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EXECUTIVE SUMMARY 



This Guideline is a tool to address issues on climate change technologies (CCT) 
(also called environmentally sound technologies, EST, or TAR, for its Spanish 
acronym) in national and sectorial policies and plans to relieve the negative effects of 
climate change in LAC. Its main objectives are: i) To be a practical tool for LAC 
countries to adopt policies and plans with regards to the identification, assessment, 
and adoption of EST to achieve climate change policy objectives. ii) Raise 
the number of countries using models and tools to assess technologies. 
iii) Facilitate the scenario analysis of technology inclusion as a climate change 
planning tool, using models that help decision makers to answer questions, 
nationally and internationally, and to understand the environmental, economic, and 
social impact of adopting these policies in their own countries, the region, and the 
rest of the world. A complete study is available in this link (Spanish only). 
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ABBREVIATIONS & ACRONYMS  

 

AHP           Analytic Hierarchy Process  

CPM          Context and Prospective Matrix 

ESTs      Environmentally Sound Technologies 

GDP          Gross Domestic Product 

GEF     Global Environment Facility 

IBC            Integrated Benefits Calculator 

IDB      Inter-American Development Bank 

INECC      National Institute of Ecology and Climate Change of Mexico/ Instituto Nacional de     

                  Ecología y Cambio Climático 

IPCC          Intergovernmental Panel on Climate Change 

LAC      Latin America and the Caribbean 

LEAP         Long-range Energy Alternatives Planning system  

MBR          Modeling Baseline Report  

MRV       Measurement, Reporting and Verification 

NDC          Nationally Determined Contributions 

NGOs         Non-governmental organizations 

NEB      National Energy Balance 

NGGI       National Greenhouse Gas Inventory 

SLCPs       Short-Lived Climate Pollutants  

SMEs         Small and medium-sized enterprises  

TAP           Technology Action Plan  

UNFCCC   United Nations Framework Convention on Climate Change 

 

  



2 
 

INTRODUCTION 

 
This Guide is carried out within the framework of the project “Mechanisms and Technologies 
Transfer Networks of  Climate Change in Latin America and the Caribbean (LAC)”1, which in its 
Component 1: Development of National policies and institutional capacities, is financed by the Global 
Environment Facility (GEF), implemented by the Inter-American Development Bank (IDB) and 
executed by the National Institute of Ecology and Climate Change of Mexico (INECC). 

According to the IPCC Special report on the impacts of global warming of 1.5°C above pre-
industrial levels and related global greenhouse gas emission pathways published in October 2018, 
scientists estimate that human activities have caused an approximate increase of 1.0 °C, with a 
probable range of 0.8 °C to 1.2 °C. Therefore, an increase of 1.5 °C  between 2030 and 2052 is likely 
to be achieved if it continues growing  at the current rate (IPCC, 2018). 

Even with the uncertainty of scale, scope and magnitude of the derived impacts from the 
temperature increase on the planet, there is evidence that LAC countries will be highly exposed to 
the direct and indirect impacts of climate change, with the Caribbean islands being  the most 
vulnerable to extreme hydrometeorological phenomena, even though the region contributes with 
4% of total world emissions. 

In 2014, the LAC region emitted 3,940 MtCO2e, with the energy sector being the largest contributor, 
as shown in Figure 1 (CAIT-WRI, 2014). This sector emissions come mainly from the fossil fuels 
burning associated with electricity generation, transport, manufacturing and construction, as well 
as fugitive emissions; fossil fuels burning and transport contributed 34% and 35% of the sector 
emissions, respectively. 

We are already experiencing the consequences of 1 °C global warming, through extreme weather 
conditions, rising sea levels and a diminishing Arctic sea ice, among others changes; IPCC invites  to 
increase the ambition and limiting global warming at 1.5 °C compared to 2 °C, which would require 
rapid, powerful and unprecedented changes in all society aspects, with clear  benefits for  people 
and natural ecosystems, ensuring a  more sustainable and equitable society (IPCC, 2018). 

This has evidenced  the countries´ need  for planning, defining and implementing a more ambitious 
and in a more acelerated way the mitigation measures, that helps to fulfill the commitment of their 
Nationally Determined Contributions (NDC) submitted to the United Nations Framework 
Convention on Climate Change (UNFCCC) as a result of the Paris Agreement - the first binding 
global climate agreement, signed in December 2015 during COP21 and which entered with force on 
November 4, 2016. In this Agreement the member countries have committed themselves to: 

“Holding the increase in the global average temperature to well below 2°C above pre-industrial 
levels and pursuing efforts to limit the temperature increase to 1.5°C above pre-industrial levels, 
recognizing that this would significantly reduce the risks and impacts of climate change”. Article 2 
numeral 1 subsection a (UNFCCC, 2015). 

  

 
1 LAC Region is composed by 33 countries: Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Bolivia, 
Brazil, Colombia, Costa Rica, Cuba, Chile, Dominica, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti, 
Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Dominican Republic, Saint Kitts and Nevis, Saint 
Vincent and the Grenadines, Saint Lucia, Suriname, Trinidad and Tobago, Uruguay and Venezuela. 
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Figure 1. Emissions of greenhouse gases in Latin America and the Caribbean, 2014 (MtCO2e) 

 

Source: Elaborated by authors with information from CAIT, WRI. 

 

In addition to reach global peaking of greenhouse gas (GHG) emissions as soon as possible; these 
should be reduced up to 45% in 2030 compared to 2010 levels, in accordance with the best available 
science information, so as to achieve a balance between emissions and anthropogenic absorption 
by 2050 (Article 4 of the Paris Agreement). 

The goals per country should contribute to the global goal, so it´s necessary to conduct efforts at 
the sectorial  level and define climate plans and mitigation roadmaps with objectives and indicators 
that will drive low carbon actions instrumentation and guide its Mid-Century Strategy (MCS) 
definition, that under a long-term vision, must achieve a prosperous, modern, competitive and 
climate-neutral economy by 2050 (European Commission, 2018). This involves capacity building, 
aligning actions between key areas such as industry, finance or research; promoting technological 
mitigation routes that include a portfolio of existing and emerging low-carbon technologies, that 
under flexible climate policies allow changes as technologies evolve over time (US Government, 
2016). 

