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BACKGROUND AND OBJECTIVES
As countries look to refine and implement their nationally determined contributions (NDCs) according to the
milestones and process set out in the Paris Agreement, the needs emerge for technical and analytical capacity
to support the NDC cycle through its development and submission, implementation, monitoring and tracking,
as well as ratcheting up the ambition level (see figure below). Indeed, the ability to conduct underlying
modeling and analytical work is critical to determining the scale, scope and pace of transitioning to alternative
low-emission pathways and associated costs and benefits. Such work will also be fundamental to putting
together an enabling framework of policies and measures, including carbon pricing instruments, in view of
implementing NDCs. Beyond this, under the Paris Agreement countries commit to evaluating how their NDCs
perform over time and to what extent and how the NDCs can be strengthened in order to help close the
current global mitigation gap.
Against this backdrop, the Partnership for
Market Readiness’ (PMR) Policy Analysis Work
Program aims to support countries in refining
the analytical underpinning of countries’ NDC
target setting and implementation roadmaps,
through
building
technical
capacity,
developing and sharing relevant analytical
approaches and tools, and supporting the
modeling and analysis of policy instruments
recognizing the crucial role of carbon pricing in
achieving effective implementation of NDCs.
Activities under the PMR Policy Analysis Work
Program are largely catered to countryspecific needs depending on the status of their
NDCs. The Work Program also facilitates and
fosters the exchange of experience and
knowledge and to discuss good practices on
the establishment of NDC emissions scenarios
and carbon pricing modeling.

NDC cycle and analytical underpinning

The Technical Workshop “Paving the Way for NDC Implementation: Analyzing Policy Options and Modeling
Carbon Pricing”, organized by the PMR Secretariat in collaboration with the Ministry of Environment and
Energy of Costa Rica, brought together policy makers and technical practitioners who are involved in the
analytics underlying NDC implementation planning efforts in their respective countries, and international
experts working on this topic. The objectives of the workshop were to:


Identify critical gaps and common challenges with respect to analytical/modeling tools and technical
readiness at the country- and international levels, taking into account relevant Paris Agreement
milestones;



Share NDC-relevant analytical approaches and modeling tools based on experiences gained under the
PMR and through the international research and policy-making communities;



Provide hands-on and interactive training on such analytical approaches and modeling tools; and



Further build a network of colleagues, peers, and experts and provide a forum for sharing experiences
and perspectives on planning for NDC implementation.
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AGENDA OVERVIEW
Time

Day 1
Refining the analytical underpinning of NDCs

Day 2
Toward effective NDC implementation

Day 3
Ratcheting up NDC ambition

08:30
–
9:00

Introductory session

Introductory session

Introductory session

 Opening and welcome remarks
 Objectives & agenda overview

 Recap of Day 1
 Day 2 objectives

 Recap of Day 2
 Day 3 objectives

09:00
–
10:30

Session 1: Gearing up for NDC
Implementation

Session 5: The role of carbon pricing in NDC
implementation: A modeling perspective
 Case studies: Chile, China, Kazakhstan and South

Session 9: Tracking and monitoring NDC
progress

 An overview of NDCs and relevant Paris
Agreement provisions

Africa

 Monitoring Progress toward NDC Goals;
Transparency in the Paris Agreement

 Support needs for the Implementation NDCs in
developing countries

 Ex-post MRV of carbon pricing policies

 Getting ready for NDC implementation: Tools
and Support

 Framework for assessing transformational
change and measuring sustainable development
of mitigation action

 Tracking energy sector transformation

 NDCs – a stepping stone along deep
decarbonization pathways

Break
11:00
–
12:30

Session 2: Analytical approaches and
modeling tools to support NDC development
and implementation planning

Session 6: Tool sharing and demonstration –
Developing roadmap for NDC
implementation

 Analytical and research gaps in light of Paris
Agreement
 Mapping of analytical and modeling tools to
inform NDC implementation cycle
 Case study: Costa Rica

 Interactive/hands-on demonstration and
simulation
 Based on a tool that can help countries develop
NDC implementation roadmap, considering
various policy options, priority and timing
 Report back by groups/selected participants

Lunch
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Session 10: Tool sharing and demonstration –
Paving the way for deep decarbonization:
Assessing NDC mitigation objectives vis-à-vis
long-term emissions scenarios
 Interactive/hands-on demonstration and
simulation
 Based on a tool that can help countries
consolidate sectoral contributions for NDC, as
well as assess mitigation gap
 Report back by groups/selected participants
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Time
13:30
–
15:00

Day 1
Refining the analytical underpinning of NDCs

Day 2
Toward effective NDC implementation

Session 3: Designing packages of enabling
policies in NDCs

Session 7: Understanding the wider impacts
of NDCs

 Designing and assessing investment-grade
enabling policy packages to achieve NDC targets:
a new modeling approach
 Case studies: Morocco and Vietnam

 Macro-economic implications of NDCs/climate
policies: US and Colombia experiences
 Linking NDCs and Agenda 2030: a sustainability
analysis
 Distributional impacts of climate policies and
carbon pricing instruments

Session 4: Tool sharing and demonstration –
Modeling NDC policy packages to promote
low-carbon investment and behavioral
change

Session 8: Analysis of Policy Alignment and
Policy Interaction

Day 3
Ratcheting up NDC ambition
Session 11: Regional and international
cooperation to reduce cost and increase NDC
ambition
 Moving to well below 2C: role of international
energy technology collaboration
 Modeling international cooperation from an NDC
perspective
 EVALUATE Tool for international cooperation on
carbon pricing policies

