2 emissions decreased with the given intervention  

as part of an impact evaluation. The incorporation and expanded use of SINERGIA’s monitoring 

significantly improved the quality of data used to develop and assess projects165. As part of the World 

Bank’s capacity strengthening efforts, they prioritised improving DANE’s national census, the Encuesta 

Nacional de Vida (ENV) data framework ahead of the 2018 census. This census was then used to inform 

the FSP’s eligibility criteria for participants and to establish appropriate targeting.  

  

Monitoring and Evaluation of FSP   

After thorough review of the FSP guiding documents and multiple clarifying conversations with 

MinMinas, the team developed a logic model (See Appendix II) of the FSP as a basis for analysing M&E 

mechanisms. It is acknowledged that this logic model draws primarily from the 2019 Contractor’s Report, 

therefore some of the elements may have been revised.   

 

A key insight from our research finds that elaborations on the operationalization of M&E are scant in the 

Project Plan and the Interim Report. The Project Plan acknowledges that M&E mechanisms for 

improved cookstove projects in the country are currently under construction but offers no plan for how 

M&E will be conducted in the interim. It also concedes that the effectiveness of the improved cookstove 

projects can only be scrutinised to the extent that they are adequately monitored and evaluated through 

qualitative or quantitative techniques currently available or to be developed in the future166. This section 

presents some of the observed gaps in the guiding documents of the FSP with the intent of 

recommending some solutions in order to strengthen the M&E components of the FSP.  

 

As mentioned in the LPG subsidies section, clear policy goals are crucial for designing success 

indicators for LPG subsidies. MinMinas has expressed that their sole focus in conducting the FSP is to 

increase access to LPG across rural Colombia for 100,000 households. The health, environmental and 

gender equity impacts of the ensuing intervention are secondary outcomes given M inMinas’ limited 

purview. They recognize that the FSP serves multidisciplinary functions for other departments, but there 

are no measurable metrics in either FSP guiding documents included to capture the health, 

environmental and equity aspects of the FSP. This is identified as a central tension in the logic of the 

FSP.  

 

What defines “success” in the FSP is not evident from the guiding documents. The Interim Report table 

does not elaborate on how MinMinas intends to measure the indicators. Within the confines of this pilot 

program, is success defined in the short-term through the targeting of 100,000 households? Or is it a 

more long-term emphasis, whereby success is measured on targeted households’ ability to sustain the 

behaviour change and maintain their LPG usage at specified time intervals throughout and after the 

pilot program concludes? Additionally, discussion on whether these metrics actually measure the 

evaluands is also missing from these reports. A quantitative measurement for the number of households 

that have been given LPG equipment does not tell us much about whether the households are actually 

using the LPG equipment, nor if the LPG usage is exclusive or if the household is stacking multiple 

cooking sources to meet their needs. 
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The Interim Report offers a table with their measurement indicators for the FSP. But beyond that, there 

is little methodological discourse on how MinMinas and the implementing partners intend to measure 

these indicators. Will they conduct interviews with participants? If  so, how will those interviews be 

conducted to ensure there are high rates of participation? Will they include health or greenhouse gas 

emission determinants of reduced firewood usage? 

 

To the extent that the Project Plan does elaborate on M&E mechanisms, it is in reference to:  

● Incorporating two main differential approaches: ethnicity and gender.  

● Incorporating a social justice-based evaluation approach that recognizes inequalities, risks and 

vulnerabilities and values the capacities and diversity of a given subject - individual or collective. 

● Developing M&E mechanisms based on an understanding of local cooking practices and that 

encourages the participation of local people at different stages of the program. These measures 

must be effective and must guarantee long-term sustainability. 

 

Key Insights of the FSP  

Other key M&E insights that surfaced in analysing the FSP can be traced to needing further clarity from 

MinMinas on how they intend to operationalize the FSP. For one, there is a perceived disjointedness 

between the Mining and Energy Planning Unit (UPME) and MinMinas on aims and intended utilisation 

of FSP outcomes upon conclusion of the pilot phase. Interviews with both entities suggest that UPME, 

a highly technical unit, and MinMinas have diverging perspectives on how the FSP will help shape 

UPME’s national PFSP strategy. UPME is not convinced that LPG is the best, most sustainable 

alternative to firewood usage in rural areas. This is at odds with MinMinas’ unilateral focus on LPG in 

the FSP. UPME is keenly interested in the outcomes of the FSP but does not see how it can be applied 

broadly across all of Colombia’s departments. MinMinas also is unsure of how FSP outcomes will 

influence national decisions, but that can likely be attributed to not having  established proper M&E 

mechanisms to help them understand how the FSP outcomes can help inform the national firewood 

substitution strategy. As the two government entities leading Colombia’s energy transition, this 

discrepancy presents a challenge of coordination and long-term vision.  

 

Indeed, to ensure the success of the FSP, there must be sustained political will through all project 

phases and strong inter-departmental and external stakeholder engagement, cohesion and 

coordination. The Project Plan details that the effectiveness of the FSP will depend on the actions of 

several government entities, which entails a demanding inter-institutional coordination work so that each 

actor in the program executes its task according to the established objectives. However, elaboration of 

how such coordination will occur is not detailed in either the Plan nor the Interim Report. Not having 

such inter-departmental coordination elaborated hinders the efficiency of the plan, as it runs the risk of 

replicating efforts, or missing opportunities to incorporate a holistic analysis. It is essential that the FSP 

has political leadership so that it is clear to all participants that this is a priority program for the 

government amongst competing initiatives.  

 

Additional insights emphasise having a well-designed, well implemented and well monitored program 

as paramount to the successful introduction of a complex policy intervention. Experts interviewed stress 

the importance of getting the metrics and intervention correct at the onse t for it to be successful. Not 

only should the LPG subsidy be analysed to ensure that it is sufficient to meet the needs of the FSP’s 

intended beneficiaries, but the metrics used to monitor LPG adoption must be defined at the start of the 

implementation in order to capture impact as it occurs.  
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Past experiences such as the Gas Para el Campo initiative exemplify how interventions can fail to yield 

sustained LPG adoption if there is not a sustainability plan in place for the intervention’s conclusion. 

Apart from rendering the intervention inefficient, not ensuring sustainability can have political 

repercussions if the desired behavioural change becomes null once the government intervention ends. 

If programs and policies are not put in place to encourage participants to continue using LPG after the 

pilot program ends, they may revert back to using firewood. It takes time to change habits and establish 

new local structures within households. Therefore, the length of time through which participants are 

monitored as part of the impact evaluation process is an important factor. An end-of-Pilot impact 

evaluation can show how many participants are currently using LPG as a cooking form, but it does not 

show if the intervention was successfully maintained unless there is follow-up evaluation at specified 

time intervals.  

 

Lastly, the database the FSP used to identify and categorise the households in the pilot program are 

unilaterally sourced from an internal database that employs SINERGIA data. However, this method may 

not capture all the people who stand to benefit most from LPG subsidies. To be included in the database, 

participants have to answer the ENV’s socioeconomic indices and be compared to SINERGIA data on 

income levels. While it is good that the ministry is using the databases at their disposal, this method 

may not be the best for identifying the communities most at risk. Although the FSP project manager 

acknowledged this is not a perfect methodology, it was reassured that the incentive is high for poor 

populations to participate in the ENV because it is how they qualify for other government subsidies, thus 

this was a likely measure for capturing most of the cross-sections of the population that could participate 

in the FSP.  

 

The methodology of the FSP is worth reviewing to understand how participants are selected. The 

database compares ‘Cedula’ numbers (Government ID #) with targeted answers to the ENV to learn if 

the households listed under the Cedula had also indicated substantial firewood usage within the sur vey. 

In addition to indicating high firewood usage on the ENV, participants selected for the FSP have to be 

from either ‘Strata 1’ or ‘Strata 2’ in the ENV, indicating that they are in the two lowest quartiles of 

socioeconomic status and/or belong to a recognized Indigenous group. From an equity perspective, 

people without Cedulas, including refugees, migrants and some Indigenous peoples, may not qualify 

for participation in the FSP. While this is not much of a concern during the pilot phase, it is a cause of 

concern should a formal national LPG subsidy plan be implemented based on the outcomes of the FSP.  