The Climate change and environmentally sound technologies: analytical framework and planning 
guidelines seeks to lead countries in the use of quantitative models and tools for robust and 
informed planning and decision-making in the face of climate change, both at the national and  
subnational level;  as well it seeks to  support and promote the inclusion of environmentally sound 
technologies in sectors such as energy efficiency, renewable energy and transport. All this with the 
aim,  to reduce their GHG emissions, meeting the goals committed to the UNFCCC in their NDCs in 
the short and medium term; and follow pathways that lead to the global goals by 2050, considering 
sustainable and resilient development. 

This guide construction is based on a documentary research and a collaborative process that 
gathers the experience of more than 140 modeling and climate planning experts of LAC, from 
countries such as: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Ecuador, El 
Salvador, Guatemala, Honduras, Mexico, Paraguay, Peru, Dominican Republic and Uruguay, who 
participated, through interviews and/or assistance to the Experts Dialogue Workshops named: 
Focalization, Validation and Dissemination; these workshops took place in Mexico City and 
Dominican Republic. 
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Based on the experts contributions and suggestions in modeling and climate planning, this Guide 
presents a structure based on two main topics: 

i) Planning as a continuous highly participatory cycle, and 

ii) Usage of models and computational tools to inform decision-making and the selection of 
technological scenarios. 

In addition, the guide seeks to disseminate information to the national authorities and experts about 
the available tools and practical application example models in countries of the LAC region, in order 
to integrate environmentally sound technologies concepts into national and sectorial climate 
change planning policies; besides acknowledging about the barriers and good practices during the 
technology´s impact identification and evaluation process, facilitating governments decision-
making. 

Although this Guide is limited to the sectors of: energy efficiency, renewable energy and transport, 
the suggested planning process and tips can be applied to analyze prospective scenarios that may  
support mitigation or adaptation to climate change in other interest sectors; at national, subnational 
or regional level. 

 

Box 6. Environmental Sound Technologies (ESTs) 

 

Environmentally sound technologies, are those that protect the environment, are less polluting, use 
all resources in a more sustainable manner, recycle more of their wastes and products and handle 
residual wastes in an environmentally-friendly manner, better than the technologies they have come 
to replace. In the pollution context, ESTs are "process and product technologies" that do not 
generate waste or generate few, in order to prevent pollution and that comprise "final stage" 
technologies for the pollution treatment, then that this has occurred. ESTs are not merely isolated 
technologies, but whole systems that include technical knowledge, procedures, goods , services and 
equipment; as well as organizational and management procedures. This implies dealing with aspects 
of technological options related to the human resources and the increase of local capacity 
development, also takes care of aspects that are related to men and women  interests. The ESTs 
should be compatible with the socio-economic, cultural and environmental priorities determined at 
the national level. 

Source: (UN Department of Economic Affairs, s.f.). 
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GUIDE OBJECTIVES  

To be a fundamental basis instrument for Latin American and Caribbean countries to adopt policies 
or regulations that promote climate change planning with a technology transfer focus, increasing 
the countries number that apply models and analytical tools for technology’s impact evaluation. 

SPECIFIC OBJECTIVES 

• To describe the most relevant elements and recommendations, so that Latin American and 
Caribbean countries can promote technologies implementation in climate change planning. 
 

• To describe the region countries experience in the usage of models or tools for their climate 
planning and the technological alternatives evaluation; as well as case studies of best 
practices and learned lessons. 
 

• To provide information and recommendations collected from the discussion dialogue of 
models applied for climate change planning among experts during the focalization, 
validation and dissemination workshops. 
 

• To document practical exercises of models and tools applied to evaluate ESTs, in order to 
strength planning capabilities for facing climate change and technologies in the region´s 
countries. 
 

• To disseminate the study results on models, tools, model application exercises, data 
availability, barriers to run the models, which are the conclusions of the experts dialogue, 
for capacity building and increase the number of countries applying models and tools to 
support their planning process. 

 

 

 

 

 

 

 

 

 

 

  



6 
 

CLIMATE CHANGE PLANNING AND POLICIES EVALUATION PROCESS  

This Guide is structured following a strategic, comprehensive, cyclical, participatory and climate-
oriented process, which promotes the use of analytical models and tools to support qualitative 
evaluation and the scenarios analysis for the ESTs inclusion. It is organized in a modular way, so it 
has the flexibility of being used as a timely consultation resource or as a handbook that explains 
the user step-by-step throughout a process of climate planning and policy evaluation. 

The process design is targeted at all those interested in the models and analytical tools integration 
as a part of the climate planning process, mainly at: 1) actors involved in the planning process and 
decision-makers, responsible for the public policies formulation, the design and quantitative 
evaluation of such interventions; it is as well aimed at 2) modelers or support teams dedicated to 
the analysis, evaluation and generation of possible scenarios for the GHG mitigation technology 
inclusion. 

The recurrent use of qualitative models and tools, as an essential part of policy evaluation, the 
construction of the scenarios with highly technology penetration and climate planning, will allow 
stakeholders to answer questions such as: what the most appropriate technologies that can be 
incorporated to avoid or reduce GHG emissions in the sector identified as key are,  what the possible 
routes for its incorporation are, and what the cost-benefit or effectiveness of incorporating such 
technology is. 

This will allow generating and delimiting solutions, taking advantage of relevant knowledge in the 
robust analysis of scenarios and prospectives, both sectorial and global, and understanding the 
economic, social and environmental impact of the policies under study on the countries themselves, 
the region and the rest of the world, in order to develop towards a low carbon economy. 

The planning process proposed consists of 17 steps and 44 indicative activities integrated in four 
strategic stages, which are directly aligned, through execution and support processes, encouraging 
continuous interaction and open dialogue between relevant actors and interest groups, as described 
below: 

Stage 1. Starting point. - Analysis of the country´s situation in terms of climate planning. It implies 
the identification and analysis of public policy instruments in the sectors of energy efficiency, 
renewable energy and transport; as well as the identification of the country´s government 
institutions dedicated to national activities in climate change matter, a valuable resource to identify 
information generators that could feed back during the modeling process. 

Stage 2. Actors, coordination and dialogue. - Identification of relevant and interested actors, 
including modelers, who must be involved and coordinated throughout the planning process, in 
order to ensure their participation and facilitate an open dialogue and collaboration environment 
that allows taking into account technical and socioeconomic aspects; as well as social and 
environmental contexts to increase the effectiveness of planning results and ensure successful 
instrumentation. The activities of this stage will affect the rest of the steps on the Guide. 