Break
15:30
–
17:30

 Interactive/hands-on demonstration and
simulation
 Based on a tool that can help countries identify
necessary reform and policy packages to support
NDC refinement and encourage private sector
actions
 Report back by groups/selected participants

 Exploring policy interaction in NDCs
 Reconciling Carbon pricing and Energy Policies in
Developing Countries: Lessons and limits from
OECD countries experience
 The role of moderate carbon pricing in electricity
sector decarbonization
 Case studies: California
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Closing session
 Wrap-up and closing remarks
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SUMMARY OF THE WORKSHOP
Introductory session
The workshop was opened with welcome remarks by Ms. Andrea
Meza, Director Climate Change, Ministry of Environment and
Energy, Costa Rica; Mr. Christian Peter, Program Leader, Sustainable
Development, World Bank Group; and Mr. Adrien de Bassompierre,
Program Coordinator, PMR Secretariat.
Following these introductory remarks, Mr. Suphachol Suphachalasai,
PMR Secretariat, presented the objectives of the workshop and
agenda. The workshop was organized into 3 days along the NDC
cycle and through the lens of analytical and technical needs to
support NDC implementation, recognizing that carbon pricing
instruments could be key to effective implementation of NDCs
towards the goals set out in the Paris Agreement. Day 1 discussed
the analytical challenges of refining and updating NDCs. Day 2
highlighted emerging analytical questions that arise in the context
of NDC implementation, while Day 3 shifted the focus to the analytical needs to support increasing
NDC ambitions. Throughout the workshop, hands-on and interactive sessions shared and
demonstrated modeling tools that are useful for the different stages of NDC development and
implementation.

Day 1 – Refining the analytical underpinning of NDCs
The first day began with a session on Gearing up for NDC implementation which provided background
information related to NDC process and Paris Agreement, as well as an overview of existing support
to countries. This was followed by technical sessions that introduced NDC-relevant analytical
approaches and modeling tools, and in-depth discussion on policy analysis that may be conducted to
support the design of policy packages to enable climate actions envisaged in NDCs.

SESSION 1: GEARING UP FOR NDC IMPLEMENTATION
Mr. Marcos Castro, PMR Secretariat, moderated Session 1 which set the stage of the workshop by
providing the latest update on NDC and the Paris Agreement and took stock of the support to countries
currently available from the various organizations.
An overview of NDCs and relevant Paris Agreement provisions.
Mr. Claudio Forner, UNFCCC Secretariat, highlighted that the Paris
Agreement aims to strengthen the global response to the threat
of climate change, through collective long term temperature goals
building on increasing collective and individual country NDC
efforts and long-term strategies. Mr. Forner also described the
five-year NDC cycle, and the process and timeline that countries
have to follow to prepare and communicate their NDCs to the
UNFCCC looking forward. The first milestone is the facilitative
dialogue in 2018. This is followed by the submission of new/updated NDCs by 2020 (with 9-12 month
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advance submission), and the global stock take in 2023 to complete the first NDC cycle. After which,
the second NDC cycle starts, with NDC updates due in 2025 and global stock take in 2028.
NDC Implementation Timeline under the Paris Agreement

Support needs for the implementation of NDCs in developing countries. Mr. Cayetano Casado, UNDP
Low Carbon Development Capacity Building Program, presented on the topic based on the findings of
UNDP’s NDC Regional Dialogues that took place in 2016. These events identified NDC support needs
as follows: (i) NDC implementation planning and roadmap, (ii) institutional arrangement and capacity
building, (iii), defining NDC costs and developing financing strategy, and (iv) monitoring and
transparency requirements. Mr. Casado also provided information on the on-going UNDP’s Low
Emission Capacity Building Programme, and the e-discussion knowledge sharing platform on NDC
implementation which collects experience from countries around the world and will produce a NDC
Implementation Guidance.
Getting ready for NDC implementation: tools and
support. Ms. Ana Bucher, World Bank Group,
provided an overview of (i) the World Bank’s NDC
Platform and (ii) the NDC Partnership Facility. The
NDC Platform conducted a systematic word-byword analysis of developing countries’ INDCs to
consolidate information in a uniform searchable
structure comprising database, interactive maps,
and country briefs. Users can analyze the different
aspects of individual NDCs (e.g. targets, sector
coverage, estimated costs) as well as compare
NDCs across countries/regions. The NDC Partnership Facility will support NDC implementation in NDC
Partnership country members, through upstream analytic work.
NDCs – a stepping stone along deep decarbonization pathways. Mr. Adrien Vogt-Schilb, InterAmerican Development Bank, discussed two main challenges of NDC implementation, namely (i)
dealing with the political economy of emission reduction policies, and (ii) aligning short-term NDCs
with the need for long-term decarbonization. Mr. Vogt-Schilb emphasized that the objective of the
mitigation strategy up to 2030 is to build the foundation for a deep decarbonization in the longerterm, and not just to achieve a given level of reduction. Carbon pricing should be combined with other
action pillars, including decarbonizing electricity generation, fuel switch in transport and industry,
efficiency in end-use sectors, and preservation/increase of natural carbon sinks, to achieve zero net
emission.
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SESSION 2: ANALYTICAL