These considerations and insights are incorporated in recommendations to follow. Without a solid M&E 

framework underpinning the FSP, MinMinas will have difficulty conclusively determining the success of 

the intervention and its impact. If MinMinas wants to effectively translate the outcomes and lessons 

learned from the FSP pilot phase into a long-term sustainable energy transition, there needs to be a 

record of qualitative and quantitative metrics to tell the story of how it went, for posterity and for 

accountability. 
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There is a policy window available in February 2023 to recalibrate the FSP before it proceeds to the 

implementation stage. The following recommendations will establish an M&E framework within the FSP, 

and propose initiatives to address targeted LPG subsidies along with environmental and sociocultural 

considerations. MinMinas may not have the staff capacity and budget to advance all recommendations 

at once. This is why the report suggests MinMinas prioritise the recommendations based on feasibility 

and priority considerations that are expanded on below, as well as take into account report economic 

analyses that are included where appropriate. See Appendix 2 for a visual Logic Matrix and 

Recommendation Action timeline.  

 

 

Create a framework with clear goals for a sustainable transition. Understand the strengths and 

limitations of chosen policy instruments, and regularly apply this knowledge to make changes that 

help achieve these goals.   

 

Achieving a sustainable LPG transition can be facilitated by having a clear policy goal and definition of 
what “success” is. Some questions to consider include:  
 

● Is the overall FSP success defined in the short-term explicitly through the targeting of 100,000 
households? 

●  Do you view ‘success’ on a more long-term emphasis whereby success is measured by targeted 
households’ ability to sustain the behaviour change and maintain their LPG usage at specified 
time intervals throughout and after the pilot program concludes? 

● What does success look like in the implementation phase?  
○  Does it include effectively rolling out outreach programs to targeted populations? If so, 

who are you deploying to carry out this outreach?  
  

If success is not clarified, the disjointedness between the departments will continue, and the outcomes 
of the pilot program will be unclear, rendering the intervention ineffective.  
 

○  Develop a more specific understanding of success with relation to L PG subsidies. 
 
The FSP will also be unable to have meaningful conversations on the success of its subsidies if 
it does not seriously re-evaluate what it understands as such. Issues of departmental jurisdiction 
and regulations may constrict the ability of MinMinas to expand the scope of “success” beyond 
the limits of increased energy access for a set number of households. This in itself should be a 
catalyst for a greater discussion with other government departments whose policy spaces are 
touched by the program, which may not entail high and immediate monetary costs but may incur 
considerable human resources costs due to the need for strong inter -departmental coordination. 

RECOMMENDATIONS 
 

BUILD STRONGER MONITORING & EVALUATION 

 

1. Clarify how success is defined in the FSP, particularly in its problem 

tree and logic model.  
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That discussion should earnestly weigh the extent to which subsidies will help achieve desired, 
and however limited, health outcomes given the challenges of exclusive LPG use. At the same 
time, MinMinas will have to clarify how the success of its subsidies may coexist with other 
recommended complementary measures - like additional market mechanisms discussed below 
- while responding to greater input from groups like Indigenous peoples. This clarification should 
be of similar top priority as defining success for the FSP overall, as it will be critical in helping 
guide important policy choices. 
 
It should be noticeable by now that there are no easy answers to this puzzle. The FSP may wish 
to refer to the World Bank’s Multi-Tier Framework (See Appendix IV) for support. This is a tool 
to visualise the complexities in achieving clean cooking solutions (Note: this tool is specifically 
for modern energy cooking services). This framework will ultimately not do away with the fact 
that the FSP and MinMinas will still have to make significant choices, but it is an aid that is meant 
to help better understand the full scale of the consequences and dynamics of these choices. 
 

Leads Partners Feasibility Priority 

MinMinas DNP (for 
funding)  

High (MinMinas staff 
review and update the 
problem tree and logic 

High (If you’re not clear on what success 
is, you cannot develop an effective 

intervention nor evaluate it) 

T imeframe: It is paramount that this be implemented before moving into the implementation stage so that the 
evaluator can design an effective evaluation with clear outcomes.  

 

A program that is well monitored and evaluated is a paramount component of a policy intervention as 

complex as a firewood transition. MinMinas should establish a strong monitoring and data tracking 

system for the FSP, aiming for it to be in place before formal implementation begins. Its data collection 

processes should also be multifaceted. For example, rather than only tracking the delivery of stove 

connections and the subsidy, baseline data should also be collected to learn about - and differentiate - 

the characteristics of beneficiary households. This could be achieved by leveraging the involvement of 

LPG distributors when the initial stove connections are provided, training staff on pointed, simple, and 

consistent survey questions. Peru’s FISE has already set a precedent for co llaboration on monitoring 

and evaluation between government and private energy entities, so a similar arrangement in Colombia 

with participating LPG distributors could be explored.    

 

○  Convene an interdepartmental task-force to spearhead this effort. 

 

DNP or the appropriate fiscal entity, should appropriate additional funds to set up a monitoring 

data task force made up of SINERGIA and MinMinas staff for the duration of the Pilot project 

and throughout its impact evaluation stage. The creation of a dedicated data task-force will serve 

two functions: ongoing monitoring of the FSP metrics and contributing data analytics that 

advance an understanding of the effectiveness of LPG subsidies. Accordingly, the task force 

should have two internal working groups pertaining to its dual functions.  

 

It is recommended that one working group monitor relevant FSP metrics for measuring 

participant adoption, household usage of LPG, subsidy distribution and measure ex-post 

intervention impact on sustaining the FSP’s intended behaviour change.  

 

2. MinMinas should establish a robust monitoring and data tracking 
system.  
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■  Develop specific evaluation metrics that monitor LPG adoption by Indigenous communities.  

 

Specific metrics for analysing the adoption and sustained use of LPG by Indigenous 

communities, as well as their direct involvement in the FSP program - to be reviewed further 

below - should also be developed. This can help FSP program managers better understand 

the impacts of this policy in their communities given the unique relationship between 

Indigenous peoples and firewood. It is imperative that the parameters and processes for 

evaluation are designed in partnership with Indigenous peoples themselves, as these 

should be designed in a way that is acceptable to them and does not disrupt their 

livelihoods. 

  

The second working group with the monitoring task force would lead and coordinate relevant 

LPG subsidy data. As demonstrated by this report’s research and interviews, robust targeting 

and identification processes that are regularly assessed are a critical component of effective 

LPG subsidies and should thus be treated as a high priority. It is recommended that these 

processes are built upon creating and maintaining solid databases. These would enable the FSP 

to accomplish two goals: improving targeting of households in need of the subsidy and 

accurately and swiftly adjusting its subsidy programming as challenges surface. MinMinas will 

need to seriously consider the monetary costs related to staffing this working group - not to 

mention the costs associated with staffing the general task force - as well as the time required 

to establish this initiative, but these considerations should also be contextualised by the 

significance of creating such a system to enhance subsidy effectiveness.     

 

It is also recommended that the FSP connect with their counterparts in Peru’s FISE. This should 

allow for an exchange of lessons learned on database maintenance, indicator auditing and 

cooperation with private energy distributors in monitoring and evaluation of subsidies. The 

connection could also help the FSP determine the appropriate costs associated with running a 

successful beneficiary database framework, as well as the regularity with which to implement 

policy adjustments. The task-force working groups could consider preparing quarterly reports, 

like FISE does, and providing them to FSP project managers to facilitate program adjustments 

in case LPG adoption is lagging.  

