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Climate change can significantly affect the economic growth and development of countries. 

Yet, however, there is a lack of experience and approaches around the world in regard to 

integrating climate risks into macroeconomic forecasts, planning and decision-making. There 

is therefore an urgent need for methods and tools for assessing the economic impact of 

climate risks and adaptation measures that can reduce these risks. The Policy Advice for 

Climate Resilient Economic Development (CRED) project implemented by GIZ on behalf of the 

Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Consumer 

Protection (BMUV) aims to address this need. CRED brings national modelling authorities in 

developing countries together with adaptation and economic experts in Germany, in order to 

create long-term economic models to assess the macroeconomic impacts of climate change 

and adaptation measures. CRED has been implemented in three pilot countries (Georgia, 

Kazakhstan, and Vietnam) from 2019-2023 providing extensive training for model developers 

and model users. These trained experts then work with authorities in their countries to enable 

the consideration of climate change impacts and appropriate adaptation measures in their 

economic planning. Further, CRED has conducted dissemination activities and trainings for 

experts from other countries, in order to enable the use of macroeconomic models for 

adaptation planning beyond the pilot countries. 
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This report reviews the CRED programme’s activities, focusing on the pilot countries of Georgia, 

Kazakhstan, and Vietnam, as well as model prototype development in Mongolia. The report draws on 

CRED materials including national reports, policy briefs, and trainings, as well as interviews with 

CRED partners in the pilot countries. Finally, the report surveys the current macroeconomics of 

adaptation literature to develop recommendations for further CRED extensions. 

Turning to the review of CRED activities, the CRED programme is structured along three pillars of  

i) capacity building for economic modelling; ii) policy advice; and iii) dissemination of the approach.  

Regarding the first pillar, the CRED programme developed a macroeconomic modelling framework 

to assess the effects of climate change and adaptation measures over an entire (national) economy. 

The approach is compatible with different macroeconomic models, e.g. Input-Output models, 

Dynamic General Equilibrium (DGE) models. Capacity building has been implemented in several 

phases and tailored to the needs of the partner countries. Training modules have been developed for 

different CRED aspects including, climate hazard analysis, monetisation of damages as well as 

climate and adaptation scenario analysis. Further, CRED trainings provided a platform for a range of 

public and private sector stakeholders, i.e. ministries, research institutes, universities and think tanks, 

to exchange data, knowledge and experiences. Finally, a key pillar of CRED capacity building in 

partner countries is the transfer of the country-specific macroeconomic model ownership to the 

CRED partner institutions.  

Regarding the second pillar, CRED’s policy advice and mainstreaming activities aim to bring the 

macroeconomics of climate change and adaptation into national and sectoral policy-making. Policy 

advice activities have resulted in concrete mainstreaming outcomes, whereby national policies in 

pilot countries have included CRED results, e.g. Low Emission Development Strategy (LEDS) in 

Kazakhstan. Regarding the third pillar, dissemination activities have produced various knowledge 

products for pilot countries, aimed at communicating the potential macroeconomic costs of climate 

change and the macroeconomic benefits of investing in adaptation.  

Turning to country-specific activities, in Georgia, the e3.ge model was developed, with adaptation 

measures analysed chosen by national working groups, focusing on agriculture and tourism-related 

sectors.  CRED activities in Georgia were largely successful in raising awareness of the need to 

invest in adaptation across different national line ministries, as the results provided the first 

quantitative economic analysis of adaptation in Georgia. There are thus plans to further build upon 

the CRED results, for example, in NAP development. Further, the e3.ge model was also applied to 

evaluate macroeconomic impacts of the COVID-19 pandemic and the Russian war in Ukraine. 

Finally, a key challenge in Georgian was the lack of existing data on extreme event damages. To 

address this, CRED initiated processes for data collection, promoting cooperation between ministries 

and with private sector stakeholders that have potential to last beyond the lifetime of project.  

In Kazakhstan, the e3.kz model was developed jointly with Kazakh partners to assess the 

macroeconomic impacts of climate change and adaptation measures. The e3 framework was an 

appropriate choice, as an IO model is already maintained by the implementing partner Economic 

Research Institute (ERI) (GIZ, 2022b). Scenario analysis conducted with e3.kz made use of baseline 
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scenarios developed for Kazakhstan’s Low Emission Development Strategies (LEDS) project. To 

overcome data gaps, CRED initiated efforts to collect data on extreme weather event damages, 

establishing communication with various state agencies and sub-national authorities.  Climate hazard 

analysis, priority sectors (i.e. agriculture, energy and infrastructure) and adaptation measures were 

selected through consultations including Kazakh partners ERI, Zhasyl Damu. Key hazards assessed 

include droughts; heat waves; extreme precipitation; extreme winds. CRED achieved several 

mainstreaming successes in Kazakhstan, as newly adopted Low Emission Development Strategy 

(LEDS) contains a chapter on adaptation based on e3.kz results and e3.kz model has been 

recommended to be applied in Kazakhstan’s roadmap for NDC and adaptation planning. Finally, 

e3.kz model ownership has also been transferred to national partners.  

In Vietnam, CRED developed a dynamical general equilibrium model (DGE) in order to assess the 

macroeconomic effects of climate change and adaptation. Initial activities involved interactions with 

the implementing partner, the Ministry of Planning and Investment (MPI) and other national 

stakeholders and experts, including the Ministry of Agriculture and Rural Development’s (MARD) in 

order to identified available economic data for the DGE-CRED in regions and sectors of interests. 

Key climate hazards evaluated by DGE-CRED are: temperature increase; forest fires; storms; sea-

level rise; landslides. Adaptation measures analysed in the agricultural, housing, forestry and 

transport sectors. CRED activities successfully raised awareness on adaptation in Vietnam and filled 

a major gap in the policy analysis toolkit. Future plans include applying regionalised DGE-CRED to 

provincial action plans for the Vietnam Green Growth Strategy (VGGS), while work to regionalise the 

model is already underway. Finally, ownership of the DGE-CRED model was officially transferred to 

CIEM.   

In Mongolia, CRED has developed a prototype e3.mn model, with data largely from international 

sources, and an accompanying e3.mn manual. Further, a 3-day training module was conducted with 

Mongolian stakeholders both on technical aspects and application of modelling results to salient 

policy questions. The prototype and training modules are presented in a general way that illustrates 

the applicability of the e3 approach to different national contexts.  

Stakeholders’ perspectives in all pilot countries were positive across the three CRED pillars of 

model development, trainings, and advisory services. Regarding model development, pilot country 

partners emphasised CRED’s impact on raising awareness of the economic costs of climate change 

and the benefits of investing in adaptation. Economic assessment of climate change and adaptation 

were lacking in pilot countries prior to the CRED programme, and CRED activities successfully 

brought in sectoral CBAs of adaptation measures to policy discussions, and often provide the first 

national level assessments of the macroeconomic effects of climate change and adaptation 

measures. Further, other macroeconomic outcomes analysed by the CRED models were also seen 

as highly salient to a range of national stakeholders. For instance, analysis of labour effects 

increased policy interest in adaptation for national line ministries and policymakers. Key challenges 

regarding the modelling development were common across the pilot countries and involve data 

collection on climate damages and adaptation benefits.  
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Regarding capacity building, stakeholders emphasised CRED’s strengthening of inter-ministerial 

communication in the public sector. This was particular emphasised in Georgia and Kazakhstan, 

whereas in Vietnam where the project was comparative smaller, it had less impact in this respect. In 

Vietnam, it was emphasised that trainings be tailored to the technical level of participants, which is 

particularly important in the regionalisation of the model and involvement of provincial level 

stakeholders.  