APPROACHES AND MODELING TOOLS TO SUPPORT

NDC

DEVELOPMENT AND

IMPLEMENTATION PLANNING

Mr. Adrien de Bassompierre, PMR Secretariat, moderated session 2 which discussed important
research questions for NDC implementation, and provided an overview of relevant analytical and
modeling tools in this context. The session used the case of Costa Rica to illustrate the approach the
PMR has taken to support the country in developing a modeling tool and building technical capacity
to support the NDC process.
Analytical and research gaps in light of Paris Agreement. Mr. Fernando Miralles-Wilhelm, University
of Maryland, discussed the “Implementation of Paris” Project. Key research gaps and questions
identified at the first workshop of this project are: (i) how will national circumstances, institutions and
goals influence the implementation of NDCs and what are their emissions implications?, (ii) can new
international institutions make NDCs more effective?, (iii) what are the best measures of progress
toward long-term objectives for the Global Stock take?, (iv) can Sustainable Development Goals (SDGs)
be achieved simultaneously with the goals of the Paris Agreement?, and (v) what roles will technology
and control of non-energy emissions play in achieving NDCs and the long-term Paris goals? Mr.
Miralles-Wilhelm also discussed the usefulness and potential applications of integrated assessment
models (IAMs) such as the Global Change Assessment Model (GCAM) for NDC implementation, at the
country- and the global levels.
Mapping of analytical and modeling tools for NDC
implementation. Mr. Suphachol Suphachalasai, PMR Secretariat,
outlined analytical and technical challenges associated with
responding to the NDC cycle, and highlighted the following
emerging questions for NDC implementation: (i) how to translate
overall pledges and broad pillars into concrete actions and enabling
policies?, (ii) how to prioritize and time actions/policies under
budget envelope?, (iii) how to make NDC implementable, and implement it effectively?, (iv) how has
NDC performed?, and (v) What are potential options for ratcheting up? Building on the existing tools,
the main challenge is to develop an appropriate country-specific NDC modeling framework to help
answer the above questions in a systematic and consistent manner through the NDC cycle. Mr.
Suphachalasai also provided an analysis of how the existing modeling tools can be mapped and
categorized for different applications in the NDC process.
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Mapping Analytical and Modeling Tools to NDC Cycle

Costa Rica: developing a modeling framework for NDC pathways. Mr. Felipe De Leon, Technical
Coordinator, PMR Costa Rica, provided an overview of an activity under the PMR Policy Analysis Work
Program that aims to assist the government of Costa Rica in assessing alternative pathways to achieve
the emission reduction commitments made in its NDC and developing analytical tools and data
necessary to explore mitigation policy and action scenarios. This activity will identify the policies and
measures politically, technically, and economically feasible for Costa Rica, and develop a countryspecific energy systems model that can later be extended to accommodate other NDC-relevant
sectors, based on the TIMES modeling framework. The TIMES-CR model is expected to be soft-linked
to a national CGE model. Furthermore, Mr. De Leon shared an update on the SINAMEEC – an
integration of multiple MRV systems into a common framework for Costa Rica.

SESSION 3: DESIGNING PACKAGES OF ENABLING POLICIES IN NDCS
Session 3 was moderated by Mr. Felipe De Leon, Technical Coordinator, PMR Costa Rica. It introduced
a new modeling approach that aims to capture investors‘ response to mitigation policies with the
objective to achieve a granular design of policy package that helps unlock and scale up mitigation
actions that would not otherwise be financially viable without such policy changes/reforms.
Designing and assessing investment-grade enabling policy
packages to achieve NDC targets: a new modeling approach.
Mr. Grzegorz Peszko, World Bank Group, emphasized that
governments’ role in NDC implementation is to create enabling
conditions for action by economic actors such as firms,
households, and individuals. This calls for a modeling approach
that incorporates investors‘ and consumers‘ viewpoint and the
parameters that affect their decisions including transaction
costs, barriers and risks, taxes and subsidies, and other financial incentives. Mr. Peszko presented an
overview of a World Bank model (POL-EFFECT) that has recently been developed for this purpose,
based on the EFFECT framework originally developed by ESMAP. This investors‘ perspective modeling
approach is being piloted in Morocco and Vietnam.
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Morocco: the case of energy efficiency in the building sector. Mr. Sam Foster, Element Energy,
presented in detail a model that enables the design and evaluation of a range potential policy reform
packages to help achieve national NDC targets of Morocco’s building sector. With its high resolution,
the model allows policy to be targeted at certain building types and technologies, and has detailed
representation of investor behavior in the manner outlined in Mr. Peszko’s presentation.
Furthermore, Mr. Foster presented preliminary results from the Morocco model to illustrate its
response to different policy packages in comparison to NDC target.
Vietnam: low carbon policy package to support private sector action in the power sector. Mr.
Grzegorz Peszko and Mr. John Rogers, World Bank Group, provided a detailed description of the new
POL-EFFECT model that has been developed for modeling the power generation sector of Vietnam.
The modeling exercise is intended to support the government of Vietnam in implementing its NDC
more effectively through a well-designed package of enabling policy framework that targets the
various actors at a granular scale. The POL-EFFECT model represents investor’s perspective and
consists of two sub-modules namely Investor Choice Model (project-level investment decision) and
Sectoral Scenario-based Model (aggregate project-level activities to sector-level scenarios toward
analyzing NDC target and other sector-wide implications).