 

Leads Partners Feasibility Priority 

MinMinas SINERGIA Medium (costs of staff time, 
procuring  and training field 

staff to gather data)  

High (necessary for ongoing qualitative and 
quantitative data collection)  

T imeframe: A robust monitoring and data tracking system must be in place before beginning the evaluation. 
In order for the ongoing monitoring to commence, metrics must be established before the implementation 
begins. What metrics will be measured will be informed by a recommended inter-departmental task force.  
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With the FSP in its pilot phase, it is crucial to effectively monitor impacts throughout the lifetime of the 

Plan and for project managers and stakeholders to “learn as they go.” A ‘Process Evaluation’ enables 

this learning, as it is an evaluation framework that incorporates opportunities to modify and adapt 

components as projects develop. It is recommended that this evaluation framework be established 

before starting the implementation of the FSP. The firm overseeing implementation should also include 

this framework as part of its standard project management protocols. If the project manager or leading 

FSP entity does not have in-house evaluation capacity to conduct impact evaluations, they should 

contract one specialising in Latin American evaluation standards as developed by reLAC.  

 

It is clear that it takes time to equip households with the proper cooking technology and even longer to 

change behaviour around cooking fuel preferences. Previous evidence from the GIZ HERA Cooking 

Energy Compendium and those obtained through the development of the guidelines for a national 

program of efficient cookstoves in Colombia stress that these types of energy transition projects should 

be conceived in the long-term, at least five years, preferably ten years’ post-intervention. The length of 

time by which participants are monitored as part of the impact evaluation process is paramount for 

capturing a snapshot of whether the policy intervention succeeded in sustaining a behavioural change. 

An end-of-Pilot impact evaluation can show how many participants are currently using LPG as a cooking 

form. However, it does show if the intervention was successfully maintained unless there is follow-up 

evaluation at specified time intervals.  

 

Therefore, the impact evaluation should be conducted over a prolonged time after implementation 

period with follow-up surveys and participant interviews scheduled in yearly intervals for up to three 

years after receiving the intervention. Reports of the Evaluations’ findings should be distributed amongst 

all involved departments, DNP and with any external stakeholders in a manner that is concise and 

conducive to improving internal knowledge of best practices for FSPs. MinMinas may wish to examine 

Utilisation-Focused Evaluation (U-FE) approaches to guide their impact evaluation, which can support 

the proper tracking and evaluation of social justice outcomes such as recognition or respect for cultural 

norms. The Utilisation-Focused Evaluation (U-FE) checklist offers a helpful framework for how to design 

useful impact evaluation.167 

 

DNP or the funding entity should appropriate funds for a multi-year evaluation contract, as this project 

will require ongoing process use evaluations in addition to impact evaluation.  Recognizing that financing 

multi-year impact evaluations, in addition to ongoing process and use evaluations, is resource and time 

intensive, we strongly believe and affirm that these are necessary for introducing clear purpose, 

providing data-based evidence to inform policymakers and most importantly, for measuring if this pilot 

program is having its intended benefit for Colombians who need this intervention the most. If  appropriate 

evaluation approaches are not incorporated now into the FSP, MinMinas and other interested 

stakeholders will forgo the benefits of gathering holistic, useful information about the true impact of the 

FSP. This will stall future efforts for a firewood and broader energy transition for rural Colombia, deter 

progress toward the SDGs, and keep Colombia from being at the vanguard of the Global South.  

3. Prioritise evaluation capacity and its implementation during and after 

FSP pilot phases.  
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Leads Partners Feasibility Priority 

MinMinas Implementing 
Firm, reLAC 

Medium (large scope, 
retaining additional 

funds for an evaluator) 

High (necessary for assessing outcomes, 
facilitating ongoing learning and deriving 

success)  

T imeframe: Evaluation is an ongoing process, hence developing evaluation capacity must be prioritised upfront 
before the implementation stage and refined throughout the implementation. Once the implementation period 
is over, the outcomes must be monitored and evaluated through an impact evaluation. 

 

The Plan details that the effectiveness of the FSP will depend on the actions of several government 

entities, which entails a demanding interdepartmental coordination work so that each actor in the 

program executes its task according to the established objectives. However, elaboration of how such 

coordination will occur is not detailed in either the Plan nor the Interim Report. To improve inter-

departmental transparency and efficiency as the project unfolds, this MOU should clarify which 

departments and/or firms are responsible for which aspects of the FSP and at what points in the l ifetime 

of the pilot project. It is recommended to use the MOCHA framework168 to help clearly define how 

interdepartmental and external stakeholder collaborations will proceed. The MOU should include how 

departments will outline their evaluation responsibilities. 

 

Leads Partners Feasibility Priority 

MinMinas Depends on which dimensions 
of the problem MinMinas 

wants to explore 

High (Improving 
internal 

coordination 
through MOCHA) 

Medium (Helpful to do as capacity is 
available; just need to make sure all 

stakeholders are onboard with how the 
FSP is moving forward) 

T imeframe: Feasible action to help internal coordination should be implemented before the FSP is fully rolled 
out. Different departments should have a key contact person involved in the coordination who is responsible 
for reporting back to the home department and following up with any related support tasks to  observe any 
metrics within their purview. 

 

 

Since MinMinas and UPME are solely focused on energy access, other dimensions of a firewood 

transition are not a priority for them to monitor. Thus, if the full range of policy areas that the transition 

touches are to be properly monitored, it is contingent on other departments responsible for these areas 

- like health, environment, and sociocultural issues - to work with the FSP monitoring task force to embed 

these dimensions into the project. Beyond monitoring, each of these departments must commit staff 

4. Delineate an interdepartmental memorandum of understanding (MOU) 
with clear project management and engagement responsibilities for all 
stakeholders involved in the FSP.  

5. Actively encourage other ministries invested in the health, 
environmental and sociocultural dimensions of transitioning to LPG to 
provide relevant resources and metrics for the FSP.     
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time and resources toward implementing strategies to operationalize their metrics. For example, i f 

MINSA wants to measure if FSP participants have improved health outcomes, they must do the 

following:  

 

○  Operationalize what “improved health” means in this context and which indicators can be used 

to measure it.  

○  Develop greater understanding of the relationship between the intervention (increased LPG use 

in households) and their intended outcome (improved health). MINSA must develop an outreach 

strategy and partner with local clinics to ensure they are measuring the right health indicators 

amongst the targeted populations.  

○  Conduct Utilisation-Focused Evaluation (UFE) to ensure that the outcomes can be employed in 

a policy context.   

○  Each department conducts its own ex-post impact evaluations relating to health outcomes. 

  

Leads Partners Feasibility Priority 

MinMinas Depends on which 
dimensions of the problem 
MinMinas and stakeholders 

wants to explore 

High (collaboration 
through the joint- 

departmental 
taskforce) 

Medium (Helpful to do as capacity is 
available; just need to make sure all 

stakeholders are on-board with how the 
FSP is moving forward) 

T imeframe: If other ministries want to track relevant metrics within the FSP (i.e. does firewood transition 
improve household health outcomes), they must provide sufficient staff capacity and resources and 
incorporate cross-departmental coordination before implementation so that these issue dimensions can be 
incorporated into the FSP.  

 

MinMinas inquired about the connection between firewood transition, the rates of deforestation in 

Colombia, and how environmental indicators, namely deforestation rates, can measure the success of 

the FSP. It was concluded that deforestation is not a common outcome of personal firewood use, 

especially in Latin America. Fuelwood for cooking is often harvested in a sustainable manner, meaning 

wood is harvested at a rate that allows the forest to recover. It is recommended that MinMinas should 

not consider the FSP as an appropriate mechanism for reducing deforestation within the country. 

MinMinas may consider evaluating regional firewood collection to determine which communities have 

unsustainable practices that result in deforestation and/or forest degradation.  

 

 

 

 

MinMinas’ 2022 Projects and Funding Matrix estimates the costs of conducting the FSP at USD 

$20.828.857.05 169. This includes financing for pipeline network infrastructure projects for LPG (USD 

$2.427.34), Grant subsidies for the consumption of fuel gas (Natural Gas and Liquefied Petroleum Gas) 

in networks for strata 1 and 2 users ( USD $216.340.27) and Grant subsidies for the users indicated in 

the project description (USD $ 17.821.091.32). Given these figures, the opportunity cost of 

implementing a robust M&E framework for the FSP comes down to assessing the cost of implementing 

a robust M&E Framework vs. continuing with the pilot program as is (no M&E).  