Stage 3. Models and tools use for climate planning. - Inform decision-makers of the conclusions 
and relevant results of quantitative models or tools on high penetration of ESTs scenarios, which 
enables planning for climate change and public policies design in a robust, informed and 
participatory manner. 

Stage 4. From modeling results to implementation. - Conclusions analysis and elaboration of a 
strategic climate plan, which may include a Technology Action Plan that defines actions in the short, 
medium and long term and recognizes technological needs. It defines the establishment of a 
mesurement, reporting and verification system (MRV).  

The last step, suggests to the countries the updating and improvement of climate plans to adopt 
updated or more appropriate scenarios, resulting from new or better data, activity changes, baseline 
year adjustment, technology update, costs and others results obtained through innovative modeling 
studies or even new computational tools. 
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Illustration 1 shows the included steps in each of the four stages of the climate change planning 
process proposed by the Guide. Notice that this Guide should be complemented with other learning 
materials and publications that are suggested or cited throughout the stages. 

Illustration 1. Stages and steps of the policy and climate planning process evaluation  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Source:  Elaborated by authors based on the Dialogue Workshops with regional experts. 
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Modeling and computational tools play a decisive role in the analysis and definition of 
technological  pathways that meet the goals committed to the UNFCCC through NDC, in the short 
and medium term; as well as in the global goals to 2050 and high ESTs scenarios penetration 
definition as part of the Mid-Century Strategy for Deep Decarbonization to avoid the increase of 
the planet's temperature above 1.5 ° C. The use of these models must be a recurring activity and 
part of a structured and participatory process that allows its best use and continouse update. 

This Guide seeks to promote capacity building in modeling and climate planning for the inclusion of 
environmentally sound technologies in the region, in order to reduce GHG emissions and the 
vulnerability to climate change; for what it is suggested, in an illustrative but not limited way, 
activities, criteria, and guidelines in each one of the planning process steps, oriented to the effective 
decision making, the best models selection, scenarios construction and the adequate results 
interpretation from modeling results. 

In addition to the Guide document, three appendices of consultation and support to the process 
were generated: 

• Appendix A - Analytical Framework and Support Formats 
• Appendix B - Modeling for planning 
• Appendix  C - Case Studies 

Throughout the Guide, both the suggested actors responsible for conducting each stage or step 
and the suggested support activities are indicated to ensure a satisfactory result. Table 1 shows the 
iconography for these annotations. 
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Table 1. Iconography: leading actors, support processes and links between activities 

 

Actors who lead each step 

 

Step led by planners or decision makers. 

 

Step led by modeling experts. 

 

Step with another actor or interest group participation. 

 

Step led or with high participation of academic actors or scientific 
specialists. 

Support Processes 

 

Workshop, consensus or deliberation meeting (national and/or 
sector) between decision makers and the driving team. 

 

Meeting or deliberation of the driving team, composed of the 
modelers and planners responsible for the modeling exercise. 

 

Results presentation to a wide audience, generally used to socialize 
information and generate a participatory and open dialogue. 

Links between activities (inputs and outputs) 

 Input Connector: The activity requires the result of another, as input 
for its execution. 

 Output Connector: The activity generates the result of another as 
input for its execution. 
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KEY PLANNING ACTIVITIES 

These steps have been identified as the central and critical of the Guide in the planning process:  

Step 3. Problem Identification and possible mitigation measures for its solution 

This step, naturally under the planners responsibility, aims to identify, from analysis of the National 
Greenhouse Gas Inventory (NGGI),  the National Energy Balance (NEB) and the sector diagnoses, 
categories and subcategories with the greatest contribution to climate change (key categories), or 
those that are strategic for reducing emissions in other sectors of each country economy, and on 
which mitigation measures will be proposed, including the ESTs incorporation as fundamental 
elements to achieve them. It also aims to identify the problems and issues desired  to be solved with 
modeling support. 

Step 4. Strategic objectives, action lines and goals definition  

Once the problem is identified, it is necessary to define the strategic objectives and what is intended 
to be solved or achieved with planning in the short, medium and/or long term; according to the 
scope sectors which will establish the guidelines for the design and execution of the modeling 
process. 

Step 12. Models and analytical tools selection 

This step includes a systematized process for the models and tools selection that are appropriate 
to the purpose, the questions to be solved, the scope or action framework and the strategic 
objectives. The model must be able to represent the system under study features properly, and 
must be mathematically consistent. This complex task of models selection involves four criteria 
categories to be considered: policy, technical, accessibility and institutional. 

Step 13.  Scenario Construction 

This step is a highly participatory process, in which all the contributions of sector experts, actors or 
interest groups are crucial to define the most effective route for the mitigation measures 
implementation, including  the ESTs use. These scenarios show different routes and mitigation 
measures that combined with each other, are able to present alternatives that allow achieving the 
previously established GHG reduction goals. The proposed scenarios inherit the GHG emissions 
baseline, some hypotheses and other elements to structure the policy or mitigation scenarios that 
can be constructed as suggested below: 

• Trend scenario or BAU: The current behavior permanency of the analyzed systems and 
subsystems is assumed, both, the performance and  the related GHG emission are projected 
or extrapolated towards a defined future period, based on the sector´s  historical behavior 
analysis, considerig its national and sectoral economic growth, the service demand, the 
electricity consumption levels in multiple sectors, the projection of population growth or 
other socio-economic parameters that the country considers as part for its national 
development plans. 

• Policy or mitigation scenario: This scenario assumes a system or subsystem behavioral change in 
response to a policy introduction or a measure to reduce GHG emissions. These scenarios could be, 
for instance: 

- NDC Scenario: This scenario assesses the degree of progress and the mitigation measures 
impact defined by each country before the UNFCCC for the period 2025-2030. This 
scenario can cover actions in all Inventory´s categories. 

- Energy efficiency scenario: This scenario proposes the measures introduction that support 
the saving and efficient energy use, as an alternative to avoid the related GHG emissions, 
(i.e. the LED lighting use in the residential sector and more efficient technologies in fuel 
consumption for the transport sector). 
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- Carbon neutrality scenario: This scenario reflects the measures of the Mid-Century 
Strategy for Deep Decarbonization; namely, it proposes stabilizing carbon emissions by 
2050 under a strategy that integrates ESTs in the short, medium and long term. This 
scenario construction involves a previous process of ESTs evaluation and prioritization. For 
example, measure the impact of renewable energy into the expansion plan of the electric 
sector and how contributes to specific decarbonization goals. 