SESSION 4:

TOOL SHARING AND DEMONSTRATION

–

MODELING

NDC

POLICY PACKAGE TO PROMOTE LOW

CARBON INVESTMENT AND BEHAVIORAL CHANGE

Mr. John Rogers, World Bank Group, led an interactive demonstration of the POL-EFFECT model and
provided hands-on exercises to participants. The objective of this session was for the participants to
acquire basic understanding of the modeling framework, how it functions and generates outputs, and
gain hands-on experience with the model through
simulation of certain policy scenarios. The full package of
POL-EFFECT model was provided to all participants at the
workshop, accompanied with user’s guide, model
description, and step-by-step training simulation
exercises. The materials can be made available upon
request to the PMR Secretariat. The standard EFFECT
model is publicly available for download, and is
accompanied with a self-paced e-learning course.
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Day 2 – Toward effective NDC implementation
The second day moved the discussion from the analytical approaches and modeling tools to help refine
NDC to those that are needed to support its implementation. The day began with considering carbon
pricing policy as a key element of NDC implementation. This was followed by an interactive session
that demonstrated a modeling tool that can be utilized to develop NDC implementation roadmap.
Session 7 then focused on the importance of taking into account the wider impacts of NDC beyond
the GHG metric, while the last session of the day discussed how potential interaction between the
different policies in NDC can be analyzed and aligned to achieve the desirable impact.

SESSION 5: THE ROLE OF CARBON PRICING IN NDC IMPLEMENTATION: A MODELING PERSPECTIVE
Recognizing that carbon pricing policy has a significant role to
play in effective NDC implementation, this session shared
carbon pricing modeling experiences from PMR countries‘
perspective. The session was moderated by Ms. Maja Murisic,
PMR Secretariat, and featured the cases of carbon pricing in
Chile, China, Kazakhstan, and South Africa based on their ongoing work under the Policy Analysis Work Program of the
PMR.
Chile case study. Mr. Jacques Clerc, Energy to Business, presented the Chile study whose overall
objective is to develop a modeling framework to assist the government of Chile in formulating
additional policies and measures to meet the country’s NDC commitments and in devising a strategy
for emission reductions contribution from the energy-related sectors. The framework adopted in this
study is a hybrid approach that soft links P-E2BIZ (a bottom-up energy sector model based on LEAP)
and Chile computable generable equilibrium (CGE) model.1 Preliminary results were also discussed in
Mr. Clerc’s presentation to illustrate the characteristics of the model findings of this study, including
absolute GHG emission, GHG emission intensity, and electricity/energy generation associated with
different NDC scenarios. Macro-economic impacts from CGE are not yet available.
China case study. Mr. Jian Zhou, Tsinghua University, discussed lessons learned from analyzing China’s
pilot emission trading schemes (ETSs) and carbon pricing assessment cycle which guides the modeling
1

See, http://www.ifpri.org/publication/standard-computable-general-equilibrium-cge-model-gams-0;
https://www.gtap.agecon.purdue.edu/models/cge_gtap_n.asp
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of the national ETS. The carbon pricing assessment cycle, similarly to the case of Chile, involve a
bottom-up energy model building on LEAP and a China CGE model. However, the CGE is also used to
determine appropriate carbon prices based on allowance allocation. An ex-post approach is then used
to calibrate the framework to the actual carbon prices that are input into the next cycle of analysis.
Mr. Zhou showed modeling results of carbon pricing impacts on GHG emission, GDP, and employment
– key parameters to support the design of China’s national ETS.
Kazakhstan case study. Mr. Yerbol Akhmetbekov, Nazarbayev University Research and Innovation
System, provided an overview of the Kazakhstan study which aims to assess whether there is a gap
between the current policies and the NDC target, and analyze the impact of the ETS on the economy.
The modelling exercise is based primarily on TIMES model, and is expected to be soft-linked to a
Kazakhstan CGE model. The analysis focused on assessing the impact of different ETS design options
on GHG emissions, abatement costs, and the volume of permit trade. Initial results suggest that the
current measures are not enough to fulfill NDC targets, and additional efforts coupled with higher
levels of carbon prices will be needed.
South Africa case study. Mr. Heinrich Bohlmann, Department of Economics, University of Pretoria,
discussed the impacts of South African carbon tax policy based on the University of Pretoria’s General
Equilibrium Model (UPGEM). The UPGEM model is a national CGE model and a variant of the MONASH
model developed by the Centre of Policy Studies. The analysis focused on the impact of the different
combinations of tax policy design and revenue recycling scenarios on GHG emissions, GDP,
employment, household consumption, and outputs and exports in the various sectors
(competitiveness). The study suggests that without even considering the benefits of climate change
mitigation or efficiency gains in renewable technology, the effects of the carbon tax on most
macroeconomic and industry-level variables are minimal in the long run. Appropriate domestic carbon
tax design, together with robust international climate action, can also help overcome competitiveness
concerns.