6. Exclude the FSP as a mechanism for reducing deforestation in 
Colombia. 

The Opportunity Costs of Implementing a Robust M&E Framework 
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Evaluation expenses are highly situational and there are no magic formulas for calculating costs. 

Largely due to the degree of specialisation required, impact evaluations are generally much costlier than 

performance evaluations170. Depending on the size of the program, some organisations suggest using 

a rule of thumb of allocating 5-10% of the project cost to funding an external evaluation171. For a small, 

innovative project where the evaluation is intended to do a lot of work documenting and supporting the 

innovation, and learning lessons for the future, the budget required could be significantly more – 20%-

40%172. Similar programs like Peru’s FISE initiative allocated around 20% of their budget for Program 

Evaluation. Requesting draft budgets during the contractor evaluator hiring process could be one way 

to gather professional opinions on how much it would cost to design an impact evaluation for the FSP. 

It is evident that implementing a robust M&E framework will require the approval of additional funding 

from DNP.  

 

The opportunity costs of implementing a robust M&E framework are less focused on the monetary costs 

associated with conducting evaluations and more so with the associated impacts of conducting M&E. 

To continue the FSP as is, without an M&E framework, MinMinas risks ultimately losing some of the 

value of their monetary investment in the FSP. MinMinas will devote resources, staff time and funds to 

implementing the FSP but will not have a mechanism developed for tracking their success nor impact. 

This effectively will render their intervention ineffective because they will lack the qualitative and 

quantitative data to reinforce their FSP outcomes. No future learning will be derived without M&E, 

making it difficult to properly scale up the project once the pilot phase concludes.  

 

With an M&E framework, there is opportunity for MinMinas staff to observe, learn and adapt as the FSP 

cycles through the project. Investing in M&E is investing in MinMinas’ capacity and improving  their 

effectiveness. There is a broader institutional opportunity to develop a blueprint for conducting M&E that 

can be repurposed for MinMinas’ other project priorities. Perhaps this is an opportunity for MinMinas to 

incorporate professional evaluators in their project teams.  

 

 

 

Recognize the prevalence of stove stacking and adapt for a “cleaner stack”.  

 

Research and interviews included in this report point out that one of the central barriers to LPG adoption, 

the likely prevalence of stacking notwithstanding, is affordability. The FSP rightly recognizes this barrier 

by planning to provide a subsidy equivalent to some of the cost of the estimated monthly LPG 

consumption, but some experts have shared that there is uncertainty on what amount will be enough to 

maximise LPG adoption. As the program evolves, and more data is collected based on the success of 

the selected amount in incentivizing the use of LPG, the FSP should invest in building more knowledge 

on the demand-price elasticity of LPG to determine whether its selected percentage is the right one. 

MinMinas could consider collaborating with local universities or firms to conduct studies like 

Randomised Controlled Trials (RCTs) to analyse variable percentages. Furthermore, the fact that one 

MIXED INITIATIVE TO ADDRESS STACKING 

 

7. Identify the subsidy percentage that would lead to the highest level of 

LPG adoption. 

8.  
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of the scenarios proposed by one of the organisations contracted out to support planning for the FSP 

suggests fully eliminating the subsidy at a later point in time should be tempered against the (limited) 

evidence of COVID-19’s impact on affordability and the related regression to firewood. Increasing and 

sustaining the subsidy amount does run the risk of greater fiscal burden to the government, but as has 

been noted, more effective targeting may help alleviate these pressures. This is another reason why 

improving targeting processes should be central to the FSP’s work. 

 

Economic Analysis: MinMinas has pointed out that both legal and fiscal constraints will likely prevent 

them from raising the LPG subsidy amount over the percentage established by other government 

authorities responsible for designing national budgets. This fact should not outright discourage them 

from proposing to conduct research on an amount that encourages greater LPG adoption, which could 

then help inform budget decision-making. That said, instruments to carry out that research like RCTs 

are notoriously expensive - with some observers pointing out these may run up to millions of US 

dollars.173 However, an American non-profit focusing on evidence-based policymaking has suggested 

a potential approach to lower these costs: draw from existing administrative data that already measure 

key outcomes for purposes other than an official RCT, which enabled low-cost RCTs in social policy 

programs that ranged from $50,000 to $300,000 USD in 2012.174 It is vital to note however that this 

approach has two fundamental preconditions that make a stronger case for enhancing monitoring, 

evaluation, and database infrastructure as suggested in the present recommendations: that quality and 

reliable administrative data is available at a low-cost in the first place; and that researchers have clarity 

on the key outcomes that are being assessed through the available data.     

Leads Partners Feasibility Priority 

MinMinas Local universities or 
research firms 

Medium  
(Costs, time of research/study 
instruments like RCTs, legal 

constraints) 

Medium  
(important for strong adoption, 
but no “silver bullet” for stove 

stacking) 

T imeframe: It is suggested that research on variable subsidy percentages, if fiscally and legally possible, be 
conducted at the start of - or shortly after - the delivery of the main LPG subsidy begins. This would allow for 
timely comparisons to a baseline group, but MinMinas should be aware that insights may only be available 
when a mid-term evaluation that analyzes different adoption rates is carried out.  

 

Stove stacking has been one of the great constants throughout this policy report – regardless of the 

existence of LPG subsidies in a wide variety of jurisdictions. For this reason, the FSP must be prepared 

to tackle a situation in which LPG uptake falls well below its definition of success, especially in regions 

where the availability of firewood is such that it overtakes the subsidies’ adoption effects. In this case, 

the FSP could consider collaborating with MADS to institute a “cleaner stacking” option in which LPG 

stoves are used concurrently with improved biomass stoves. This approach would recognize the 

stubborn – and by some expert accounts, understandable – nature of stacking and could be a means to 

help make the best of that reality. If it were to choose this path, however, the FSP must be aware of the 

caveats surrounding health outcomes and the limitations of the present improved biomass technology. 

The FSP could keep this recommendation in mind as the program evolves and think of it as a potential 

response to improve results it considers underwhelming.  

 

8. Collaborate with relevant ministries to explore pairing LPG stoves with 

improved biomass stoves in areas with easily accessible firewood. 

 

9.  
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It should also be noted that the ‘cleanest’ stack possible, irrespective of forest availability, would likely 

be some combination of LPG stoves with electric cooking technologies if the exclusive use of the latter 

would not be possible. MinMinas may want to also look into this possibility, although it should further 

research the challenges of increasing electricity access in off-grid or rural areas that were very concisely 

covered in the report. Reaching out to MECS programming staff may help in this respect.  

 

Economic analysis: A concern raised by MinMinas regarding this recommendation highlighted the 

possible duplication of costs for the Government of Colombia if a single population group were to be 

targeted for both subsidised LPG stoves and subsidised improved biomass stoves. While data on the 

costs of improved biomass stoves programs goes beyond the scope of this report, and may likely be 

within the jurisdictional purview of MADS, it is important to remember that these additional costs would 

be highly targeted. They would only apply to households under specific conditions - high firewood 

availability, low LPG adoption - and would not constitute a “parallel program” to the FSP, which already 

envisions approximately 19.8 million USD for the subsidisation of LPG stoves and cylinder consumption 

throughout its full duration.175 Again, appropriate systems and infrastructure for accurate targeting and 

monitoring will be vital in enabling this recommendation.     

 

Leads Partners Feasibility Priority 

MinMinas MADS, other relevant 
Government of 

Colombia departments 

Medium  
(Costs albeit highly targeted, 

inter-department 
coordination) 

Low 
(Post-pilot evaluation needed to 
determine need for intervention, 

requires balancing possible 
lower health outcomes than 

desired) 

T imeframe: This recommendation would only trigger after the pilot phase of the FSP concludes in 2026. Its 
delay acknowledges that a post-pilot evaluation will be required to assess whether or not populations that 
exhibit low LPG adoption and are geographically close to areas with high firewood availability may require a 
response involving improved biomass stoves.   