- Breaking scenario: This scenario is uncommon, so that it must be justified, since it involves 
a structural break in the system, which can lead to an atypical behavior. For example, a 
change in the regulatory framework of the hydrocarbons sector or a natural disaster that 
modifies the collection of a natural resource. 

Step 15. Development of a Strategic plan for GHG mitigation  

Countries should focus their efforts on generating a strategic Climate plan as a public policy 
document that will direct efforts to meet climate goals, considering the modeling results for the 
technologies inclusion. It is highly recommended that these instruments reflect the modeling 
process results, including the different prospective scenarios for the ESTs incorporation, as well as 
conclusions or implications found during the study  and suggestions to improve or review in the 
next planning  cycle.
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QUICKSTART GUIDE  

This section summarizes the steps that make up each one of the four Stages that compose the climate planning process, as well as the associated steps´activities. Notice that although the steps are sequential, some are inputs of others in a 
different order, therefore, information inputs and outputs on each activity have been identified, pointing out the connection to other activities or steps. 

Climate Change and Environmentally Sound Technologies:  
Analytical Framework and Planning Guidelines 

Modeling 
process phases Activities Description Leader Connections Support Activity 

S
tr

at
eg

ic
 p

ro
ce

ss
 

 
Stage 1. Starting Point  

 

Step 1. Public policy instruments identification and analysis  
Identify and analyze the relevant documents on climate and sustainable development matter (laws, commissions, programs, plans and prospects) that have helped 
to target the country's efforts towards a green and more competitive economy; promoting actions that allow to reduce its GHG emissions, in sectors such as  
energy efficiency, renewable energy and transport. 

 

  

Activity 1.1 Identification and 
analysis of the current regulatory 
framework 

Identify and analyze the laws, regulations, general application of technical standards and other technical-administrative 
instruments of lower level, as well as government plans, strategies, national, sectorial and/or specific programs existing in each 
country that define a time frame for goals achievement or the actions  implementation in the energy efficiency, renewable energy 
and transportation areas for GHG mitigation, as well as identifying government institutions that have interference with climate 
change. 

- Goals or actions list that must be carried out in a given time to reduce or avoid GHG 
emissions in energy efficiency, renewable energy and transport areas. 

- National government institutions list that have interference or participation on 
climate change. 

- List of available coordination mechanisms. 
- Identification of information generators that can provide feedback on the modeling 

process. 

Activity 1.2 Identification and 
analysis of international 
agreements on climate change  

Identify the Agreements that the country has signed and/or ratified to international conventions around the climate change 
energy or transport topics, as well as the efforts made in the definition of a Mid-Century Strategy for Deep Decarbonization of 
zero carbon net emissions. 

- Mitigation goals committed in a given period for international organizations such as 
the UNFCCC. 

Step 2. Climate planning instruments identification and analysis 
Baseline of GHG emissions determination, energy consumption and sector behavior to define a public policy strategy and opportunities for mitigation, adaptation 
and absorption of emissions that lead the country to meet the objective of its Mid- Century Strategy and net zero carbon emissions. 

 

  

Activity 2.1 National Greenhouse 
Gas Inventory (NGGI) 

Identify estimated GHG emissions in accordance with the 2006 IPCC Guidelines for national greenhouse gases inventories. - GHG emissions baseline in a given year. 

Activity 2.2 National Energy 
Balance (NEB) 

Identify the total supply of available energy in the country in a civil year, and the energy consumption by energy source in the 
national economy main sectors. It is recommended that NEB´s year matches the NGGI´s base year. 

- Final energy consumption by sectors and energy´s type. 

 

 Activity 2.3 Sector Diagnosis Show the current situation in which the analyzed sector operates, as well as the socioeconomic aspects implications of the 
country. In other terms, each sector features, the issues it faces, its needs, energy demand, technological and growth trends, 
expectations and resources availability.  

- Main sector characteristics. 

- The problems faced by the sector. 

- Energy demand. 

- Technological level. 

- Growth trend. 

- Available resources. 

- Opportunity areas for GHG mitigation. 

 

Output: steps 7, 8 
and 10 

Input: 
steps 15 and 17 

Input:  
step 8 
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Climate Change and Environmentally Sound Technologies:  
Analytical Framework and Planning Guidelines 

Modeling 
process phases Activities Description Leader Connections Support Activity 

S
tr

at
eg

ic
 p

ro
ce

ss
 

Step 3. Problem Identification and possible mitigation measures for its solution 
Identify the problem and alternative solutions to mitigate or avoid GHG emissions, which will be analyzed in the modeling process, in order to make informed 
decisions that allow establishing a strategy that includes access to the required resources for its instrumentation. 

 

  

Activity 3.1 Identification of key 
sectors 

Identify, based on the NEB, NGGI and sector diagnoses (in energy efficiency, renewable energies and transport), the sector(s) 
or subsector(s) with the greatest impact on the GHG emission, or those that due to its nature, are a key to mitigate these gases 
in other sectors. 

- List of Sectors with the greatest GHG emissions contribution (key categories). 

Activity 3.2 Mitigation measures 
proposal in the priority sectors: 
identification, analysis and 
prioritization of ESTs through 
support tools for decision-making 

Define, for key categories, measures that consider the ESTs use and that help meeting the mitigation goals committed in the 
NDC, as well as those that contribute to the use of fossil fuels minimization and aim efforts towards greater savings and efficient 
use of energy with a long term vision that also contribute to the greatest economic, social and mitigation benefits. 

- Portfolio of feasible mitigation measures for the key categories, aligned either to the 
fulfillment or design of the Mid-Century Strategy for Deep Decarbonization.  

- List of likely ESTs that may be incorporated for GHG mitigation. 

Activity 3.3 Definition of 
indicators 

Assess the effectiveness of mitigation measures, as well as know the long-term trends related to the climate change causes and 
effects and its contribution to the MRV system integration.  