Regarding future plans, all pilot countries have plans to work future with their CRED model in policy 

and planning. In Georgia, improving the energy sector modelling to enable policy and long-term 

strategy development is a prioritised next step. Further, MEPA plans to apply e3.ge in the NAP 

process, which is expected to be launched in 2023. The e3.ge model may also be used in the 

preparation of the 5th National Communication to the UNFCCC. In Kazakhstan, project partners plan 

to develop a Road Map for implementing adaptation based on the Adaptation Chapter in the Low 

Economy Development Strategy (LEDS) that is based on CRED results. Related to this, a more 

detailed regionalisation of the e3.kz model is being development, which may be completed by Spring 

2023.  In Vietnam, the project partner MPI plans to extend the DGE-CRED model by, first, including 

more sectors and industries, and second, improving sectoral CBAs with further data collection on 

climate damages and adaptation measure effectiveness. Further, MPI envisions using the model to 

support the development of Vietnam Green Growth Strategy (2021-2030) through detailed sectoral 

analysis to support the development of Road Maps at the provincial level.   

Stakeholder’s desired extensions of CRED activities are similar across several pilot country. First, 

extending the modelling to further sectors was identified as a desirable extension across all pilot 

countries. Second, regionalisation of the models was also expressed as a desirable extension of 

CRED activities across the pilot countries. Third, there is interest in extending the CRED approach to 

enable a more detailed analysis of distribution outcomes of adaptation, and particularly, the impact of 

climate change and adaptation on poverty.  

In terms of assessing the CRED approach, this report emphasises several strengths. First, CRED 

provides policy-makers with a broad picture of economic impacts of climate change and adaptation 

measures, addressing a major knowledge gap in developing countries. Often the CRED approach 

represents the first systematic attempt quantify the economic costs of climate change and adaptation 

in its partner countries. CRED activities thus raise awareness among key national stakeholders on 

climate change and the importance of investing in adaptation.  Second, CRED activities often initiate 

systematic data collection processes, which generally require cooperation between different 

ministries and departments. These interactions improve decision-making and policy and have the 

potential to be institutionalised beyond the CRED intervention. Third, the CRED approach provides a 

framework for prioritising adaptation measures for investment. Macroeconomic analysis provides a 

basis for comparing adaptation measures across different sectors and prioritise these, which is a 

fundamental challenge in adaptation and NAP development.  

Challenges also arose for CRED implementation. First, ensuring that modelling approach and 

training activities are fit for purpose across different country context has proven challenging. Despite 

the flexibility of incorporating different modelling approaches, addressing this challenge requires 
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analysis of a country’s data availabilities and technical capacities at the outset of the CRED 

intervention. Second, building political support and identifying entry-points into policy processes is 

challenging, yet also essential to ensure that CRED results are taken up in policy. Addressing this 

challenge involves well designed and managed stakeholder interactions, which requires upfront 

investments in building relationships in partner countries.  Finally, the CRED approach is confronted 

with challenges of uncertainty that are inherent to long-term decision-making and macroeconomic 

forecasting. The implication of these uncertainties is that adaptation planning must include space for 

revisiting and revising adaptation measures and monitoring their contributions to macroeconomic 

outcomes at regular intervals. Further, this also lends greater importance to ensuring that measures 

also have (large) positive benefit-cost ratios in the sectors they directly affect and are well aligned 

with other social and economic development goals.  

Regarding recommendations for future applications of the CRED approach, the report first 

suggests how implementation bottlenecks can be overcome. First, explicit assessment of the training 

and capacity needs in country at the outset of activities is recommended, particularly when sub-

national stakeholders are also involved. Second, sharing of experiences, challenges, and best 

practices between CRED partner countries from the outset of the interventions is recommended. 

Third, in developing Working Groups on intersectoral adaptation it should be consider how to include 

other actors beyond national ministries, e.g. universities and civil society organisations, to increase 

awareness and social acceptance of adaptation measures.  

Finally, this report identifies 4 key issue areas to which future applications of CRED could make 

substantial contributions. A first issue area is analysis of fiscal impacts of climate change and 

sovereign risk. Sovereign risk is a highly salient issue for climate resilient development because a 

country high levels sovereign risk can restrict governments’ access to credit or financial markets. 

While central bank monetary policy can address these risks, Integrated Assessment Models (IAM) 

employed to estimate the impact of climate change on growth rates are not precise enough for 

monetary policy decision. There is a call for an alternative way forward for integrating climate change 

into central bank decision-making is through detailed, and spatially disaggregate modelling 

approaches, which CRED is well positioned to address.   

A second issue area is analysis of co-benefits of Nature-based solutions (NbS). NbS are being 

advanced around the world as a measure that can reduce climate risks, while addressing the 

biodiversity crisis and generating social and economic co-benefits. To date, however there is a lack 

of research on the macroeconomic effects of NbS. This is a salient knowledge because NbS can 

address climate policy objectives, and yet also have a range of other significant macroeconomic 

effects, e.g. on GDP and labour. CRED macroeconomic studies of NbS would potentially break 

important new ground that could contribute not only to planning in the country in which they are 

implemented but also to the wider knowledge base on NbS improving policy and decision-making on 

NbS around the world. 

A third issue area is analysis of Loss and Damage from climate change.  To date, the Loss and 

Damage policy discussion has largely been informed by IAMs assessing financial stability in 

developed countries. In developing countries, L&D discussions are higher on the policy agenda, 
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particularly considering recent COP27 decisions on the Loss and Damage financial mechanisms. 

Extending the macroeconomic assessments of the economic costs of climate change in the CRED 

approach could thus attract high policy interest in developing countries.  

A fourth issue area is analysis of Just Transitions and Long-term Strategies. Emerging work on 

Just Transitions focuses labour and income distribution implications of climate policy, and the energy 

transition. While the labour effects of climate policies have been explored to an extent, a major 

knowledge gap exists regarding the distributive effects of climate policy and the energy transition on 

income, and these gaps are prominent in developing countries. CRED e3 models are thus well 

positioned to address these gaps, as they are based on Input-Output models for sectoral interaction 

is a core analytical focus, and further, as e3 models offer the potential to integrate mitigation and 

adaptation in analysis of Just Transitions.  
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1. Introduction  

1.1 Background  

Climate resilient economic development involves creating and maintaining sustainable economic growth in the 

face of changing climate conditions. According to the IPCC (2022), “climate resilient development integrates 

adaptation measures and their enabling conditions with mitigation to advance sustainable development for all”. 

Climate resilient development thus involves promoting economic activities that align with the principles of 

sustainable development, including measures to adapt to and mitigate the impacts of climate change. 

Climate change can significantly affect the economic growth and development of countries. However, as yet, 

there is a lack of experience and approaches around the world in regard to integrating climate risks into 

macroeconomic forecasts, planning and decision-making. There is therefore an urgent need for methods and 

tools for assessing the economic impact of climate risks and adaptation measures that can reduce these risks. 

Such approaches involve integrating climate data and impact scenarios with macroeconomic models in order 

to assess the impacts of climate change and adaptation on key aspects of social and economic development, 

such as, income and employment. 

The Policy Advice for Climate Resilient Economic Development (CRED) project implemented by GIZ on behalf 

of the Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Consumer Protection 

(BMUV) aims to address this need by bringing national modelling authorities in developing countries together 

with adaptation and economic experts in Germany, in order to create long-term economic models to assess 

the macroeconomic impacts of climate change and adaptation measures. CRED has been implemented in 

three pilot countries (Georgia, Kazakhstan and Vietnam) from 2019-2023 providing extensive training for model 

developers and model users. These trained experts then work with authorities in their countries to enable the 

consideration of climate change impacts and appropriate adaptation measures in their economic planning. The 

project thus provides advice to ministries on applying findings from the modelling in political decision-making 

processes and in planning. Further, the CRED project has developed dissemination activities, by sharing 

project experience, developing communication materials, and conducting short trainings for experts from 

countries other than Georgia, Kazakhstan and Vietnam, in order to enable the use of macroeconomic models 

for adaptation planning beyond the pilot countries. 