 

 

When it comes to the development and execution of the FSP, Indigenous communities should be 

empowered and given a platform. Specifically, MinMinas should accommodate Indigenous people 

through their policies on a continuous basis so that they may produce more unique solutions. For 

instance, this can be accomplished through clean stacking, to guarantee that there are no major 

interruptions to their livelihoods while allowing them to still benefit from clean cooking energy. 

Indigenous communities must be given as much information about the technology as possible, 

particularly on its usage, safety and health impacts, and the cost of various forms of cooking fuels. This 

will empower and provide them with the platform to identify any gaps, risks, limitations, or opportunities 

in terms of the tools required. This can be planned and implemented through outreach by the 

Organización Nacional Indígena de Colombia/Colombian National Indigenous Organisation (ONIC)  in 

partnership with Indigenous elders, to exchange ideas. Ideas and solutions generated from these 

9.  Incorporate Indigenous communities' influence and participation in the 
FSP. Seek solutions in partnership with Indigenous communities that respond 
to their distinct relationship to firewood, which may include improved biomass 
stoves. 

 

10.  
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dialogues can be utilised to encourage clean stove stacking. This will guarantee that Indigenous 

community needs are addressed in order to minimise implementation gaps caused by a one -size-fits-

all policy for a heterogeneous region. 

 

Economic Analysis: The expert interviews and literature research reveal that it is critical to consider 

indigenous livelihoods while switching to clean cooking fuels, hence the recommendation to adopt a 

tailored solution of clean stove stacking. Using a cost benefit analysis, it is found that adopting cleaner 

cooking stoves has significant social and environmental benefits when it comes to restoring forests, 

improving health conditions, and saving time, which outweigh the cost of implementing.176 The 

opportunity cost of not adopting this would be considerable and would have harmful consequences to 

the environment and the health of indigenous peoples.177 The most significant cost of stove stacking is 

the implementation of this solution, the maintenance and program expenses.178 On average, the cost of 

creating a community-led sustainable energy initiative involving three large Indigenous communities is 

anticipated to be around 3 million USD for a two year period, but applying this to the Colombian context 

would require only a fraction of that amount.179 To obtain the greatest benefits from implementing this 

recommendation, it is critical to get a solid understanding of the characteristics of the targ et audience, 

as adoptions are largely influenced by economic, social, and demographic factors.  

 

Leads Partners Feasibility Priority 

MinMinas ONIC, indigenous 
elders 

Medium Medium 

T imeframe: This can be implemented during the pilot phase. MinMinas, in partnership with Indigenous elders 
and ONIC, could design policies that offer more tailored solutions for Indigenous communities. This could, for 
example, include clean stove stacking. This would ensure that a one -size-fits-all approach is not used for 
Indigenous communities, as research has shown the necessity for personalised solutions when it comes to 
fulfilling their clean cooking energy needs. 

 

 

Some communities in Colombia will have a greater affinity for using firewood for cooking because they 

live near forests that are easily accessible for collection. Forest availability can be a barrier to LPG 

transition as households are more likely to continue using firewood as it is more accessible and 

economical, compared to subsidised LPG. Market mechanisms that incentivise a transition away from 

personal firewood use, coupled with an LPG subsidy, may increase LPG uptake in areas with high forest 

availability. The objective of this recommendation is to increase LPG access and uptake, rather than 

decrease the environmental impacts of personal firewood collection, although there may be secondary 

environmental outcomes of the policy. 

 

It is recommended that the MADS, in collaboration with MinMinas, develop a market mechanism to 

reduce firewood collection in areas with low LPG uptake and high forest availability. These could take 

the form of a carbon credit or a payment for ecosystem services (PES) scheme. It may also involve 

supporting programs that fund community forest management projects. After Phase I of the FSP,  region-

specific research is required in communities with low LPG uptake. A comprehensive evaluation will 

determine the motivation behind local firewood collection practices and if high forest availability is 

provoking a dependence on firewood and inhibiting LPG adoption and sustained use.  

10. Development of market mechanisms for areas of high forest availability. 
 

 

11.  
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Economic Analysis: A literature review determined that, on average, the total REDD+ cost 

($24.87/tCO2e) is 2.23 times larger than the opportunity cost. The opportunity cost captures the 

foregone revenue from forest conservation such as, loss of income from timber logging, subsistence 

agriculture, and cattle ranching. This net benefit of a potential market mechanism is only an estimation, 

and the potential cost and benefits of a REDD+ program in Colombia will be dependent  on the 

geographical, ecological, institutional, and socio-economic circumstances of the project. In addition, a 

net benefit is yielded as implementation costs are relatively low compared to the opportunity costs. The 

opportunity costs are 3.28 times larger than the upfront and ongoing expenses required to implement a 

REDD+ scheme180. Considering Colombia is already a member of the UN REDD+ programme, 

implementation costs in high forest availability areas may be lower than other case studies captured in 

this literature review. This analysis does not include the health and social benefits generated from 

encouraging transition away from firewood through market mechanisms.  

 

Leads Partners Feasibility Priority 

MADS MinMinas, International 
organisations (ex. 

REDD+), private land-
owners 

Medium 
(Initial cost and time 

commitment to implement 
market mechanisms) 

Low 
(Mid-term evaluation results 
must indicate the need for 

market mechanisms before 
implementing) 

T imeframe: If market mechanisms are required, implementation would take place after the pilot project is 
completed in 2026. A post-pilot evaluation would identify regions that have low LPG adoption rates and 
sustained use, due to high-forest availability. MinMinas may work with MADS to implement market mechanisms, 
who is already involved in the global carbon market through various initiatives. 

 

Understand and meet the unique needs of women and Indigenous peoples in this transition, 

and develop the tools to do so.  

 
MinMinas, in collaboration with the MINSA and LPG distributors, should develop a dedicated 

communications campaign involving women and Indigenous peoples. In particular, the communications 

campaign can be developed in partnership with Indigenous peoples through their different 

representatives, including organisations like ONIC to ensure that their perspectives are heard and to 

identify how best to frame the communications campaigns in ways that are culturally suitable for them.  

 

The messaging surrounding LPG use and adoption should be related to the impact on people's daily 

lives. For example, the communications campaign should go beyond the health benefits and show how 

LPG may help people save time in their everyday lives. This would also be beneficial in supplementing 

the private sector's marketing efforts to encourage the purchase of LPG.181 This has also been utilised 

OPPORTUNITIES FOR INCLUSION AND ACCESSIBILITY 

 

11. Implement dedicated communications campaigns around LPG that are 
linked to daily life. 

 
 

12.  
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in other market transformation initiatives aimed at changing behaviour, such as solar lights, malaria bed 

nets, water filters, and handwashing campaigns.182 This can be addressed by establishing a campaign 

using relevant media channels such as newspapers, television, radio, and billboards. Given that we are 

dealing with rural and peri-urban settings where communication is frequently lost, communications 

campaigns should concentrate on public locations such as markets, community centres, and healthcare 

institutions in order to enhance information availability.  