SESSION 6: TOOL SHARING AND DEMONSTRATION – DEVELOPING ROADMAP FOR NDC IMPLEMENTATION
Mr. Gary Goldstein, DecisionWare, led an interactive demonstration of the TIMES model and
accompanied user-friendly software and analysis tools, with the support from Mr. Ricardo Delgado,
Universidad de Los Andes, Colombia. The objective of this session was to introduce the participants to
TIMES-Starter – a modeling tool that can help countries
develop NDC implementation roadmap, considering various
policy options, priority and timing to meet their NDC targets
in a cost-efficient manner. TIMES-Starter allows users to
assemble model and build scenarios relatively quickly based
on the data input templates that are designed to meet the
data and formats typically available in developing countries.
Mr. Goldstein walked the participants through the TIMESStarter model and illustrated how the model and its
supporting software (ANSWER and VEDA) can be used to support carbon pricing analysis as part of
NDC framework, and provided hands-on exercise that allowed the participants to analyze TIMESStarter results. The materials can be made available upon request to the PMR Secretariat.
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SESSION 7: UNDERSTANDING THE WIDER IMPACTS OF NDCS
Moderated by Maria Elena Gutierrez, Libelula, Peru, this session considered the analytical approaches
and modeling tools that aid the assessment of NDC impact beyond GHG emissions, including macroeconomic and distributional effects, and the implications on Sustainable Development Goals (SDGs).
The session shared experiences from modeling exercises in China, Colombia, US, as well as at the
global level.
Macro-economic implications of the US’ climate policy. Ms. Adele Morris, The Brookings Institution,
shared her perspective based on (i) a US carbon tax study with G-Cubed model, (ii) Stanford Energy
Modeling Forum Project 32: on US carbon tax design, and (iii) an illustrative study of US Clean Power
Plan. The US carbon tax study with G-Cubed model suggests that the tax is effective in reducing GHG
emissions. However, the use of tax revenues matters with respect to the outcomes on economic
growth, consumption, employment, and wages. A well designed US carbon tax could positively
contribute to a broader pro-growth tax reform. In her presentation, Ms. Morris also pointed out the
US Clean Power Plan and other parts of the Climate Action Plan are crucial elements for the country
to fulfil the NDC commitments.
Macro-economic impacts of Colombia’s NDC. Mr. Andres Camilo Alvarez, National Planning
Department and Mr. Ricardo Delgado, Universidad de Los Andes, Colombia, investigated the macroeconomic and household-level welfare impacts of mitigation measures using Computable General
Equilibrium Model for Colombia (MEG4C) in tandem with Colombia micro simulation model. The
analysis found that energy efficiency measures in household, energy, and transport sectors as planned
in NDC result in a higher economic growth in the mid-/long-term that over compensates the initial
adjustment costs in the short-term. Furthermore, the measures have positive effects on people’s
welfare, and distributed relatively evenly across income groups.
Linking NDCs and Agenda 2030: a sustainability analysis. Mr. Francesco Bosello, CMCC/FEEM,
provided an overview of Assessment, Projection and Policy of Sustainable Development Goals (APPS)
framework that aims at undertaking a comprehensive assessment of future scenarios and their impact
on Sustainable Development Goals (SDGs). The framework develops explicit and empirical links
between the Inter-temporal Computable Equilibrium System (ICES—a multi-country CGE model) and
SDG indicators, while allowing long-term projections of specific NDC and other socio-economic
scenarios. Preliminary results suggest that the current level of NDC ambitions improves sustainability
and well-being indicators, but are not sufficient to achieve SDGs in 2030.
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APPS Framework for Assessing NDC Impact on SDGs

Assessing distributional impacts of climate policies. Mr. Justin Caron, HEC Montreal, emphasized the
importance of conducting distributional analysis and paying attention to the impacts of carbon pricing
policy/NDC on households, while considering key dimensions such as geographic, rural-urban sector,
employment type, and income levels. Mr. Caron highlighted examples of a US (USREP) and a China (CREM) models, both developed at the MIT Joint Program on the Science and Policy of Global Change,
that disaggregate economic models along some of the above key dimensions. Both exercises found
large variations of welfare impact of carbon pricing policy across regions. He echoed Ms. Morris’s
finding and argued that the choice of revenue recycling mechanism has stark distributive implications.

SESSION 8: ANALYSIS OF POLICY ALIGNMENT AND POLICY INTERACTION
Mr. Adrien de Bassompierre, PMR Secretariat, moderated this session which examined ways in which
carbon pricing interacts with existing and future policies and the economy. The mapping of policies
helps understand and analyze interactions when designing and implementing carbon pricing, to
achieve mitigation targets and build stakeholder support. The session provided an overarching
assessment framework, and examples of the analysis in the power generation sector and in the case
of California.
How can issues of policy interaction be explored? Mr. Thomas Kansy, Vivid Economics, provided an
assessment framework of policy interaction based on Chapter 3 of the World Bank’s State and Trend
of Carbon Pricing 2016. The framework points to the consideration of (i) complementary [strengthen
the carbon price signal and create efficiencies], (ii) overlapping [operate in parallel to, and
independently of, carbon pricing], and (iii) countervailing [reduce the effectiveness of carbon pricing]
policies. Mr. Kansy suggested a range of existing options to improve policy alignment, and that
successful analysis of policy interactions is likely to use a combination of qualitative and quantitative
tools.
The role of moderate carbon pricing in electricity sector decarbonization. Mr. Peter Janoska,
International Energy Agency, discussed the use of carbon pricing in the power sector, where different
levels of carbon pricing target mitigation opportunities across the marginal abatement cost curve,
from increasing efficiency to providing technology support in the long run. Mr. Janoska highlighted
that moderate carbon prices (US$15-40/tCO2e) can play a role in electricity system decarbonization,
and can provide an incentive to move toward a low-emissions electricity sector by making renewable
technologies become competitive with high carbon alternatives. He also emphasized that a rising
carbon price over time with a credible price pathway is needed in the long-term, together with well
integrated packages of policies that complement the use of carbon pricing.
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California case study. Ms. Mary Jane Coombs, California Air Resources Board, presented on planning
for California’s 2030 Emissions Reduction Goal. She discussed how the State quantitatively analyzed
policy packages taking into account the existing directives and legislation, using PATHWAY and REMI
models in combination primarily to understand potential impacts on GHG emissions and economic
costs associated with the Scoping Plan policies. Ms. Coombs shared initial findings from main policy
scenarios and stressed the need to address uncertainty in GHG reductions and costs and refine the
estimates, as well as to analyze economic impact on disadvantaged communities, moving forward in
the process.