 

1.2 Objectives 

This report reviews the CRED programme’s activities from 2019-2022 focusing particularly on activities in the 

partner countries of Georgia, Kazakhstan, Vietnam and, on the model prototype development in Mongolia. To 

do so, the report draws on CRED materials including national reports, policy briefs, sectoral briefs, as well as 

training materials that include a guidebook for practitioners and handbook for applying the CRED prototype 

model. Further feedback and insights have been collected through interviews with both implementing and 

political partners of the CRED project in the pilot countries. These interviews focused on the status of 

modelling with the country-specific model, future plans, capacity building needs and extension wishes as well 

as support needed in policy dialogue and dissemination (see Appendix for details). Finally, a brief survey of 

current literature on the macroeconomics of adaptation and climate change impacts provides a context for 

recommendations on further extensions of the CRED approach. 

This report thus covers the following aspects: Current activities; Stakeholder perspectives; Strengths and 

weaknesses of the CRED approach; Recommendations for future work. 
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2. CRED Activities  

2.1 Overview  

The CRED project is structured along the three pillars of i) capacity building for macroeconomic modelling; ii) 

policy advice regarding adaptation planning and iii) dissemination of the approach to model the 

macroeconomic impacts of climate change and adaptation. Below, we detail the macroeconomic approach 

developed in order describe how adaptation is approached technically. We then discuss how the modelling 

developed is supported by and informs the pillars of capacity building and policy advice for mainstreaming, 

before reviewing current activities in the pilot countries of Georgia, Kazakhstan, Vietnam, and Mongolia. 

 

2.2 CRED macroeconomic modelling approach 

2.2.1 OVERVIEW  
 

The CRED programme develops a macroeconomic modelling framework that can assess the effects of climate 

change and adaptation measures over an entire (national) economy. While different macroeconomic models 

can be applied (e.g. Input-Output models, Dynamic General Equilibrium), the e3 models developed through the 

CRED modelling framework also comprise an energy sector model, thus energy mix and CO2 emissions can 

also be computed for different adaptation scenarios in order to explore implications of different policies and 

measures for mitigation. Assessment of climate change and adaptation effects on macroeconomic outcomes is 

achieved through inputting climate hazard scenarios, historical damage data on climate hazards, and 

information from cost-benefit analyses on adaptation measures into the macroeconomic modelling framework 

in order to compute the effects on, e.g. GDP, labour, as well as other macroeconomic variables of interest (see 

Figure 1).  

 

Figure 1. CRED approach to integration of climate hazard scenarios into e3 modelling framework. (Source: GIZ, 

2023a) 

Generally, the CRED approach is carried out through the following steps: 

1. Identify climate hazards and the related impacts in affected sectors. 
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2. Attribute direct economic damages to these climate hazards though various methods including 

regression analysis, literature review and historical extreme event record. 

3. Calculate total damages under future climate scenarios:  

a. Compute a macroeconomic reference scenario with no climate change and no adaptation. 

b. Compute a macroeconomic climate change scenario (without adaptation): Develop a climate 

hazard scenario, based on climate projections, climate damage data and expert assumptions 

regarding the future evolution of damages from extreme weather (Figure 1) and input this into 

the macroeconomic model. By comparing this scenario to the baseline scenario, indirect 

economic damages of climate change are computed.  

c. Compute a macroeconomic adaptation scenario: Develop an adaptation scenario, based on 

analyses and expert judgement regarding, the input requirements for the adaptation measure 

(i.e. cost-benefit analyses (e.g. investment costs, economic benefits from the adaptation 

measure) labour, imports, suitability and relevance of the measure for the national context 

etc.). By comparing this scenario to the climate change scenario, total indirect adaptation 

benefits are computed.  

Adaptation measures are identified for different sectors based on expert consultations (see Pilot country 

activities below). Note that several adaptation measures can be combined into one adaptation scenario, 

provided there is sufficient data available. For example, in Kazakhstan, adaptation investments in the 

reconstruction of canals and reservoirs and drip irrigation were combined into one adaptation scenario. The 

data needs and potential data sources for each of these scenarios is shown in Table 1.  

 

 Data needs  Potential data sources 

Reference 

scenario 

Macroeconomic data: 

• GDP 

• Imports/Exports 

• Price information of goods and 

services 

• Consumption of goods and 

services (of households, of 

government) 

• Gross fixed capital formation 

• Employment 

National Accounts 

• Annual national input-output tables [IOT] (sectoral 

data) provide information on the economic 

relationships between suppliers 

and producers in the national economy. 

IO tables available for 75 

countries from OECD and ADB 

Georgia: MoESD1’s supply and 

use tables (2017-2019) 

• Economic growth forecast: expected growth rates 

for important economic variables 

• Population forecasts to 2050 

National or international 

sources (e.g. IMF World 

Economic Outlook Database) 

• Occurrence of past extreme weather events and 

recorded economic damages 

• EM-DAT database 

 

1 Ministry of Economy and Sustainable Development (MoESD). 
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Climate 

change 

scenario 

 • National consultants 

• Media reports 

• Frequency and intensity of past extreme weather 

events 

Georgia & Kazakhstan: Climate 

Hazards Analyses by 

international consultants 

Navarro, J. S. & Jorda, G. (GIZ 

2022a, 2022b) 

• Evolution of climate hazards under RCP 8.5 and 

RCP 2.6 (or relevant SSPs) 

Georgia & Kazakhstan: Climate 

Hazards Analyses by 

international consultants 

Navarro, J. S. & Jorda, G. (GIZ 

2022a, 2022b) 

Adaptation 

scenario 

• Estimated direct costs and other inputs of 

adaptation measures (e.g. investment costs, 

labour needs, imports, etc.) 

• National statistics (e.g. 

crop statistics) 

• Expert judgement 

• Scientific literature 

• Estimated direct monetary benefits of adaptation 

measures, e.g. reduced damages, increased 

productivity 

• National statistics (e.g. 

crop statistics) 

• Expert judgement 

• Scientific literature 

Table 1. Data needs and potential sources for e3 modelling approach. (Source: adapted from GIZ (2022b)) 

To include adaptation measures in the analysis, a description of a measure’s direct costs and benefits (i.e., 

avoided damages from climate hazards or slow on-set events) is needed, as well as other relevant information, 

e.g. investment costs, labour inputs, import requirements, etc. A measure’s adaptation benefits are calculated 

as the avoided climate-related economic damages from measure, which are derived from the historical record, 

as well as expert judgement on the effectiveness of measures.  

Key challenges here arise from a lack of systematically collected data on damages from weather related 

extremes in many countries. Often CRED data collection initiatives in pilot countries to address these gaps has 

led to greater cooperation among public and private stakeholders, raising awareness on adaptation and 

possibly leading to the institutionalisation  of systematic data collection on climate-related data (GIZ, 2022a). 

Such institutionalisation would be a significant co-benefit of the CRED activities that can support effective 

policy beyond the lifetime of the specific project activities (see Country activities below). 

To calculate the total effects of an adaptation measure, the direct effects of the adaptation measures are input 

into the macroeconomic model. The CRED approach is compatible with different macroeconomic modelling 

approaches. One commonly applied approach to assess economic risks from climate change to date are Input-

Output (IO) models. The approach has also been adopted in Georgia (e3.ge) and Kazakhstan (e3.kz). A 

dynamic general equilibrium (DGE-CRED) model has been developed in Vietnam (see Section 2.4 for details). 

With the input of the direct effects of adaptation measures, the macroeconomic model computes the aggregate 

macroeconomic effects of the measure(s), in terms of macroeconomic variables, such as, GDP, labour 

impacts, as well as energy sector impacts, e.g. CO2 emissions. By comparing the aggregate effects of the 

scenario including adaptation with the climate change scenario without adaptation, the aggregate 

macroeconomic effects of adaptation are calculated for a given climate scenario. An example of 

macroeconomic results of adaptation measures for an irrigation measure in Kazakhstan computed with the 

e3.kz model is shown in Figure 2. 
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Figure 2. Example results for irrigation system adaptation measure in Kazakhstan. (Source: GIZ, 2022b). 