 

Also, to remove communication barriers, this communication campaign should be presented in local 

languages, including indigenous languages, and shown with illustrations for individuals who cannot read 

or write. To encourage the transition, this campaign should clearly demonstrate: how to safely use, 

consume, and refuel LPG; how it would lead to more time with children and spouses by reducing cooking 

time; and how it can be used to explain the technology's ability to cook traditional foods and demonstrate 

faster cooking times. This would be vital for assisting families in terms of spending more time together, 

as well as socioeconomic advantages of being able to take up paid work options for women and raise 

social status through the use of cutting-edge cooking technology, which would be useful for tackling 

both the health and gender aspects of the issue.183  

 

Economic Analysis:  MinMinas expressed concerns about not being able to adequately implement this 

recommendation due to a lack of funding. The costs of health promotion efforts are primarily driven by 

decisions on the media platforms that will be utilised to deliver the messages; hence, media cost-

effectiveness is an important consideration.184 Awareness raising campaigns are expensive, particularly 

ones using traditional media sources.185 MinMinas could take cues on the cost of implementing a 

communications campaign using Ireland's two-year Power of One multi-media awareness campaign 

that cost $3 million USD in 2006-2008.186 Similarly, the purpose of this campaign was to promote the 

adoption of cleaner fuels.187 In order to offset the high costs associated with communications 

campaigns, MinMinas may decide to reduce the types of media to: TV, radio, and print, limit the scope 

of this communication campaign to the 100,000 target population; and then expand the scope as the 

project progresses. Despite the high cost, the opportunity cost of not allocating sufficient resources for 

communications campaigns may result in inadequate results, which has the potential to threaten the 

FSP's efficacy in ensuring sustained LPG use. The benefits of implementing a communications 

campaign are that it promotes awareness about clean cooking fuels and encourages its adoption.  

 

Leads Partners Feasibility Priority 

MinMinas MINSA, LPG 
distributors and ONIC 

Medium 
(cost of the design and 
implementation of these 
campaigns) 

High 
(important for ensuring the  
sustainability of interventions). 

T imeframe: This plan must be implemented as soon as possible to allow sufficient time to determine the concept 
and implementation of this campaign. The aim of this campaign is to educate rural communities about the 
benefits of utilizing LPG and to encourage its sustained use. This would require MinMinas to collaborate closely 
with ONIC, LPG distributors, and MINSA to identify how to successfully operate this initiative. 
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A growing body of research acknowledges the need for a holistic approach to transition away from 
firewood, as the use of this fuel for cooking is integrated into many cultural practices, the economy, and 
natural resource extraction. Merely facilitating energy access is too simple of a solution  for a problem 
that is complex and intricately interwoven into many areas of community life and government interest. 
A multi-dimensional problem requires collaboration amongst government departments, the creation of 
partnerships with the private sector and strengthening relationships with stakeholder groups, such as 
women and Indigenous communities. MinMinas is aptly situated in a position to propose changes to the 
current policy framework as they begin to implement the FSP, with a formal review of the prog ram 
commencing in February 2023.  
 
This report outlined three key dimensions where policy change may occur. The first dimension considers 
the prevalence of stove stacking globally. As there is no definitive mechanism for completely eliminating 
the use of firewood in cooking, MinMinas should strive to create a “cleaner stack”. This may incorporate 
the distribution of improved biomass stoves - acknowledging their potential hindrance on health 
outcomes and deciding if this is a necessary tradeoff. Providing opportunities for the inclusion of women 
and Indigenous people in the policy framework is integral to the second dimension this report identifies. 
Having public messaging that links transition away from firewood to daily-life is considered effective in 
promoting behaviour change in these target populations. This recommendation considers the direct 
involvement of Indigenous groups as fundamental to transition and the elimination of barriers that may 
impede their participation. Finally, building a framework that integrates robust monitoring and evaluation 
will ensure that the program continues to evolve and improve. A profound recognition for the strengths 
and limitations of a particular policy tool will allow for the informed adaptation of interventions to reach 
a clearly defined goal.  
 
Understanding the policy challenge through these three dimensions will allow MinMinas to better 
achieve its primary goal: to increase energy access in Colombia, while being aware of the tensions with 
other desirable outcomes such as health. This report recognizes that some of these recommendations 
will require significant cost and time commitments, meant to overcome the complexity of the policy 
challenge, that may be barriers to implementation. That is why implementation requires  MinMinas to 
work collaboratively with others in a multi-sectoral, multi-pronged approach. In this manner, they can 
work together towards improving the lives of Colombians.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION 
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The Firewood Substitution Plan (FSP) - According to the 2019 Contractors Report 
 
The Firewood Substitution Plan seeks to reduce the number of households that use solid fuels through 
effective conversions of households that use solid fuels for cooking by the use of LPG, in the 
departments with the largest number of households use solid fuels for cooking, through two tools: 

● LPG Equipment- The delivery of a “full-suite” connection for the use of LPG as fuel for cooking 
food. Includes provision of a stove, hose and regulator, which allows households to perform food 
preparation with the continuous use of LPG. 

● Subsidies- The delivery of a subsidy to the consumption of LPG for a percentage of the value of 
the minimum subsistence consumption of 14.6 Kg per month per family, the percentage financed 
will depend on the socioeconomic stratum in which the household is located and the rules that 
are defined by the Ministry of Mines and Energy.  

 
The Plan will positively impact a significant number of Colombian families. It is estimated that 1.66 
million households, equivalent to more than 5 million people, will see the benefits of the Plan and will 
experience a improvement in food cooking habits and technology, and more importantly, will see a 
significant improvement in their health and the quality of life of their family environment.  
 
The FSP will focus on the departments of La Guajira, Cauca, Córdoba and Arauca, and be carried out 
in phases:  

● Phase I (2020-2022) “The Pilot Phase” - Priority is given to meeting the minimum targets of the 
National Development Plan of 100.000 households covered in Group 1. 

■  Firewood substitution begins in Groups 2 and 3, with 30,000 families in Group 2 
(12% of the total households in the group) and 30,000 families in Group 3 (6% of 
the total households in the group). 

■  At the end of the first stage, with the proposed coverage of 160,000 households 
160.000, 1,504,230 families will still need LPG transition in Phases II and III.  

■  At the end of the 2020-2022 period, an evaluation will be made of the proposed 
area allocation schemes, lessons learned and recommendations to be followed 
in order to define the scheme applicable in the 2023-2030 period. 

● Phase II (2023-2030) period, the plan is to replace 650.000 households, distributed as follows:  
■  In Group 1, which includes households that use firewood and have access to 

electricity, the goal is to replace the cooking energy in 300,000 households, which 
represents approximately 37% of the number of households still to be replaced 
in this group. 

■   In Group 2, i.e., those households that consume firewood and do not currently 
have electricity service, 150.000 households will be replaced, approximately 67% 
of the households to be replaced in this group, which maintains the policy 
guideline of accelerating their exit from a firewood-only situation to diversify with 
another energy source. 

■   In Group 3, which includes households that consume firewood and diversify with 
another energy source, generally LPG, a total of 200,000 households is 
proposed, approximately 43% of the number of households to be replaced in this 
group. 

● Phase III (2030-2040)- The remaining 854.230 households currently consuming firewood would 
be replaced, which is equivalent to 51% of the number of households contemplated in the Plan.  
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FSP Logic Matrix and Action Plan  

The graphic below presents a logic matrix for the FSP and incorporates a time-bound action plan. The 

logic follows MinMinas expressed desired outcome that households have increased LPG access. The 

logic of the FSP (in Blue) follows that MinMinas, with funding from DNP, conducts an ENV data analysis 

to ID eligible FSP participants. The eligible participants are divided into three priority groups based on 

present energy access conditions. Eligible households then agree to participate in the FSP and receive 

the LPG subsidy and equipment from LPG distributors. At least 100.000 households use the LPG 

subsidies, effectively decreasing their firewood usage. The intervention increases their LPG access.  

The second part of this graphic (in Green) incorporates our proposed additions and recommendations 

stemming from our key insights to improve the FSP. We recommend bringing in the following additional 

stakeholders: MADS, UPME, Min Interior, ONIC, MINSA, SINERGIA and IPSE. Each additional 

stakeholder will play a role in advancing recommendations 1-5. Recommendations 6-10 pertaining to 

increasing M&E capacity (in Orange) will be achieved through collaboration between MinMinas, UPME, 

Sinergia and IPSE.  

 

Finally, the time series along the top of the diagram visually designates an action plan for implementing 

each recommendation with key timestamps of “Present 2022”, “February 2023” and “2026 - Post-Pilot 

FSP”. R1 is a short-to-medium term implementation. R2, R3 and R5 are ongoing implementations. R4 

is a long term implementation in response to FSP pilot outcomes. R6-R10 are short-term 

implementations with some ongoing as capacity allows.  