Day 3 – Ratcheting up NDC ambition
The third and final day of the workshop explored NDC implementation from the perspective of
tracking and monitoring NDC progress, assessing mitigation gap and increasing the level of ambition,
as well as considering regional and international cooperation as a means to achieve this in a costeffective manner. As in the previous days, Day 3 contained expert presentations, discussions among
all participants, and interactive session that shared relevant modeling tool in this context.

SESSION 9: TRACKING AND MONITORING NDC PROGRESS
Monitoring Progress toward NDC Goals; Transparency in the Paris Agreement. Ms. Kelly Levin and
Ms. Erin Cooper, World Resources Institute, emphasized the importance of monitoring systems from
domestic and international viewpoints and that ways in which countries go about measuring GHG
impacts depend on the characteristics of their NDC targets (such as intensity-based, relative to
baseline, and absolute emission level), as well as NDC components (projects, policies, etc.). In terms
of accounting for emissions, it is also necessary to distinguish inventory accounting (tracking absolute
level) from mitigation action accounting (estimating impact of intervention), while keeping in mind
the linkage/synergy with other non-emission targets such as the SDGs, and energy efficiency). In the
coming months, development of modalities, procedures and guidelines for transparency and
accounting will provide further clarity on detailed reporting and methods for tracking progress under
the Paris Agreement. Many countries’ existing systems can be built upon for monitoring of NDCs, and
many methods and tools exist that can support monitoring of NDCs.
Ex-post MRV of energy and carbon pricing policies. Mr. Suphachol Suphachalasai, PMR Secretariat,
provided an overview of the World Bank’s on-going work program on quantifying the reductions of
GHG emissions as a result of the implementation of policies, such as removal of fossil fuel subsidies,
energy pricing reform, and carbon or fuel taxation. The objective of this work program (titled “Policy
MRV“) is to provide interested developing countries with a methodological and operational
framework to monitor, report, and verify ex-post the GHG mitigation impact directly associated with
such policies. Since policy measures constitute an important part of NDCs, Policy MRV methodology
will play a fundamental role in the NDC implementation process. Furthermore, Policy MRV could serve
as foundation for international climate finance and/or market mechanisms in certain circumstances.
This work is being piloted in Morocco under the Transformative Carbon Asset Facility (TCAF) and the
Carbon Partnership Facility (CPF).
Tracking energy sector transformation. Mr. Peter Janoska, International Energy Agency, made a
presentation on the topic based on two recent IEA’s publications namely (i) World Energy Investment
2016, and (ii) Energy Technology Perspectives: Tracking Clean Energy Progress 2016. Mr. Janoska
pointed out that lack of guidance for submission of NDCs led to a wide spectrum of energy target
formulations, thus a need for guidance on communicating, tracking and accounting for low-carbon
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energy and energy efficiency goals. IEA has already begun to track some relevant energy metrics and
indicators systematically in the above publications. Nevertheless, a significant effort is needed to
enhance data collection for the tracking of energy sector indicators at different levels.
Framework for assessing transformational change and measuring sustainable development of
mitigation action. Mr. David Ryfisch, UNEP DTU Partnership, presented the Mitigation Action
Assessment Protocol (MAAP) tool that has been developed to help achieve transparency in how these
climate actions are designed and how they compare in terms of mitigation value. The MAAP tool
contains MAAP Design tool that supports program design considering key factors and potential
development benefits, and MAAP Self-Assessment Tool. Mr. Ryfisch also highlighted the importance
of assessing transformational change and measuring sustainable development, pre- and postimplementation of NDCs, which has been promoted as part of the Initiative for Climate Action
Transparency (ICAT)’s methodological framework.

SESSION 10: TOOL SHARING AND DEMONSTRATION – PAVING THE WAY FOR DEEP DECARBONIZATION
Ms. Erin Cooper, World Resources Institute, led the interactive/hands-on demonstration and
simulation, based on a tool that can help countries in the process of consolidating sectoral
contributions for NDC, as well as assess mitigation gap. More specifically, Ms. Cooper introduced the
Global Calculator. The tool can be applied at the global and the country levels, and a number of
countries have already modified the tool for their country-specific set up and scenarios. The Global
Calculator has an underlying Excel-based bottom-up modeling framework that covers all of NDCrelevant sectors and GHG emissions, and contains simple climate and cost modules that allow the
analysis of the impact of interventions on the global mean temperature and incremental mitigation
costs, respectively. The tool also has an interactive web interface, with forty levers of actions across
sectors for assessing different levels of ambition. The training materials used in this session can be
made available upon request to the PMR Secretariat.