Indicators: 
- Socioeconomic. 
- Energy intensity (energy consumption/GDP). 
- Carbon intensity (tCO2e/GDP) and, 
- Emissions generated by energy consumption of each sector (tCO2e/energy 

consumption). 

Step 4. Strategic objectives, action lines and goals definition  
From the analysis of the topics above, defining scope and planning objectives to mitigate GHG emissions through the ESTs use, in sectors such as energy 
efficiency, renewable energy and transport. 

 

 

 

Activity 4.1 Definition of strategic 
objectives 

Establish clear, accurate and understandable objectives that help to the national GHG reduction goal fulfillment, through the 
strategic lines’ implementation, defined in the Strategic Plan for GHG Mitigation. 

- Strategic objectives. 

Activity 4.2 Definition of action 
lines  

Define the strategies that should guide and organize the mitigation measures that the country will implement as part of its GHG 
Mitigation Strategic Plan, these are established according to the performance range on which they are proposed; namely to 
reduce or avoid GHG emissions for making easier their implementation in a consistent and systematic way. 

- Action lines. 

Activity 4.3 Definition of goals Identify the mitigation goal committed in the NDC to the UNFCCC, which is the starting point, and establish a new goal according 
to the proposed mitigation measures evaluation results, this goal is sought to be more ambitious and should be aligned with the 
long-term vision of the Mid-Century Strategy for Deep Decarbonization, defined by each country. 

- NDC mitigation goal. 

- Long-term goals according to the Mid-Century Strategy and net zero carbon 
emissions. 

Step 5. Financing to face climate change 
Identify international financial institutions that operate funds to support actions against climate change, both to reduce greenhouse gas (GHG) emissions and to 
adapt to the climate change impacts. 

 

  

Activity 5.1 Identify adequate 
financing requirements and 
sources 

Identify and access resources of projects that promote GHG emissions reductions through ESTs incorporation, driven by 
multilateral development institutions, bilateral financing, national and international climate initiatives or funds, in order to fulfill 
the short, medium and long-term commitments that have been made in the NDC before the UNFCCC and the Mid-Century 
Strategies for Deep Decarbonization. 

- Available national or foreign financing sources list that can support both the 
modeling exercise and the implementation of the selected measures for GHG 
mitigation. 

- Operation and processes rules to access the resources offered by the identified 
funds. 

Activity 5.2 Capacities 
strengthening and projects 
formulation for financing access   

Identify, strengthen and develop the main capacities needed for management and obtainment of climate finance. 
- Required capacities list for climate financing management and obtainment. 
- Activities and mechanisms list through which these capacities can be strengthened or 

developed. 

Input:  
step 16 

Output: steps 
7, 8 and 10 
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Step 6. Starting point report 
Describe the findings of the current country´s situation in terms of planning instruments, identification of potential “issues” in strategic sectors (energy efficiency, 
renewable energy and transport), their GHG contribution, as well as actions they have taken to reduce them and a definition of the proposed mitigation measures 
roadmap. 

 

 

 
Activity 6.1 Diagnosis and analysis 
of the country's climate situation 

Integrate a diagnosis that points out the guidelines that has been undertaken by the country at national level, for facing climate 
change; the short, medium and long-term objectives to achieve, as well as the goals committed to the UNFCCC and defined 
actions to achieve them, including those included in its Mid-Century Strategy for Deep Decarbonization. 

 
- Starting point report. 

 

Activity 6.2 Identification of 
available inputs for modeling 

Identify, from the review and analysis of country´s available public policy and climate planning documents, the quality, quantity 
and availability of data for modeling, as well as the actors involved in its generation.  

- Integrated database based on the analyzed information for the Starting point 
report. 

Stage 2. Actors, coordination and dialogue 

Step 7. Actors and governance structure Identification  
Establish an effective governance system that guides planners and modelers for engaging an effective participation, coordination and dialogue, which is crucial to 
achieve the mitigation goals established in the NDC, as well as to design the Mid-Century Strategy and for Deep Decarbonization. 

  
 

Activity 7.1 Key actors and 
organizations mapping 

Identify the relevant and involved actors in the planning, execution and tracking of associated actions related to the strategic 
objective. Also, it is important to detect and document their interference level and role in the ecosystem. 

- Database of relevant actors involved in the planning, execution and tracking of actions 
associated with climate change mitigation: government, private initiative, academic 
actors and civil society organizations. 

Activity 7.2 Current 
governance structure 

Identify the current governance structure and its effectiveness to promote comprehensive planning, robust decision making, 
effective and coordinated participation among the actors, as well as a successful inclusion of ESTs instrumentation oriented to 
meet the climate objectives and goals defined by each country. 

- Legal base. 
- Intra and intergovernmental organizational model. 
- Institutional structure. 
- Climate policy transversality in the different economy and the society sectors. 
- Information transparency and open and inclusive participation. 
- Gender perspective. 
- Available financing mechanisms and required resources. 

Step 8. Coordination mechanisms 
Include mechanisms, authorities and/or leaderships that articulate decision-making to minimize inconsistencies, maximize the sectorial objectives alignment and 
reduce potential conflicts between different economy actors and sectors at multiple action levels (national, sub-national or international). 

 

 

 

Activity 8.1 Identify and improve 
institutional arrangements 

Identify the established structures, guidelines, practices or regulations in order to target all the involved actors to conduct 
actions before climate change, which contributes to institutional strengthening. 

- Current institutional arrangements. 
- Planned institutional arrangements. 

Activity 8.2 Institutional 
collaboration agreements 

Establish both inter-institutional and intra-institutional alliances to guarantee the climate policy execution; as well as the 
synergies´ generation that potentiate the available resources to face climate change. 

- Signature of collaboration or coordination agreements, as well as communication 
channels definition, both within the government institutions and in their external 
ecosystem actors relationship for organizing  tasks and resources (i.e. human, 
technical, financial, materials). 

Input: 
step 1 

Output: step 2 

Input: 
step 1 

Output: 
 step 11 
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Activity 8.3 Linking up: 
government, academia, NGOs and 
companies through national 
innovation systems  

Encourage science-political relationship, through active coordination mechanisms that create a solid interface for lasting and 
effective academy skills development, that support governments in the generation, update and development of new information 
to include in the decision`s making process. 

- Signature of collaboration agreements between government and academia. 
- Bilateral capacity building. 
- Scientific support development for decision making. 