 

Finally, it is important to note that, for mitigation, climate change impacts may reduce carbon emissions 

because of reduced economic growth. Conversely, adaptation that is effective and thus leads to increased 

growth can increase carbon emission without accompanying changes in the energy sector (e.g., shifting 

towards a greater share of renewables). This can lead to important trade-offs between mitigation and 

adaptation measures, which can be also explored through the CRED modelling framework in the case of the e3 

models. Importantly, adaptation measures that involve carbon sinks (e.g., planting of trees for wind breaks) can 

sequester emissions, thus contributing to both adaptation and mitigation objectives.   

 

2.3 CRED capacity building and advisory activities 

2.3.1 CAPACITY BUILDING OF NATIONAL PARTNERS 

Capacity building in the CRED project has been implemented in several phases and tailored to the needs of the 

partner countries. Training modules have been developed for different aspects of the CRED approach 

including, climate hazard analysis and monetisation of damages through, e.g., regression analysis, as well as 

climate and adaptation scenario analysis, implemented through an Dynamic Input-Output Model in Microsoft 

Excel (DIOM-X) with supplements in R in the case of Georgia and Kazakhstan; and a Dynamic General 

Equilibrium Model using Matlab in the case of Vietnam.  

In each pilot country, different stakeholders are active and have differing levels of knowledge and capacity 

regarding climate impacts and adaptation, and their relation to macroeconomic forecasting. Therefore, an 

assessment of stakeholder needs and interests in the pilot countries at the outset of project was needed to 

inform capacity building activities. An overview of the capacity building activities in the project activities is 

given in Figure 3 below.  
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Figure 3. Overview of modelling capacity building and coaching activities for CRED partner countries. (Source: 

GIZ, 2023a) 

CRED’s subcontractors, including the Institute of Economic Structures Research (GWS) and the Halle Institute 

for Economic Research (IWH), conduct trainings in each of the pilot countries. First trainings introduced the 

economic models and underlying data sets. A second training focused on applying the models for analysing 

the economic effects of climate change and adaptation. Across all trainings, a differentiation was made 

between technical model development focus and model applications to policy questions. The latter focus of the 

trainings was for ‘model users’, who are identified experts that were envisioned as being able to apply the 

models for policy analysis and advice, without requiring the programming and coding skills to develop the 

economic model (GIZ, 2023a). Trainings focused both conceptual and technical aspects of model development 

in order to equip participants with the knowledge needed to interpret climate change and adaptation scenario 

results. 

Due to restrictions related to the COVID-19 pandemic, trainings were adapted in order to accommodate the 

need for model building trainings and coaching to be conducted remotely. This was achieved by the CRED 

program through establishing digital exchange rooms based on Microsoft Teams (GIZ, 2023a).  The trainings 

thus provided a platform for participants from a range of public and private stakeholders, i.e. ministries, 

research institutes, universities and think tanks, to exchange data, and share their experience and knowledge. 

These exchanges thus promoted capacity building in partner institutions on both macroeconomic modelling 

and knowledge management for assessing climate change and adaptation (GIZ, 2023a).   

Capacity building and trainings then increased in detail and complexity in tandem with the further development 

of the economic models over the course of the project. This step-by-step approach of starting with a simple 

modelling framework is appropriate to ensure that both modelling and training activities are fit for purpose in 

the partner countries. As discussed below (Section 3.5), future plans in the partner countries aim to build on 
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this CRED approach adding further regionalisation to the models, e.g. in Vietnam and Kazakhstan, and 

designing subsequent trainings appropriate to the stakeholders at these sub-national levels.  

Finally, a key pillar of CRED approach to building capacity in partner countries is the transfer of ownership of 

the respective country-specific macroeconomic model to the CRED partner institutions. This promotes an 

institutionalisation of knowledge and capacity for macroeconomic analysis of adaptation within the partner 

countries themselves. 

2.3.2 POLICY ADVICE AND MAINSTREAMING 

CRED’s policy advice and mainstreaming activities aim to bring results of macroeconomic modelling of climate 

change and adaptation into national and sectoral policy-making and decisions. Policy advice activities have 

produced various knowledge products for pilot countries, e.g., Policy Briefs, Infographics, Country Reports on 

adaptation. CRED knowledge products communicate modelling results on the potential economic costs of 

climate change and the macroeconomic effects of investing in adaptation. These materials have been an 

important tool for raising awareness of key stakeholders (e.g. line ministries) on the urgency of adaptation (see 

Section 3 below.)   

Second, policy advice activities have also resulted in concrete mainstreaming outcomes, whereby national 

policies in pilot countries have included CRED results. Table 2 gives an overview of the key policy documents 

in the pilot countries being based on CRED results.  

 

Pilot country Policy document CRED contribution Status 

Georgia National Adaptation Plan 

(NAP) 

Plans to apply e3.ge modelling 

in NAP development 

Launch of NAP 

planned for 2023 

Kazakhstan Low Emission 

Development Strategy 

(LEDS) 

Chapter on Adaptation based 

on CRED results 

Adopted 

Environmental Code Section on Adaptation Adopted 

Vietnam Vietnam Green Growth 

Strategy (VGGS) 

Plans to apply regionalised 

DGE-CRED to provincial action 

plans for VGGS 

Ongoing 

Table 2. CRED policy mainstreaming activities.  
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2.4 Country-specific activities  

2.4.1 GEORGIA 

CRED activities represent the first attempt in Georgia to address adaptation in a cross-sectoral perspective and 

analyse adaptation effects in a macroeconomic framework. While some sectoral cost-benefit analysis (CBA) of 

adaptation measures had been conducted prior to CRED, existing analysis of adaptation measures lacked 

information on GDP and labour effects of measures, and cross-sectoral impacts of adaptation measures. 

Further, adaptation analysis had largely only addressed the agricultural sector. CRED activities filled these 

gaps. 

In Georgia, the e3.ge model assesses macroeconomic impacts of climate change and adaptation measures. 

The e3.ge model combines demographic and macroeconomic forecasts, with climate scenarios, and an Input-

Output model developed with national accounts data provided by MoESD, to develop scenarios that compute 

macroeconomic impacts of climate change and adaptation measures. Climate scenarios and projections of 

future evolution of hazards are based on analysis by the University of the Balearic Islands and expert 

judgement for issues not resolved by global climate projections, e.g., on the future development of windstorm 

intensity.  

Adaptation measures analysed with e3.ge are shown in Table 3. These measures were chosen for analysis 

through working groups described below and addressed the agriculture and tourism-related sectors. 

Currently, the model computes scenarios of macroeconomic impacts of single climate change hazards and 

adaptation measures, although provided sufficient data is available (e.g. effects of the joint implementation of 

adaptation measures) multiple adaptation measures can also be analysed (GIZ, 2022a). 

 

Adaptation measures Climate change impact Economic sectors affected 

Irrigation systems Severe droughts Agriculture 

Wind breaks Extreme wind Agriculture 

(Re-)construction of coastline 

protection 

Sea-level rise Tourism related sectors 

Climate-resilient roads and 

bridges 

Heavy precipitation Tourism related sectors 

Table 3. Adaptation scenarios analysed in e3.ge. Source (GIZ, 2022a). 

 

Stakeholder consultations in Georgia were focused on the two key partners, the Ministry of Environment and 

Agriculture (MEPA), Georgia’s climate adaptation focal point, and the Ministry of Economy and Sustainable 

Development (MoESD). During the stakeholder consultations the policy and sectoral focus of CRED activities 

were discussed to select key sectors to prioritise in CRED analysis. Participants included key government 

stakeholders, primarily from MEPA and MoESD. The modelling approach and results were presented and 

discussed in sectoral policy workshops. Coaching sessions were offered to model builders, which focused on 

modelling activities, including model development and capacity building.  