Global Calculator interactive web interface

SESSION 11: REGIONAL AND INTERNATIONAL COOPERATION TO REDUCE COSTS AND INCREASE AMBITION
Mr. Pascal Girot, Ministry of Environment and Energy, Costa Rica, moderated this session where
regional and international cooperation is put forward as a means to increase NDC ambition and
achieve Paris Agreement at a lower costs globally. Cooperation was considered from the perspective
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of technology, policy, and market mechanisms in this session. The Expert speakers also discussed
analytical approaches and modeling tools that are relevant for these purposes.
Moving to well below 2C: role of international energy technology collaboration. Mr. Peter Janoska,
International Energy Agency, stated that clean energy technology costs has come down over time, but
greater emphasis on earlier stage developments is also needed to help meet long-term climate goals.
Supporting energy technology innovation is key, while international cooperation can help drive
innovation. Acting together, governments and industry can make decarbonization easier and even
more affordable, and address barriers to technology adoption. In this context, Mr. Janoska provided
examples of the IEA’s Technology Collaboration Programmes, the Clean Energy Ministerial, the
Mission Innovation, and the Breakthrough Energy Coalition, among existing platforms that are
supporting technology innovation and cooperation at different stages and throughout the entire cycle.
Technology development stages and policy support needs

Modeling international cooperation from an NDC perspective. Mr. Thomas Kansy, Vivid Economics,
argued that the development of international carbon market can result in tremendous cost savings of
achieving NDC targets in 2030 and beyond. The cost savings of a global carbon market are 32% in 2030
and over 50% in 2050. Linking domestic markets also adds legitimacy to carbon pricing mechanisms,
enables smaller jurisdictions to create a deeper and more liquid carbon market and facilitates
technical collaboration. Furthermore, linking may be a necessity to achieve the Paris goal of carbon
neutrality past 2050 – carbon sinks are distributed across the world and a linked market is necessary
to achieve net neutrality globally while allowing some countries to avoid prohibitive costs of becoming
net neutral individually. The barriers to linking so far have potential solutions. The METRIC guidelines
help policy makers and private stakeholders in designing carbon pricing mechanisms and a link. Details
on the benefits of linking and challenges of linking can be found in the State and Trends of Carbon
Pricing 2016.
EVALUATE Tool for international cooperation on carbon pricing policies. Mr. Christophe de Gouvello,
World Bank Group, introduced EVALUATE – a tool developed by the World Bank and ENERDATA to
enable the assessment of NDCs in terms of economic efforts and GHG emission reductions, and allow
the simulation of policy cooperation scenarios involving emission trading schemes and carbon tax
policies that are implemented or coordinated internationally. The tool relies on Marginal Abatement
Cost (MAC) curves produced by the POLES model. EVALUATE is Excel-based and has user-friendly
interface. It is a dedicated tool for supporting decision makers in developing and assessing NDCs. The
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tool can be applied to nearly 70 countries and allow the analysis of global effort and mitigation gap
toward 2°C.

Closing session
Ms. Silvia Charpentier, General Coordinator, PMR Costa Rica, delivered closing remarks on behalf of
the host country and Ms. Andrea Meza, Director Climate Change, Ministry of Environment and Energy,
Costa Rica.
Mr. Adrien de Bassompierre, PMR Secretariat, explained that all presentations from the workshop
would be posted on PMR website, that a workshop report would be prepared and circulated. Mr. de
Bassompierre stated that the PMR is committed to continuing to provide support to NDC
implementation through the PMR Policy Analysis Work Program. This workshop provided a platform
for peers and experts working on NDC planning and implementation to learn from each other‘s
experience and exchange information. It also shared state-of-the-art analytical approaches and
modeling tools that are needed to support the NDC process moving forward. The PMR would deepen
its support on this aspect, through country-level and program-level activities. This type of NDC
workshop could also be customized to suit the needs of different groups/regions of PMR countries.
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ANNEX – DETAILED AGENDA
Day 1 – Tuesday, December 6th
08:30-09:00

Introductory session
Opening and welcome remarks
 Ms. Andrea Meza, Director Climate Change, Ministry of Environment and Energy,
Costa Rica
 Mr. Christian Peter, Program Leader, Sustainable Development, World Bank Group
 Mr. Adrien de Bassompierre, Program Coordinator, PMR Secretariat
Objectives of the workshop and agenda
 Mr. Suphachol Suphachalasai, PMR Secretariat

09:00-10:30

Session 1 – Gearing up for NDC Implementation
Moderator: Mr. Marcos Castro, PMR Secretariat
 An overview of NDCs and relevant Paris Agreement provisions (Mr. Claudio Forner,
UNFCCC Secretariat)
 Support needs for the implementation NDCs in developing countries (Mr. Cayetano
Casado, UNDP Low Carbon Development Capacity Building Program)
 Getting ready for NDC implementation: Tools and Support (Ms. Ana Bucher, World
Bank Group)
 NDCs – a stepping stone along deep decarbonization pathways (Mr. Adrien VogtSchilb, Inter-American Development Bank, IADB)
 Q&A

10:30-11:00

Coffee break

11:00-12:30

Session 2 – Analytical approaches and modeling tools to support NDC development
and implementation planning
Moderator: Mr. Adrien de Bassompierre, PMR Secretariat
 Analytical and research gaps in light of Paris Agreement (Mr. Fernando MirallesWilhelm, University of Maryland)
 Mapping of analytical and modeling tools for NDC implementation (Mr. Suphachol
Suphachalasai, PMR Secretariat)
 Costa Rica: developing modeling framework for NDC pathways (Mr. Felipe De Leon,
Technical Coordinator, PMR Costa Rica)
 Q&A