Activity 8.4 Linking up with 
private sector   

Promote direct cooperation between the government and the private initiative for the design and execution of policies and 
programs that encourages ESTs use through technological coordination, as well as continuous systematic training and the 
capacity building and development at different levels.  

- Coalitions and alliances creation for economic, social or environmental agendas. 
- Agreements and voluntary associations in the sectors of energy efficiency, renewable 

energy and transport. 
- Clusters or Technological Innovation Centers creation. 
- Collaboration through Funds or Private Public Financing. 
- Public-private programs development. 

Activity 8.5 Direct stakeholders 
and civil society 

Generate political consensus and ensure broad identification with climate policies implementation; as well as the inherent risks 
of this relationship; therefore, they should be actively identified and managed. 

- Active participation. 
- Legislative framework that favors this interaction. 
- Stakeholders inclusion and diversity, as well as gender equality. 
- Autonomy and co-responsibility. 
- Transparency and accountability. 

Step 9. Joint vision to achieve goals and objectives 
Guide the consensus of all relevant actors, previously identified, in a joint vision throughout different planning process in order to achieve the desired strategic 
goals and objectives, according to the identified problem to be solved. 

 

  

Activity 9.1 Integration of interest 
groups 

Incorporate the involved actors in the climate planning process, whose interaction allows to influence the project or initiative 
under study for its general benefit and promotion, beneath an active and harmonious commitment between the interest groups. 

- Create channels for interest groups’ active participation. 

Activity 9.2 Participatory dialogue Promote participatory dialogues with actors involved in decision-making process, in order to share responsibilities and enrich 
the policies to be implemented. 

- Meeting and dialogue between planning and modeling process actors involved. 

Activity 9.3 Joint vision 
consolidation 

Achieve a consensus on the definition and perspective of the objectives and goals to be achieved, as well as generate synergies 
or collaboration in specific matters. 

- Consensus between interest groups. 

- Synergies´generation. 

Step 10. Structure of the driving team for the modeling development, execution and monitoring  
To set up a strategic technical liaison team composed by modelers and planners, who play the leader role. The planners are responsible for the modeling development, 
execution and tracking.   

 
 

Activity 10.1 Analysis of the 
available institutional capacity at 
national and international level 

Identify the available institutional, technical and financial capabilities that government has for the modeling development, 
execution and tracking; In addition, the institutions´ mapping (mainly academic), that can support and execute this activity, 
giving certainty to the developed work. 

- Current capabilities.  
- Opportunity areas to be improved. 

Activity 10.2 Available Costs and 
resources for contracting 

Quantify the costs associated with the modeling development, identify possible financing sources that can be accessed in case 
the government does not have a specific budget to develop this activity and estimate the execution time. 

- Modeling budget. 
- Available resources and financing sources. 
- Execution time. 
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Stage 3. Models and tools used for climate planning 
To guide the adequate use and integration of models and computational tools that serve as input for decision-making within the planning process and the ESTs inclusion in the region´s countries. 

Step 11. Modeling Baseline Report (MBR) 
 Alignment of the public policies, goals and strategic objectives defined during the planning process with the modeling exercise; in order to provide the answers 

and the technical and economic information necessary for decision-making to define mitigation measures and ESTs prioritization to be implemented. 

 

 

 

Activity 11.1 Define and understand 
the modeling purpose and the 
questions to be solved 

Define a purpose and the strategic modeling guidelines with a methodological approach, a variables definition and 
systematization, hypotheses and the definition of a possible selection model or models, based on the report´s results of Stage 
1. Starting Point.  

- Planning Scope and questions to solve definition. 
-Baseline limited to the purpose and specific objectives defined in the Stage 1. Starting 
point. 

Activity 11.2 Define the scope or 
modeling action framework 

Indicate the limits of the activity or instrument within the scope of the modeling exercise, namely, what the model does and 
does not do within an action framework, that is, the structure for executing the modeling. 

- Action framework to execute modeling. 

Activity 11.3 Starting point report 
review and interpretation  

Carry out a thorough review of the existing planning instruments for the defined scope or action framework, such as sectorial 
plans, primary and secondary information, with the specific purpose of providing greater context and information to the 
Modeling baseline. 

Context Matrix Construction, which shows: 
- Detailed level of the model or models subject to estimation. 
- Delimitation of the potential measures to apply. 
- Integration with other sectors through models or data, according to the strategic 
guidelines. 

Activity 11.4 Preparation of the 
Modeling baseline report (MBR)   

Prepare a technical and instrumental document that includes the qualitative and quantitative background of the three previews 
activities, which must be explicit and include the preliminary aspects and criteria formulation of the potential model to use. 

- Appropriate variables systematization. 
- Hypothesis about prioritized variables. 
- Context of prioritized variables. 
- Prospective criteria of prioritized variables. 
- Final assessment, including the context and prospective matrix. 
- Tracking indicators. 
- Preliminary modeling aspects and criteria. 

Step 12. Models and analytical tools selection 
Carry out a robust and systematized operative process to identify, analyze and choose the appropriate mathematical model or tool to evaluate the mitigation 

alternatives proposed in Step 3. Problem Identification and possible mitigation measures for its solution. 

 
 

 

Activity 12.1 Define and order 
selection criteria 

Develop a criteria prioritization matrix (multicriteria matrix) to evaluate potential models and tools, which requires defining and 
ordering the selection criteria in a hierarchical order, considering the AHP (Analytic Hierarchy Process) Method. 

- Prioritization matrix. 

Activity 12.2 Prioritization and 
selection of models and tools 

Make a comparative table based on the Prioritization and Alternatives Selection Matrix, which integrates the capacities mapping 
results, budgets and any other observation that is relevant for the final selection. 

-Selected model. 

Activity 12.3 Description of the 
Selected Model (s) and planners 
´feedback  

Describe the selection process conclusions, as well as the most relevant technical aspects of the selected model both in relation 
to the modeling exercise, and with the strategic planning objective. 

Technical report that includes: 
- Construction, simulation or scenarios assessment features, including parameters that 
can be modified. 
- Aspects evaluated by the model: results type and pattern that the model identifies and 
gives; technological detail level of the selected model. 
- Other relevant aspects (technical, technological or financial). 