 

 

APPENDIX II 
 



 
46 

 

 



 
47 

The FSP incorporates the following ministries and their relevant duties, mandates:  

● The Consejo Nacional de Política Económica y Social (CONPES)- high-level ministry cabinet 

that sets the policy agenda. 

● The Departamento Nacional de Planeación (DNP)- is the executive administrative agency of 

Colombia in charge of defining, recommending and promoting public and economic policy. It  

harmonises sectoral plans with the National Development Plan.  DNP approves any 

modifications to the FSP.  

● The Ministry of Mines and Energy (MinMinas) formulates and adopts policies aimed at the 

sustainable use of mining and energy resources to contribute to the economic and social 

development of the country. They are the stewards of the FSP and its implementation. 

● The Unidad de Planeación Minero Energético (UPME)- Sub-unit of MinMinas that plans mining-

energy development, supports the formulation and implementation of public policy and 

generates knowledge and information. They are stewards of the PFSP. It is responsible for 

contracting the Study to define the Firewood Substitution Strategy and also participate in issues 

such as the National Energy Plan. UPME is also in charge of the administration and 

management of supply funds such as FAER, PRONE, among others, which are considered an 

essential element in the financing schemes of the Substitution Plan. 

● The Ministerio del Medio Ambiente y Desarrollo Sostenible / Ministry of Environment and 

Sustainability (MinAmb)- in charge of defining the National Environmental Policy and promoting 

the recovery, conservation, protection, ordering, management, use and exploitation of 

renewable natural resources.  

● The Ministerio de Salud y Protección Social/ Ministry of Health and Social Protection (MINSA)- 

in charge of national health policy and cross-institutional implementation of programs, policies 

and health outcomes. Since the improvement in the health conditions of families affected by 

firewood consumption is the pillar and axis of the strategy for long-term firewood substitution, 

the Ministry's participation in the following stages of the program is essential in areas such as 

awareness-raising among the families affected by firewood consumption.  

●  The Institute for Planning and Promotion of Energy Solutions for Non-Interconnected Zones, 
(IPSE): As an entity attached to the Ministry of Mines and Energy and due to its functions and 

area of work in the Non-Interconnected Zones, it is a very relevant entity for the execution of the 

Firewood Substitution Program. 
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Summary of Interviews with Experts and Stakeholders 

Name Affiliation Expertise Interview Date 

Leslie Fierro McGill University  

Program Evaluation, Public 

Health January 19th 

Chris Ragan McGill University Economics February 3rd 

Adrien Vogt-Schilb 

Inter-American Development 

Bank 

Environmental Considerations, 

LPG Subsidies February 21st 

Rafael Soria 

Universidad San Francisco 

de Quito 

LPG Subsidies, Environmental 

Considerations February 23rd 

Carolina Cruz 

Unidad de Planeación 

Minero Energética Government Energy Strategy February 25th 

Felipe Gomez 

AGREMGAS (Colombian 

Gas Retailers Association) LPG Subsidies, Industry March 1st 

Alexandra Planas 

Inter-American Development 

Bank LPG industry March 2nd 

Karin Troncoso  Loughborough University 

LPG Subsidies, Monitoring & 

Evaluation March 2nd 

Jill Baumgartner McGill University  Health implications of LPG March 3rd 

Jennifer Pedraza 

Ministry of Environment, 

Government of Colombia 

Air Quality Specialist, 

Environment March 4th 

Elisa Puzzolo The Global LPG Partnership 

LPG Subsidies, Women and 

Indigenous Peoples March 7th 

Sara Velez Cuartas 

Ministry of Mines and 

Energy, Government of 

Colombia M&E  March 9th 

Sunil Mani 

Council on Energy, 

Environment and Water 

(CEEW) 

LPG Subsidies and Transition in 

India March 11th 

Carlos Gould Stanford University 

Environmental Considerations, 

Women and Indigenous Peoples March 15 
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Name Affiliation Expertise Interview Date 

Catherine Potvin McGill University 

Indigenous communities, 

Women and Deforestation  March 18th 

Julio Muñoz 

Fondo de Inclusión Social 

Energético, Government of 

Peru 

LPG subsidy implementation in 

Peru Apr 25 

Daniel Carron Yale University 

Women and Indigenous, 

Environment  May 2nd  

Matthew Shupler University of Liverpool Women and Indigenous, LPG  May 2nd  

Hisham Zerriffi 

University of British 

Columbia 

LPG Health and Environmental 

Outcomes May 11 

Shruti Sharma 

International Institute for 

Sustainable Development LPG Subsidies in India May 11 
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List of Abbreviations 
Abbreviation Explanation 

CONPES Consejo Nacional de Política Económica y Social/National Advisory of 
Economic and Social Policy 

COPD Chronic obstructive pulmonary diseases 

CREEA Culturally Responsive and Equitable Evaluation Approach 

CVD Cardiovascular disease 

DANE Departamento Administrativo Nacional de Estadística / National 
Administrative Department for Statistics 

DNP Departamento Nacional de Planeación / National Planning Department 

ECV Encuesta nacional de calidad de vida / Quality of Life Survey 

FISE Fondo de Inclusion Social Energetico / Social Inclusion Energy Fund 

FSP Firewood Substitution Plan or the Plan 

GHG Greenhouse gas 

HAP Household air pollution 

IADB Inter-American Development Bank 

IEA International Energy Agency 

LPG Liquid petroleum gas 

M&E Monitoring and Evaluation 

MADS Ministerio de Ambiente y Desarrollo Sostenible / Ministry of Environment and 
Sustainable Development 

MECS Modern Energy Cooking Services 

MINEM Ministry of Energy and Mining (Peru) 

MinMinas Ministry of Mines and Energy 

MINSA Ministerio de Salud y Protección Social / Ministry of Health and Social 
Protection 

MOU Memorandum of understanding  

PAHAL Pratyaksh Hanstantrit Labh / Direct Benefit Transfer Scheme 

PEN Plan Energetico Nacional/National Energy Plan 

PEN Plan Energético Nacional / National Energy Place 

PES Payment for Ecosystem Services 

PMUY Pradhan Mantri Ujjwala Yojana / Prime Minister's Lighting Scheme 

QALY Quality-Adjusted Life Year 

REDD+ Reduced Emissions from Deforestation and Forest Degradation 

ReLAC Latin American and Caribbean Network of Evaluation 

SDG Sustainable Development Goals 

SINERGIA National System for Evaluation of Public Sector Performance 

UPME Unidad de Planeación Minero Energético / Energy Mining Planning Unit 

WHO World Health Organization 
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The Multi-Tier Framework (MTF) 

 
Source: Energy Sector Management Assistance Program, The State of Access to Modern Energy 
Cooking Services (Washington DC, USA: World Bank, 2020), xix 
https://documents1.worldbank.org/curated/en/937141600195758792/pdf/The-State-of-Access-to-
Modern-Energy-Cooking-Services.pdf  
 

According to the World Bank, the MTF’s design to measure progress “consists of six equal attributes: 
two technical attributes that have long shaped the definition of “clean” cooking (exposure and 
efficiency) and four contextual attributes that capture the user’s cooking experience (convenience, fuel 
availability [a proxy for reliability], safety, and affordability).”188 
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M&E Best Practices and Evaluator Competencies Criteria 

Best Practices for Developing an Evaluation Budget:  

● Depending on the size of the program, some organisations suggest using a rule of thumb of 

allocating 5-10% of the project cost to funding an external evaluation. 

○  for a small, innovative project where the evaluation is intended to do a lot of work 

documenting and supporting the innovation, and learning lessons for the future, the 

budget required could be significantly more – 20%-40%. 

●  Develop a budget matrix to identify what needs to be factored in your evaluation.  

● Calculate the costs of individual expenses and sum them to obtain the total cost of the 

evaluation.   

● When determining the resources needed to carry out the evaluation effectively take into 

account time, money, and expertise. 

●  Develop budgets that estimate high and low boundaries of costs depending on various 

scenarios.  