12:30-13:30

Lunch break

13:30-15:00

Session 3 – Designing packages of enabling policies in NDCs
Moderator: Mr. Felipe De Leon, Technical Coordinator, PMR Costa Rica
 Designing and assessing investment-grade enabling policy packages to achieve NDC
targets: a new modeling approach (Mr. Grzegorz Peszko, World Bank Group)
 Morocco: the case of energy efficiency in the building sector (Mr. Sam Foster,
Element Energy)
 Vietnam: low carbon policy package to support private sector action in the power
sector (Mr. Grzegorz Peszko and Mr. John Rogers, World Bank Group)
 Q&A

15:00-15:30

Coffee break
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15:30-17:30

Session 4 – Tool sharing and demonstration – Modeling NDC policy package to
promote low carbon investment and behavioral change
Moderator: Mr. John Rogers, World Bank Group
 Interactive/hands-on demonstration and simulation, based on a tool that can help
countries identify necessary reform and policy packages to support NDC refinement
and encourage private sector actions
 Report back by groups/selected participants
Day 2 – Wednesday, December 7th

08:30-09:00

Introductory session: Recap of day 1 and objectives of day 2

09:00-10:30

Session 5 – The role of carbon pricing in NDC implementation: A modeling perspective
Moderator: Ms. Maja Murisic, PMR Secretariat






Chile case study (Mr. Jacques Clerc, Energy to Business)
China case study (Mr. Jian Zhou, Tsinghua University)
Kazakhstan case study (Mr. Yerbol Akhmetbekov, Nazarbayev University Research
and Innovation System)
South Africa case study (Mr. Heinrich Bohlmann, Department of Economics,
University of Pretoria)
Q&A

10:30-11:00

Coffee break

11:00-13:00

Session 6 – Tool sharing and demonstration – Developing roadmap for NDC
implementation
Moderator: Mr. Gary Goldstein, DecisionWare and Mr. Ricardo Delgado, Universidad de
Los Andes, Colombia
 Interactive/hands-on demonstration and simulation, based on a tool that can help
countries develop NDC implementation roadmap, considering various policy options,
priority and timing
 Report back by groups/selected participants

13:00-14:00

Lunch break

14:00-15:30

Session 7 – Understanding the wider impacts of NDCs
Moderator: Ms. Maria Elena Gutierrez, Libelula, Peru
 Macro-economic implications of the US’ climate policy (Ms. Adele Morris, The
Brookings Institution)
 Macro-economic impacts of Colombia’s NDC (Mr. Andres Camilo Alvarez, National
Planning Department and Mr. Ricardo Delgado, Universidad de Los Andes, Colombia)
 Linking NDCs and Agenda 2030: a sustainability analysis (Mr. Francesco Bosello,
CMCC/FEEM)
 Assessing distributional impacts of climate policies (Mr. Justin Caron, HEC Montreal)
 Q&A

15:30-16:00

Coffee break

16:00-17:30

Session 8 – Analysis of Policy Alignment and Policy Interaction
Moderator: Mr. Adrien de Bassompierre, PMR Secretariat
 How can issues of policy interaction be explored? (Mr. Thomas Kansy, Vivid
Economics)
 Reconciling Carbon pricing and Energy Policies in Developing Countries: Lessons and
limits from OECD countries experience (Mr. Christophe de Gouvello, World Bank
Group)
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 The role of moderate carbon pricing in electricity sector decarbonization (Mr. Peter
Janoska, International Energy Agency)
 California case study (Ms. Mary Jane Coombs, California Air Resources Board)
 Q&A

Day 3 – Thursday, December 8th
08:30-09:00

Introductory session: Recap of day 2 and objectives of day 3

09:00-10:30

Session 9 – Tracking and monitoring NDC progress
Moderator: Mr. Marcos Castro, PMR Secretariat


Monitoring Progress toward NDC Goals; Transparency in the Paris Agreement
(Ms. Erin Cooper and Ms. Kelly Levin, World Resources Institute)



Ex-post MRV of energy and carbon pricing policies (Mr. Suphachol Suphachalasai,
PMR Secretariat)



Tracking energy sector transformation (Mr. Peter Janoska, International Energy
Agency)
Framework for assessing transformational change and measuring sustainable
development of mitigation action (Mr. David Ryfisch, UNEP DTU Partnership)




Q&A

10:30-11:00

Coffee break

11:00-13:00

Session 10 – Tool sharing and demonstration – Paving the way for deep
decarbonization: Assessing NDC mitigation objectives vis-à-vis long-term emissions
scenarios
Moderator: Ms. Erin Cooper, World Resources Institute
 Interactive/hands-on demonstration and simulation, based on a tool that can help
countries consolidate sectoral contributions for NDC, as well as assess mitigation gap
 Report back by groups/selected participants

13:00-14:00

Lunch break

14:00-15:30

Session 11 – Regional and international cooperation to reduce costs and increase
ambition
Moderator: Mr. Pascal Girot, Intersectoral Climate Change Coordinator, MINAE
 Moving to well below 2C: role of international energy technology collaboration (Mr.
Peter Janoska, International Energy Agency)
 Modeling international cooperation from an NDC perspective (Mr. Thomas Kansy,
Vivid Economics)
 EVALUATE Tool for international cooperation on carbon pricing policies (Mr.
Christophe de Gouvello, World Bank Group)
 Q&A

15:30-16:00

Coffee break

16:00-16:30

Session 12 – Closing session
 Wrap-up and closing (Mr. Adrien de Bassompierre, PMR Secretariat)
 Closing remarks (Ms. Andrea Meza, Director Climate Change, Ministry of Environment
and Energy, Costa Rica)

21