 

CRED activities were largely successful in raising awareness of the need to invest in adaptation across different 

national line ministries, as the results provided the first quantitative economic analysis of adaptation in Georgia. 
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Moreover, the CRED approach was attractive due to the perceived need to analyse complementary policies, 

i.e. in other sectors, and take a cross-sectoral approach to adaptation. Further, as CRED modelling results 

were in line with other models used in the country, which promoted confidence in the results. There are thus 

plans to further build upon the CRED results, for example, in the commitment to mainstream CRED results into 

NAP development (see Table 2, and Section 3.4 below). Further, the e3.ge model was also applied to evaluate 

the impact of the COVID-19 pandemic and the Russian war in Ukraine on the national economy. 

Challenges emerged regarding model development, capacity building and policy advice. Concerning model 

development, a first key challenge was the lack of existing data on extreme event damages. To address this, 

CRED initiated processes for data collection, promoting cooperation between ministries and with private sector 

stakeholders. Indeed, national government stakeholders in Georgia itself were best positioned to address data 

collection issues, and CRED sparked exchanges and systematic data collection that hold the potential to 

establish institutions, data sharing protocols, etc. that last beyond the lifetime of project. A second challenge 

for model development was the technical task of including a detailed energy sector in the model in order to 

evaluate mitigation measures and their potential trade-offs with adaptation. Addressing this has led to delaying 

the inclusion of CRED results in the Georgian Green Growth Strategy. Integration of the energy sector is 

currently being explored in the country (see Section 3.5 below). 

For capacity building, challenges emerged due to the COVID-19 pandemic, as restrictions made it difficult to 

hold in-person trainings, delaying activities. For policy advice, coordination challenges between different 

national and international stakeholders leading to delays in mainstreaming adaptation into key policy 

processes. For example, while the CRED analysis is planned to underpin NAP development, the NAP process 

has not yet started, having been delayed multiple times by international donor funding the process. Despite 

these challenges, there are several plans to build upon CRED activities (see Section 3.4). Figure 4 proposes 

possible institutional arrangements on the application of the e3.ge model for climate adaptation planning in 

Georgia. As stated in the figure, MoESD’s Economic Analysis and Reforms Department holds the official 

ownership of the e3.ge model. 

Ministry of Environmental Protection and 
Agriculture (MEPA)

Environment and Climate Change Department
Climate Change Division

Climate Change Council (CCC)
9 ministers; 2 advisory bodies

LEPL Environment 
Information and 

Education Center (EIEC)

LEPL National 
Environmental Agency 

(NEA)

National Statistics Office 
of Georgia (GEOSTAT)

Acts as the 
Council 
Secretariat

Line ministries and other public institutions

Ministry of Environmental Protection and Agriculture (MEPA)

Ministry for Regional Development and Infrastructure (MRDI)

Ministry of Finance (MoF)

Ministry for Education and Science (MES)

Ministry for Internally Displaced Persons from Occupied 
Territories, Labour, Health and Social Affairs (MOH)

Other line ministries 

National Bank of Georgia (NBG)

Ministry of Economy and Sustainable 
Development (MoESD)

Economic Analysis and Reforms Department

Owner of the e3.ge model

National Bank of Georgia 
(NBG)

Macro-financial Modeling and 
Analysis Division

Financial Stability Department 

Provides current and historical 
hydrometeorological data for 
macroeconomic modeling

Provides 
macroeconomic 
modeling support for 
the appraisal of 
adaptation measures Ensures the 

implementation of 
international climate 
commitments

Provides current and historical hydrometeorological 
data for risk and vulnerability assessments

Develops and implements national 
climate change policy incl. to ensure the 
integration of climate adaptation in 
development planning and budgeting

Provide 
relevant 
data for 
macro-
economic
modeling

CCC Working Groups 
Public officials, experts, NGOs and academics

Addresses specific issues of 
climate change policy 

Request macroeconomic 
modeling support for the 
appraisal of adaptation 
measures

National Climate  
Platform (NCP)

Supports prioritization 
of modeling request 
(when needed)

Provides technical expertise to 
strengthen the development 
and use of the model

 

Figure 4. Institutional arrangements for climate change in Georgia. Source (GIZ, 2022a). 
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2.4.2 KAZAKHSTAN  

In Kazakhstan, the e3.kz model was developed jointly with Kazakh partners to assess the macroeconomic 

impacts of climate change and adaptation measures. The model computes scenarios of macroeconomic 

impacts of climate change hazards and adaptation measures, by combining demographic and macroeconomic 

forecasts, with climate scenarios, and an Input-Output (IO) model (see Figure 5). The e3 framework was an 

appropriate choice, as an IO model is already maintained by the implementing partner Economic Research 

Institute (ERI) (GIZ, 2022b).  

 

  

Figure 5. e3.kz model overview. Source: (GIZ, 2022b). 

In developing the model, CRED initiated efforts to collect data on extreme weather event damages, for which 

official methods in Kazakhstan had been lacking. The gaps and inconsistencies in economic data on climate-

related event damages was a major hurdle to CRED modelling. To overcome this, communication with various 

state agencies was established, e.g., Kazhydromet, Committee of Emergency Situations, as well as the Ministry 

of Agriculture and sub-national level authorities for drought-related data. Data collected through these 

channels was supplemented by review of media and scientific literature to develop extreme weather event 

damage data that could be used to develop climate change and adaptation scenario analysis in e3.kz. 

Climate change and adaptation impacts are calculated with respect to a reference scenario that reflects 

expectations about the future economic development in the absence of climate change, which is based on the 

Business-As-Usual scenario developed for Kazakhstan’s Low Emission Development Strategies (LEDS) 

project. The LEDS objective is to support Kazakhstan’s transition to climate neutrality by 2060, and develops 

GDP growth pathways, energy demand and supply scenarios, which are used in the e3.kz modelling. 
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Climate scenarios are developed based on RCP 2.6 and RCP 8.5 and supplemented with assumptions 

developed through expert consultations on the future evolution of specific hazard intensity and frequency in 

Kazakhstan. Further, the identified climate damages are translated into model parameters, as climate damages 

effect both the economy and energy modules (see Figure 5). Thus, climate impacts are translated into the 

model as effects on human behaviour (e.g., household consumption and expenditure), production factors (e.g. 

employment, prices, intermediate demand, etc.) and infrastructure (see GIZ (2022b) for details). Key hazards 

assessed include droughts; heat waves; extreme precipitation; extreme winds. 

Climate hazard analysis, priority sectors (i.e. agriculture, energy and infrastructure) and adaptation measures 

were selected through consultations with Kazakh partners ERI, Zhasyl Damu as well as other experts and were 

supplemented by literature review. A prerequisite for selecting a measure to analyse was that a CBA for the 

measure (nationally or sectoral) was available, and showed positive benefit-cost ratios.  

CRED activities were largely successful in raising awareness on adaptation, as e3.kz modelling showed several 

important results for adaptation policy. Generally, the adaptation measures assessed showed positive results 

for GDP in the RCP 8.5 scenario, compared to a baseline with no climate change (GIZ, 2022b). Further, 

measures that supported the domestic economy, i.e. relying to a lesser extent on imports, showed higher 

employment gains, which was a key issue for many stakeholders (see Section 3). Finally, the modelling 

assumed that all funding came from domestic sources. If international climate finance were mobilised to 

finance adaptation measures, the macroeconomic outcomes would be even more positive.  

CRED achieved several mainstreaming successes in Kazakhstan (see Table 2). First, the Low Emission 

Development Strategy (LEDS), adopted in early 2023, contains a chapter on adaptation based on e3.kz 

modelling results. Second, the e3.kz model has been recommended as a policy supporting tool in 

Kazakhstan’s roadmap for NDC and adaptation planning. Third, the Environmental Code also now contains a 

section on adaptation, which  can also be attributed to the raised profile of adaptation in the country due to 

CRED activities.  

Finally, it should be noted that e3.kz model ownership has been transferred to national partners, e.g. ERI. This 

facilitates potential extensions of the modelling that are currently being implemented or considered, including a 

regionalisation of the e3.kz and an extension of the energy module (see Chapter 3.5 below).  