Input: step 6 

Input: 
step 3 
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Step 13. Construction of prospective scenarios 
Develop different alternatives for the GHG mitigation measures integration in the key categories, including the ESTs use, which will be evaluated through the 

selected model 

  

 

Activity 13.1 Definition and scope 
of scenarios  

Deepen the proposed scenarios in the CPM (Context and Prospective Matrix) and redefine them with the consensus of planning 
experts, sector actors, modelers and other stakeholders, through Discussion Workshops. 

Consensual scenarios: 
- Trend scenario or BAU 
- Policy or mitigation scenario: NDC scenario, Energy efficiency scenario and Carbon 
neutral scenario. 
- Breaking scenario (optional). 

Activity 13.2 Scenarios 
construction and feasibility 
analysis 

Assess if there is any feasibility conflict in the proposed solutions (scenarios), as well as evaluate the cost-benefit of allocating 
additional resources to emphasize on their definition and finally define feasible scenarios. - Feasible scenarios. 

Activity 13.3 Prioritization, 
assessment and selection of 
scenarios 

Establish the priorities on the feasible scenarios proposed to select the final list of scenarios to be considered by the decision 
makers under the principle of ethical reasoning, which will be analyzed in the modeling exercise. - Final scenarios. 

Activity 13.4 Feasible Solutions 
Report 

Write a synthesis document, describing the performed activities and the elements of each selected scenario. This Document includes: 
- General model description. 
- Input and output variables of the model. 
- Criteria prioritization results for the scenarios selection. 
- Hierarchy scenarios results. 
- Space of feasible solutions, expected output profiles. 

 

Step 14. Results and conclusions   
Reporting in a clear and robust way the analysis and interpretation of the modeling results and strengthen their analysis and interpretation capacity for 

conclusions.  

 
 

 

Activity 14.1 Results 
representation and classification  

Results decoding and interpretation analyzed by an expert, in order to be tracked and showed in a useful way for decision 
making. 

- Variables and results interpretation. 

Activity 14.2 Relevant premises 
construction  

Determine the results utility and how it contributes for answering the planning or public policy question, building the most 
relevant hypothesis using the Likert scale is highly recommended. 

-Relevant premises (hypothesis). 

Activity 14.3 Climate and 
technology policy conclusions 
and recommendations  

Giving a broader meaning to the results obtained, by combining and contextualizing them to provide relevant conclusions 
according to the modeling objectives, based on the prioritization of relevant premises. 

-High level conclusions. 

Output: steps 
15,16 and 17, 

  

Input  
step 3 

 
Output step 

15 
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Stage 4. From modeling results to implementation 
Internalize the modeling results for comprehensive planning, based on informed decision making 

Step 15. Development of a Strategic Plan for GHG mitigation 
Integrate a GHG Reduction Plan based on the modeling results including ESTs use in the energy efficiency, renewable energy and transport sectors. 

  

 

Activity 15.1 Technology Action 
Plan (TAP) 

Develop a plan to reduce GHG emissions based on the modeling outcome scenarios. - Strategic GHG mitigation plan. 
- Models and tools use Institutionalization in the planning process. 

Step 16. Measurement, reporting and verification system (MRV) 
Monitor the execution and performance of mitigation measures, as well as the impact of their instrumentation and contribution for reducing emissions in the short, 

medium and long term. 

  

 

Report, collect and analyze the information generated throughout the mitigation measures instrumentation process, for monitoring the progress of mitigation 
measures implemented in a given period. 

- MRV System. 
- Monitoring and instrumentation indicators list. 
- Informed and trained officials in operation system. 

Step 17. Update and improvement of the climate plan and ESTs inclusion  
Modeling data results review for mitigation measures update and scenarios adjustment, improvement or scaling; in order to refine the data, structure and 

restrictions that were used during the modeling process to harmonize the information and provide more appropriate scenarios for decision making. 
 

  

Activity 17.1 Modeling update  It is suggested that countries update their modeling exercises in order to provide more appropriate scenarios, resulting from 
new or better data, activity changes, baseline year adjustment, technology update, costs and others results obtained through 
the MRV System. 

-Updated information. 
- New premises for modeling scaling. 

Activity 17.2 Climate policy and 
plans assessment 

Countries should settle their foundations for assessing the progress of the national and sub-national climate change and ESTs 
inclusion policy, as well as the objectives of adaptation and mitigation achievement planned as a part of their commitments in 
the short, medium and long term. 

-Tracking and monitoring. 
-Evaluation. 

Activity 17.3 Climate plans update 
and ESTs inclusion 

Enrich climate action plans with new or updated information as the strategic objectives and GHG mitigation goals progress are 
achieved.  

- Updated plans. 

Output: 
step 1 

Input: 
steps 13 and 14 

Output: step 
3 

Input: step 
14 

Output: step 
1 

Input: step 
14 
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CASE STUDIES IN LAC 
 

CASE 1. COSTA RICA – RENEWABLE ENERGY  
 

 

 

Sector:  
Renewable 
Energy 

Case: Electricity development planning process and elaboration of 
the Generation Expansion Plan 2016-2035  

 

Country  Responsible institution(s) 

Costa Rica  

 

- Instituto Costarricense de Electricidad (ICE Costa 
Rican Institute of Electricity), Electricity Planning 
and Development Department. 
- Corporate Electricity Management. 
- Sustainability Unit. 

Objectives and results of the 
modeling  

Models used 

 
- Long-term power generation system  
development: Electricity Generation 
Expansion Plan 2016 – 2035 (PEG in 
Spanish). 
- Construction of four scenarios: (1) Diquis 
hydroelectric, (2) LNG strategy, (3) mixed 
strategy and (4) accelerated geothermal 
development scenario.  

- Neural networks: used for the estimation of 
sales to final customers in each consumption 
sector. 
- SUPER OLADE 6.0: used to transform the 
annual demand  projection into monthly data. 
- OPTGEN 7.2.7: used to generate low-cost 
expansion plans. 
- SDDP: simulates an  interconnected system 
behavior. 

Work description 
- To guarantee the national electricity supply in the short and long term, the balance between 
supply and demand must be achieved, so periodically, energy generation expansion plans with 
estimates and projections must be carried out. 
- The purpose of the PEG is to propose a strategy for the development of the country's generation 
system in the long term that serves as a reference for the decision making of the actors involved 
in the country´s electrical development. 
- The PEG defines a long-term plan, focused on the critical and strategic decisions of the 
generation expansion. These decisions must fulfill the economic and environmental criteria and 
be aligned with the national and institutional energy policies. 