○  Set aside some funds for unexpected changes in the design or execution.  

○  Negotiate some flexibility in meeting expenditure or reporting deadlines. 

○  A Randomised Controlled Trial (RCT) which largely draws on existing data costs 

between $50,000 to $300,000, (Based on paper from the Coalition for Evidence-Based 

Policy). 

● An accurate estimate of the time required to complete the evaluation goes hand-in-hand with 

developing the budget.  

○  Consider developing an evaluation time budget, as well as a cost/resources budget. 

Many projects fail to budget sufficient time for the evaluation, producing results that are 

not as helpful or useful as initially expected. 

○  Don’t forget to include sufficient time for reporting, as well as learning and follow-up on 

findings. 

● One way of assessing the evaluation budget is to step back and review how the resources 

have been distributed across the various stages of the evaluation.  

●  Calculate the percentage of funds (and time) allocated to each of the major stages. 

○  There are no hard and fast rules about how resources should be distributed across an 

evaluation process; the particulars of design and context will have a significant effect 

on how resources are allotted to each stage and activity. 

○   Consider: Are the resource allocations an accurate representation of the evaluation 

purpose, context and design? 

● Assess the budget with the stakeholders who have been engaged in planning the evaluation.  

Excerpt from: Evaluation Costing | Better Evaluation and Estimate evaluation resources needed | 
Better Evaluation 

APPENDIX VI 
 

http://coalition4evidence.org/wp-content/uploads/2012/03/Rigorous-Program-Evaluations-on-a-Budget-March-2012.pdf
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53 

 How to Plan and Manage an Impact Evaluation: 

Like any other evaluation, an impact evaluation should be planned formally and managed as a 

discrete project, with decision-making processes and management arrangements clearly described 

from the beginning of the process. Planning and managing include: 

● Describing what needs to be evaluated and developing the evaluation report 

● Identifying and mobilising resources 

● Deciding who will conduct the evaluation and engaging the evaluator(s)  

● Deciding and managing the process for developing the evaluation methodology 

● Managing development of the evaluation work plan 

● Managing implementation of the work plan including development of reports 

● Disseminating the report(s) and supporting use 

Determining causal attribution is a requirement for calling an evaluation an impact evaluation. The 

design options (whether experimental, quasi-experimental, or non-experimental) all need significant 

investment in preparation and early data collection, and cannot be done if an impact evaluation is 

limited to a short exercise conducted towards the end of intervention implementation. Hence, it is 

particularly important that impact evaluation is addressed as part of an integrated monitoring, 

evaluation and research plan and system that generates and makes available a range of evidence to 

inform decisions. This will also ensure that data from other M&E activities such as performance 

monitoring and process evaluation can be used, as needed. 

For more information, see: 

● BE page: Plan and manage an evaluation 

● BE page: Establish decision making processes 

● BE page: Determine and secure resources 

● BE page: Document management processes and agreements 

● UNICEF Brief 1. Overview of impact evaluation 

Excerpt from Impact evaluation | Better Evaluation 

 

 

 

 

https://www.betterevaluation.org/start_here/plan_manage_evaluation
https://www.betterevaluation.org/plan/manage/who_controls
https://www.betterevaluation.org/plan/manage_evaluation/determine_resources
https://www.betterevaluation.org/plan/manage/management_processes
https://www.betterevaluation.org/resources/overview/overview_of_impact_evaluation
https://www.betterevaluation.org/en/themes/impact_evaluation#ImpactEvaluation_5
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Evaluator Competencies Criteria 

To assist you in hiring an evaluator, we have included a list of skills and knowledge that are important 

in conducting an evaluation. Many such lists have been created, though none have been formally 

endorsed by professional associations of evaluators such as the American Evaluation Association 

(AEA). However, we believe that the evaluator competencies proposed by the International Board for 

Standards in Training, Performance and Instruction (detailed below) will be helpful to you when 

considering the qualities and skills you would like your program evaluator to possess.  

It is highly unlikely that any one evaluator will have all of the skills associated with these 

competencies. In hiring or designating an evaluation lead, consider carefu lly the characteristics and 

skills that will be a good match for your program. Underlying all these competencies must be an ability 

to work in a culturally competent manner. See AEA’s statement on cultural competence for guidance.  

 

Evaluator professional foundations as identified by the International Board for Standards in Training,  

Performance, and Instruction: 

1. Communicate effectively in Written, Oral and Visual Form 

a. Use verbal and nonverbal language appropriate to the audience, context and culture  

b. Use active listening skills 

c. Choose appropriate technology to enhance communication 

d. Simplify and summarise complex information 

e. Facilitate meetings effectively 

f. Demonstrate effective presentation skills 

g. Write clearly and concisely 

2. Establish and Maintain Professional Credibility 

a. Model exemplary professional conduct 

b. Demonstrate relevant organisational, business and industry knowledge 

c. Stay current with new thinking and approaches in evaluation-related fields 

d. Update one’s professional skills 

e. Stay current with relevant technology 

f. Participate in professional activities related to evaluation 

g. Share knowledge and experience to develop evaluation skills in others 

h. Document one’s own work as a foundation for future efforts, professional presentations or  

publication 

i. Establish and maintain professional networks 

3. Demonstrate Effective Interpersonal Skills 

a. Be sensitive to cultural norms and organisational practices 

b. Establish and maintain effective working relationships 

c. Use consulting skills to clarify issues 

d. Use negotiation skills 

e. Use conflict resolution skills 

f. Monitor and respond to the dynamics of groups and teams 

4. Observe Ethical and Legal Standards 

a. Comply with organisational and professional codes of ethics 

b. Comply with applicable laws and regulations 

c. Respect the need for confidentiality and anonymity 

d. Declare or avoid conflicts of interest 

e. Respect intellectual property including proprietary rights 

http://www.eval.org/p/cm/ld/fid=92
https://openlibrary.org/books/OL1974130M/Instructor_competencies
https://openlibrary.org/books/OL1974130M/Instructor_competencies
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5. Demonstrate Awareness of the Politics of Evaluation 

a. Identify the potential political implications of each evaluation 

b. Clarify stakeholder values 

c. Attend to political issues as they arise 

 

Planning and Designing the Evaluation 

6. Develop an Effective Evaluation Plan 

a. Describe the program, process, or product to be evaluated 

b. Identify the stakeholders 

c. Identify the evaluation focus and key questions to be answered 

d. Use best practices or relevant literature to guide the evaluation plan 

e. Describe the evaluation strategy and expected outcomes 

f. Identify models, methods or designs to support the evaluation 

g. Collaborate with stakeholders to confirm the selected approach to evaluation design  

7. Develop a Management Plan for the Evaluation 

a. Develop the evaluation schedule, responsibilities and deliverables 

b. Determine the budget 

c. Identify internal and external personnel requirements 

d. Determine training needs of personnel 

e. Determine technology requirements 

f. Allocate personnel and resources to support the plan 

g. Develop a communication and reporting plan 

h. Obtain needed permissions regarding confidentiality 

i. Prepare and negotiate a proposal  

8. Devise Data Collection Strategies to Support the Evaluation Questions and Design 

a. Identify potential data sources 

b. Draw on a variety of evaluation instruments and procedures 

c. Evaluate the appropriateness of using existing instruments and tools 

d. Construct reliable and valid instruments 

e. Develop a data collection plan, including protocols and procedures 

f. Design appropriate sampling procedures 

g. Address threats to trustworthiness and validity of data 

h. Develop a plan for data analysis and interpretation 

i. Plan for the storage, security and disposal of data 

9. Pilot Test the Data Collection Instruments and Procedures 

a. Design the pilot test 

b. Identify an appropriate sample 

c. Implement changes based on feedback and results 

 

For more details and a sample evaluator job description: 

finding_the_right_people_for_your_program_evaluation_team.pdf (cdc.gov) 

 

 

https://www.cdc.gov/asthma/pdfs/finding_the_right_people_for_your_program_evaluation_team.pdf
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