2.4.3 VIETNAM  

In Vietnam, the CRED approach comprised the development of dynamical general equilibrium model (DGE) in 

order to assess the macroeconomic effects of climate change and adaptation. In contrast to the computable 

general equilibrium (CGE) modelling framework used to address many national policy questions in Vietnam, 

the DGE framework is able to integrate climate change impacts, and further provides greater sectoral detail 

needed to represent various adaptation measures. The DGE-CRED model was thus used to calculate the 

macroeconomic climate change costs and adaptation benefits in Vietnam, and further provide input into the 

development of the Vietnam Green Growth Strategy (VGGS) and its action plan.  

In contrast to IO models, which are macro-econometric models that develop relationships between different 

sectors based on historical national accounts data, DGE models use representative optimizing agents to assess 

the impact of different policy measures (see Figure 6). The DGE-CRED model develops 6 economic regions in 

Vietnam allowing to spatially differentiate climate hazards between the regions and analyse how different 

sectoral productivities evolve under varying climate conditions (GIZ, 2023b).  
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Figure 6. DGE-CRED model developed for Vietnam. (Source: GIZ, 2021b). 

The first stage of activities involved stakeholder interactions with the implementing partner, the Ministry of 

Planning and Investment (MPI) and other national stakeholders and experts. CRED has also facilitated 

stakeholder discussions in Vietnam with the Ministry of Agriculture and Rural Development’s (MARD), and this 

also led to the Green Growth Action Plan benefitting from preliminary modelling results in the agricultural 

sector. 

Another key aspect of this first stage was the identification available data for the DGE-CRED model including 

economic variables such as output, prices, or employment levels in the different Vietnamese regions and 

sectors of interests. Much of the required data was collected from national experts and government statistics 

sources. However, data gaps also emerged with respect to economic, climate and adaptation variables and 

thus available data had to be supplemented with assumptions based on expert judgement and literature 

review. 

To assess climate change impacts, the model uses sector and regional damage functions that represent a 

relationship between climate hazards (i.e. weather extremes) and labor and capital productivity. Climate 

hazards thus impact production at regional and sectoral levels in the model (GIZ, 2023b). Climate scenarios 

are developed based on IPCC Shared Socioeconomic Pathways (SSP) scenarios representing low, medium 

and high global emissions pathways that can be used to project changes in climate variables at a regional level 

in Vietnam until the end of the 21st century. To compute the macroeconomic impacts of climate change, the 

DGE-CRED model compares the macroeconomic outcomes using these climate scenarios to the 

macroeconomic outcomes using baseline scenario that assumes that no climate change. The key climate 

hazards evaluated in the scenario analysis are: temperature increase; forest fires; storms; sea-level rise; 

landslides. 

To assess adaptation measures, the DGE-CRED model can also include adaptation measures for sectors and 

compare the impacts of these under climate change scenarios to climate change scenarios with no adaptation, 

along macroeconomic dimensions such as, consumption, investments, government expenditure, net exports, 

housing expenditures and GDP. Adaptation measures analysed in the agricultural, housing, forestry and 
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transport sectors. The design of adaptation measures in the model were based on reports of national experts, 

which however also presented challenges for translating and implementing in the model (GIZ, 2023b).  

Of the evaluated adaptation measures dike system upgrades was the only measure able to substantially 

reduce climate damages, although all measures evaluated were able to reduce economic damages in excess 

of their costs. One further interesting result was that some adaptation measures actually reduced GDP and 

investment in the short term because avoided damages, e.g. avoided flood losses from building a sea-wall, 

reduced economic activity for reconstruction. However, the same measures led to high consumption for 

households illustrating that a range of macroeconomic indicators beyond only GDP are important for 

evaluating adaptation measures (GIZ, 2023b).  

CRED activities in Vietnam were also successful in raising awareness on adaptation and filled a major gap in 

the policy analysis toolkit by providing a macroeconomic model that could integrate climate change and 

adaptation effects. CRED was however a relatively small-scale intervention in Vietnam compared to other 

climate initiatives in the country (mainly led by the Ministry of Natural Resources of Vietnam) and thus has not 

yet achieved concrete policy mainstreaming results. However, a positive outcome are the plans to apply 

regionalised DGE-CRED to provincial action plans for VGGS, as the DGE-CRED is perceived as an appropriate 

tool for the detailed regional analysis required for developing these action plans. Further work is also ongoing 

to regionalise the model, which will also increase the ability of the DGE-CRED model to support regional and 

provincial adaptation planning (see Section 3.4). Ownership of the DGE-CRED model was officially transferred 

to CIEM. CIEM will apply the model on behalf of MPI for regional planning. 

2.4.4 MONGOLIA 

In Mongolia, CRED has developed a prototype e3.mn model for the country that, similar to the general CRED 

framework applied in other pilot countries, can address the questions: 

• What could be possible economic impacts from climate change?  

• Which adaptation measures help to reduce the economic risks of climate change? 

The e3.mn prototype provides environmentally extended economic models in combination with scenario 

analysis that enables (GIZ, 2022c): 

• Evaluation of the impacts of climate change (“climate change scenarios”) 

• Evaluation and comparison (sets of) policies (“climate change adaptation scenarios”) 

• Detection of not only direct but (unwanted) feedback effects 

• Exploration of benefits and trade-offs of policies 

Accompanying the prototype is a fully elaborated e3.mn manual that provides detailed guidance on developing 

and using the model (GIZ, 2022c). Further, a 3-day training module was conducted with Mongolian stakeholder 

to provide initial support both on technical aspects of model development and application of the modelling 

results to salient policy questions. The training modules cover scenario development for baseline, climate 

change, and adaptation scenarios implemented in the model’s Excel based framework (DIOM-X). The training 

covered a number of key conceptual issues in economic analysis of adaptation including inputs (i.e. data or 

assumptions) needed for the adaptation scenario development, including future evolution of extreme event 

frequency and intensity; and the effectiveness of adaptation measures assessed; and costs of the adaptation 

measures. Further, the training provided technical guidance on, for example, how to generate climate damage 

functions through regressions implemented in R programming language.  
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The e3.mn prototype has to date been developed with data largely based on international sources (GIZ, 

2022c). The prototype and the accompanying training modules are presented in a general way that illustrates 

the applicability of the e3 approach to different national contexts for analysing adaptation. Using the e3.mn 

prototype model, short virtual trainings with a duration of two and four hours were offered to experts interested 

in the approach of modelling the macroeconomic impacts of climate change and adaptation investments 

serving the aim to promote a broader application of the CRED approach. The prototype and training materials 

thus provide useful dissemination materials for demonstrating the relevance of the approach to other 

potentially interested developing countries. 

 

3. Stakeholder perspectives 

3.1 Overview  

Overall, stakeholders in all pilot countries view the CRED programme’s work positively in terms of advancing 

adaptation work through its model development, trainings, and advisory services. In all three pilot countries, 

plans are in place to further work with the model and extend it for use with key policy questions in the country 

(see Section 3.5.). Challenges encountered were also common across the three countries. We discuss these 

perspectives with examples from each country below. 

 

3.2 Model development 

Regarding the modelling development, pilot country partners were similarly very positive regarding its ability to 

raise awareness regarding the economic costs of climate change and the benefits of investing in adaptation. 

Across all three pilot countries, there was a lack of economic assessment of climate change costs or 

adaptation prior to the CRED programme. CRED activities were successful in bringing not only sectoral CBAs 

of adaptation measures into policy discussions, but also often providing the first national level assessments of 

the macroeconomic effects of climate change and adaptation measures. In Georgia, for example, e3.ge 

modelling results were seen to strengthen both cross-sectoral adaptation policy efforts as well as in the key 

sectors of agriculture and infrastructure, as they provided credible quantitative insights on the economic costs 

of climate change, and the macroeconomic benefits of investing in adaptation. As CRED results are 

quantitative and research-based, they were perceived as credible supplementary evidence by line ministries, 

providing arguments for acting on adaptation.  