Lessons learned and conclusions  

- The data and databases quality are essential. 
- The modeling tools must be adjusted to the country´s reality. 
- Planning and modeling experience facilitate the electrical systems development. 
- Interdisciplinary teamwork enriches the project. 
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CASE 2. CHILE – RENEWABLE ENERGIES  

 

 

 

 

 

 

 

 

 

Sector: Renewable 
Energy  

Case: Development of the Geothermal Sector in Chile 
Geothermal Round Table, Energy Sector Management 

 

Country  Responsible institution(s) 

Chile 

  

-World Bank 
-Ministry of Energy of Chile  

Objectives and results of the Modeling Models used 

-  Determination of the impact and cost of the 
massive entry of geothermal energy into the 
Chilean electrical system until 2050. 
-To determine the economic gap to make 
geothermal energy competitive in the market. 
-Establishment of guidelines for incentive 
policies applied to geothermal energy and 
other renewable energies. 

- PET model: used to optimize the 
expansion of electric power generation and 
transmission. 
- PLP model: used to minimize the operating 
costs of  electrical systems in the  long-term. 
- PCP model: used to solve the operation of 
short-term electrical systems with hourly 
resolution. 

Work description  
- Given the geothermal energy exploitation potential, a roundtable was installed, this 
multidisciplinary organism has the objective of analyzing the current problems that geothermal 
energy has faced in Chile and possible future benefits and incentive policies for investing in these 
technologies. 

Lessons learned and Conclusions  

- The Geothermal roundtable has helped to set up a roadmap to incorporate geothermal energy 
and other renewable energies, so that the decarbonization of the Chilean electrical matrix and 
the need for flexible accumulation technologies have been set on the national political agenda. 
- The process validation made by the participants (academia, government, private sector, 
modelers, etc.) is critical to achieve agreement and consistency in the work. 
- The continuity of state policies that transcend government administrations is a key to achieve 
long-term results. 
- It is very important to establish clear objectives and scope of the Geothermal roundtable, so 
these are not disregarded during the dialogue process. 
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CASE 3. CHILE – TRANSPORT  

 

 

 

 

 

 

 

 

 

 

 

 

Sector:  
Energy and Transport 

Case: Evolution of mobility in Santiago de 
Chile: The modeling tools role and lessons 
in the science-political interface 

 

Country Responsible institution(s) 

Chile  

 

The Department of Transportation 
Planning (SECTRA) of the Ministry 
of Transportation and 
Telecommunications (MTT) 

Modeling Objectives and Results  Models used 

- Santiago´s public transport system modernization and 
expansion in order  to transit to a low carbon economy. In 
addition, improvements in the Transantiago System 
operation. 
- Road program and urban transportation for  planning 
and evaluating infrastructure investment initiatives and 
management of transport systems at national, regional 
and local levels. 
- National strategies for decarbonization, such as the 
Electro Mobility Strategy in Chile. 

 - ESTRAUS: used to simulate the 
equilibrium between supply and 
demand in the urban transport 
market. 
- MODEM: used to inventory motor 
vehicle emissions in the main cities 
of the country. 
- MODEC: used to simulate bus 
emissions, make an environmental 
economic and  exposure to 
pollutants assessments. 

Work description 
-  A public policy for the efficient use of energy in the transport sector is studied and updated 

in order  to decrease the  adverse environmental  effects and reduce the dependence to fossil 
fuels. 

Lessons learned and conclusions 

- Having updated and robust data on air quality and carbon emissions is a key aspect for the 
public policies creation that promote ESTs. 
- Government technical agencies specialized in transportation planning are very helpful in the 
public policy planning process. Namely, to have institutionality in processes, agreements and 
methodologies improve the process . 
- For  making public policies in environmental matters, it is necessary to create a science-political 
interface. Thus, the expected results approximation  is greater. 
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CASE 4. MEXICO – ENERGY EFFICIENCY ROADMAP 

 

 

 
 
 
  

Sector:   Energy 
Efficiency 

Case: Energy efficiency Roadmap. Potential and 
harnessing of Energy efficiency in Mexico 

 

Country  Responsible institution(s) 

Mexico 

 

Secretariat of Energy (SENER),  
National Commission for the Efficient Use 
of Energy (CONUEE). 

 Objectives and results of the Modeling  Models used 
-Evaluate the 50 main efficiency energy measures 
in the industrial sector of Mexico, using the LEAP-
IBC tool (Long-range Energy Alternatives Planning 
system - Integrated Benefits Calculator) to design 
the Roadmap for achieving the energy efficiency 
national goal.  

- LEAP-IBC: allows to analyze in the 
medium and long term the energy 
efficiency measures impact in the reduction 
of GHG emissions and Short-Lived Climate 
Pollutants (SLCPs); as well as their co-
benefits, (i.e. in the population´s health). 

 Work description 
- The Energy Transition Law, published at the end of 2015, defines three planning instruments for 
the national energy policy on clean energy and energy efficiency: 1) the Transition Strategy to 
promote the use of cleaner technologies and fuels; 2) the special Energy Transition Program 
(PETE in Spanish), and 3) the National Program on Sustainable Energy Use (PRONASE in Spanish) 
- These instruments establish as a national energy efficiency objective, an annual average 
reduction rate of 1.9% in the intensity of final energy consumption until 2030 and an annual 
average of 3.7% until 2050. The NDC of Mexico aims to decrease country´s emissions in a 22% 
by 2030 - including a 5% reduction in the industrial sector. 
- Therefore, the Roadmap is a key element to achieve national goals on the rational use of energy. 
The main purpose is to identify the relevant actors, times and the required resources nature to 
develop the 50 priority energy efficiency actions in the manufacturing industrial sector and   Small 
and medium-sized enterprises (SMEs). 

Lessons learned and conclusions 

In order to design an effective route towards the national goal, the following key points and 
activities were identified: 
-  Long-term goals establishment, based on sectorial simulation of the 50 main measures.  
- Sectorial dialogues for measures validation. 
- Current diagnostics and transition scenarios evaluation and validation, specific and related to 
the measures. 
- Diagnosis of the main challenges faced in recent years. 
- Key government actors’ identification. 
- Execution times and required resources estimation. 
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