Further, other macroeconomic outcomes of adaptation analysed by the CRED models were also seen as highly 

salient to a range of national stakeholders. In particular, analysis of the labour effects of adaptation measures 

was of high interest to public stakeholders, e.g., in Kazakhstan. Labour effects analysed in the modelling results 

were seen to increase policy interest in adaptation for national line ministries and policymakers.  

Key challenges regarding the modelling development were common across the pilot countries and involve data 

collection on climate damages and adaptation benefits.  

 

3.3 Capacity building 

Another perceived strength of the CRED approach reported by stakeholders, in addition to the model 

development itself, was the strengthening of inter-ministerial communication in the public sector. In Georgia, 

for example, stakeholders reported that CRED activities brought together various line ministries, the National 
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Bank of Georgia, and the Ministry of Economy and Sustainable Development, in constructive dialogues on 

climate change policy, as well as, on data sharing required by the project. The CRED programme thus helped 

to re-establish and solidify connections, for example, between stakeholders of the same university cohorts, that 

had otherwise relatively little contact with one another. 

In contrast to that CRED’s capacity building activities in Vietnam had different impacts. Compared to other 

activities, e.g., the VGGS elaboration, CRED activities were relatively small. Thus, the impact in terms of 

building relations and inter-governmental interactions was not yet seen as very significant. However, there is a 

larger potential for building relationships between stakeholders at the national level, and between national and 

regional or provincial levels, particularly if the CRED model is applied to develop the Road Maps for the VGGS.  

In Vietnam, a first course in the capacity building stream was aimed at experts with technical knowledge and 

was thus less applicable for policy-focused partners. The MPI partner suggests that future trainings assume a 

lower level of technical knowledge, particularly for courses conducted at the provincial level. 

Provincial level trainings are worthwhile given the need to develop provincial level Road Maps for the VGGS. 

Design of these trainings should however take account of particular circumstances and needs. At the 

provincial level in Vietnam, awareness of climate change is low, and there is a need to explain for users, the 

very fundamental question of why adaptation should be considered at all, and to do so in non-technical 

language. Further, allocation sufficient travel and time resources for provincial level stakeholders is important, 

given that internet connectivity issues are likely to limit the effectiveness of online trainings. 

 

3.4 Future plans for in-country CRED applications 

In Georgia, there are plans to further apply and extend the e3.ge model in several areas. First, as energy 

security is a national policy priority in Georgia, improving the energy sector modelling to enable policy and 

long-term strategy development is a prioritised next step. CRED partners are working with a World Bank team 

to further develop the modelling approach for use in developing the Green Growth Strategy. This requires 

extending and improving the energy sector module and its integration with other sectors in the model, as well 

as, building more explicit links between the energy sector and macroeconomic economic indicators. Second, 

regarding adaptation in particular, MEPA plans to apply the e3.ge approach and results in the NAP process, 

which is expected to be launched in 2023 after several delays. Third, the e3.ge model may also be used in the 

preparation of the 5th National Communication to the UNFCCC. Fourth, e3.ge modelling results could support 

the development and monitoring of the National Energy and Climate Action Plan. To do so, there is a need to 

further extend the modelling with a more detailed representation of the energy sector, as mentioned above.  

In Kazakhstan, there are plans to build on CRED activities in several areas. Foremost, project partners plan to 

develop a Road Map for implementing adaptation based on the Adaptation Chapter in the Low Economy 

Development Strategy (LEDS) that is based on CRED results. The Road Map is intended to have a 10-year 

horizon and requires more detailed region information than current provided in the e3.kz results. Second, 

related to this, there are also plans that are already underway to develop a more detailed regionalisation of the 

e3.kz model. The regionalisation will be completed by Spring 2023 and will be used to support the 

development of the Adaptation Road Map. It may also be applicable for regional authorities in Kazakhstan. 

Third, there are plans to advance legislative work based on the Ecological Code which now contains a general 

chapter on adaptation. This work which will elaborate legislation relevant for adaptation in more detail may also 

provide further entry points for mainstreaming adaptation into policy once it is in place. 
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In Vietnam, the project partner MPI envisions extending the DGE-CRED model in two ways. First, from a 

technical modelling perspective there are plans to include more sectors and industries in modelling. Further, 

sectoral CBAs also need to be improved with further data collection on climate damages and adaptation 

measure effectiveness.  

Second, building on these technical extensions, MPI envisions using the model to support the development of 

Vietnam Green Growth Strategy (2021-2030). While the first VGGS adopted in 2014 was of a general nature 

setting out objectives, the current VGGS phase requires the specification of concrete policy options and 

measures quantitatively. A principle building block of the VGGS implementation strategy is the development of 

Road Maps at the provincial level to integrate VGGS with the national Social and Economic Development Plan. 

DGE-CRED modelling can support this through detailed sectoral analysis. Further data collection and 

calibration may enable the DGE-CRED model to evaluate macroeconomic outcomes and mitigation impacts to 

support the development of Road Maps at the provincial level.   

 

3.5 Desirable extensions of the CRED activities 

Avenues for desirable extensions of CRED activities are common across several pilot country stakeholders. 

First, extending the modelling to further sectors was identified as a desirable extension across all pilot 

countries. In Georgia, the energy sector is the priority for model extension followed by the forestry and water 

resources sectors. In Kazakhstan, interest was expressed for extending the modelling through more detailed 

energy sector representation.  Similarly, in Vietnam, extending the modelling to further sectors and industries 

is an expressed priority. 

Second, regionalisation of the models was also expressed as a desirable extension of CRED activities across 

the pilot countries. In Kazakhstan, regionalisation is already underway, and this will support the development of 

adaptation road map development (see Section 3.4). In Vietnam, MPI project partners noted that extensions of 

DGE-CRED model could make it much more influential on policy in the country. Because Vietnam, which has a 

much larger population than either of the other two pilot countries, is focused on provincial level 

implementation and road mapping of its VGGS, the further regionalisation of the DGE-CRED model is highly 

desirable and would be fully applicable to the VGGS implementation tasks.  

Third, there is interest in extending the CRED approach to enable a more detailed analysis of distribution 

outcomes of adaptation in Georgia, and particularly, the impact of climate change and adaptation on poverty. 

Indeed, adaptation measures may increase GDP but have undesirable effects on distribution, and this should 

be explored with metrics beyond GDP in the modelling.  

 

4. Assessment of the CRED approach  

4.1 Strengths of overall approach  

A major strength of the CRED approach is that it gives broader picture of economic impacts of climate change 

and adaptation measures. While a significant literature has addressed adaptation options at a sectoral level 

(Bisaro et al., 2016; Kind et al., 2017; Vousdoukas et al., 2020), only a few approaches have applied a 

macroeconomic perspective to adaptation, and these largely focus on the global scale or on developed 

countries (Aaheim et al., 2012; Patt et al., 2010; Vrontisi et al., 2022). Further, while progress on adaptation 

planning is being made in many countries, e.g. through NAPs, NDCs, a key information gap existing on the 

costs and benefits of adaptation measures (Tompkins et al., 2018). CRED addresses these gaps, generating 
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information on costs and benefits of adaptation across the national economy that can meaningfully advance 

adaptation in developing countries. Indeed, often the CRED approach represents the first systematic attempt 

quantify the economic costs of climate change and adaptation in its partner countries. CRED activities thus 

raise awareness among key national stakeholders on climate change and the importance of investing in 

adaptation. Further, modelling the macroeconomic effects of adaptation measures may also be conducive to 

attracting adaptation finance from international donors, who are a major source of finance in the adaptation 

domain (see Section 5 below).   

Another strength of the CRED approach is that the macroeconomic model development necessitates 

generating data on the costs and benefits of adaptation measures at a sectoral level. Systematically collecting 

this data is a benefit in itself because data on climate-related damages is beneficial for decision-making in a 

range of sectors. Further, as the required data (e.g. on climate-related economic damages) is often lacking in 

developing countries, CRED activities often initiate and support systematic data collection processes. These 

processes generally require cooperation between different ministries and departments, and these interactions 

can also serve to improve decision-making and policy. Moreover, these processes have the potential to be 

institutionalised beyond the CRED intervention, leading to greater integration of adaptation in decision-making 

and improved cross-sectoral decision-making for climate resilient economic development. 

Another benefit of the CRED approach is that it provides a framework for prioritising adaptation measures for 

investment. Generally, public budgets for adaptation are constrained, as noted in all partner countries, and 

thus there is a need to prioritise among adaptation measures. Macroeconomic analysis provides a basis for 

comparing adaptation measures across different sectors and prioritise these, which is a fundamental challenge 

in adaptation and NAP development. It should be noted however that the scenario analysis ‘what-if’ approach 

has some limitations, which are discussed in the next section.  

 

4.2 Challenges in implementing the approach  

While there are clear strengths to the CRED macroeconomic approach to adaptation, several challenges arise 

in implementing the approach. 

One challenge that arises due to ambition of making the CRED approach applicable for different developing 

country contexts is ensuring that modelling approach and training activities are fit for purpose (i.e., appropriate 

to capacity levels and data availability in the country). The CRED approach is flexible enough to incorporate 

different modelling approaches, as illustrated through the IO and DGE models implemented in the current pilot 

countries. Nonetheless, each approach has specific data needs and technical capacity requirements. 

Addressing this challenge requires analysis of a country’s data availabilities and technical capacities at the 

outset of the CRED intervention. 

Another challenge is building high-level political support for adaptation and identifying entry-points for 

mainstreaming adaptation into policies (GIZ, 2022a; GIZ, 2022b). Building political support and identifying 

entry-points into policy processes is essential to ensure that CRED results, and adaptation measures, are taken 

up in policy. Further, these entry points provide description of the policy questions that are important to 

national decision-makers, and thus inform the direction of model development. At the same time, building 

political support for adaptation requires economic arguments for investing adaptation of the kind that the CRED 

modelling produces. Thus, identifying entry points and building political support must be pursued in parallel 

with the model development, with modelling resulting being used to build support and identify relevant policy 

questions, which can then in turn lead to further development and refinement of the modelling.  
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Due to this two-way interaction between identifying policy entry points and model development, addressing 

each of these challenges should involve well designed and managed stakeholder interactions. This requires 

upfront investments in building relationships in order to ensure the success of model development in 

producing policy relevant results that are then mainstreamed into key policies, strategies and decisions. 

Finally, from a decision-making perspective, the CRED approach is confronted with challenges that are 

inherent to long-term decision-making and macroeconomic forecasting. The first of these challenges relates to 

prioritising adaptation measures in long-term strategies. Climate adaptation decisions, and long-term strategies 

that CRED modelling can address more broadly, involve long time horizons, for which it is difficult to prioritise 

and select measures based only a single scenario of the future (e.g. RCP8.5). Ideally, for such long-term 

measures, an optimal measure could be selected based on the highest expected value of the measures over a 

range of plausible scenarios. This is however not possible for adaptation decisions with long time horizons, as 

probabilities cannot be attached to different climate scenarios, and therefore calculating a measure’s expected 

value over different scenarios is not possible (Kleindorfer et al., 1993).  

Thus, while the CRED approach can help to build an investment case for adaptation, or identify, for example, 

no regrets options that bring benefits across all scenarios, option prioritisation should be treated with caution. 

This view is reflected in the CRED materials that make clear the ‘what-if’ reasoning that underpins the scenario 

analysis in the CRED approach. Further, this view should be emphasised for decision-makers in providing 

policy advice, as the adaptation benefits that materialise for a given option will ultimately depend in part on 

which climate (and socio-economic) scenario materialise in the future. 

A second challenge for adaptation decision-making are the inherent uncertainties in macroeconomic 

forecasting that underpin the CRED approach. This challenge is particularly apparent for Georgia, a small 

country that has been subjected to several shocks over the past decades (e.g. political instability, war, 

pandemic), as price and foreign exchange volatility, which affect a range of other macroeconomic variables, 

are characteristic of the country. The implication of these inherent uncertainties for decision-making is that 

adaptation planning must include space for revisiting and revising adaptation measures, and monitoring their 

contributions to macroeconomic outcomes at regular intervals. Further, this also lends greater importance to 

ensuring that measures also have (large) positive benefit-cost ratios in the sectors they directly affect (as these 

are less sensitive to macroeconomic factors), and are also well aligned with other social and economic 

development goals. These implications hold for adaptation decision-making using macroeconomic forecasting 

more broadly, and particularly in the case of small, open, developing economies. 

 

4.3 Macroeconomic model development  

A strength of the CRED model development approach is its accessibility in that it can be applied in a range of 

different country contexts. This accessibility is due to a number of factors. First, data needs for implementing 

an e3 modelling framework can generally be met in most countries from existing sources. 75 countries have 

the demand and supply tables needed to develop an IO model-based framework, while macroeconomic, 

demographic and climate scenarios are available at national levels from international sources (see Section 2). 

Second, the approach can be tailored to the capacity and resources of the country. For countries where 

macroeconomic modelling capacity is further developed more sophisticated DGE models may also be 

developed, as in the case of Vietnam. Third, the DIOM-X framework of the e3 models can be implemented 

lowers the technical capacity barriers to entry for use and development of the model, as coding capacities are 

not required.  
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Despite this accessibility, challenges commonly arise from the need to describe adaptation measures in a 

manner conducive to the macroeconomic modelling. Foremost, data collection related to the monetisation of 

climate change impacts and adaptation benefits is a challenge across all pilot countries. Generally, for 

developing countries, data on economic damages of extreme weather events is either lacking or not 

systematically collected in many countries. In some cases, gaps can be filled using international datasets such 

as EM-DAT. However, in the case of the CRED pilot countries, this was not sufficient for generating the sectoral 

CBAs needed to input into the macroeconomic modelling frameworks. Further, data needed to described 

adaptation measures as required by the macroeconomic models (e.g. investment costs, employment in 

affected sectors, imports, etc.) were also often lacking. To address these gaps, pilot countries employed 

statistical techniques as well as expert judgement to develop assumptions needed for monetisation of 

adaptation costs and benefits. 

 

4.4 Capacity building  

As discussed above in Section 2.3.1, CRED takes a structured approach to capacity building on model 

development and application, designing a set of training and coaching modules to be implemented in pilot 

countries from the project outset.  

One strength of the capacity building approach was to ensure that initial trainings were based on a modelling 

framework that remained in a simplified form. Only after necessary capacities were built up with national 

partners, further detail and complexities were added to the model to address the relevant policy questions. 

Through this training approach that proceeding step-by-step in building up the level of detail in the model 

along with the required capacities, risks that the model would not be taken up for policy questions was 

reduced. Thus, taking the e3.kz example, current plans for regionalising the model are in place, now that 

sufficient technical capacities have been established with the project partners (GIZ, 2022b). Similarly, in 

Vietnam, where further regionalisation is also planned, this structured and step-by-step approach will be 

important for ensuring that trainings are designed appropriate to the level of provincial stakeholders that will be 

involved in the regional applications. Indeed, the MPI partner suggests that future trainings assume a lower 

level of technical knowledge for courses conducted at the provincial level. 

A challenge that arose with regard to the capacity building approach that was particularly prominent in 

Kazakhstan, but has broader relevance, is the potential ‘brain drain’ that occurs when trained project members 

leave partner institutions for other opportunities. In Kazakhstan, it was noted that a competitive IT sector posed 

a risk here. Brain drain is a significant risk to project effectiveness as it is difficult to train new partners within 

time and resource constraints of CRED in-country activities (GIZ, 2022b). This can be address through careful 

planning of resources and timing, as well as developing in-house training capacities in partner organisations to 

ensure that knowledge on macroeconomic modelling of adaptation is institutionalised and does not only reside 

with a few individuals in an organisation.  
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5. Recommendations for future work  
This section provides recommendations for future applications of CRED activities based on a review of past 

CRED activities and stakeholder interviews conducted with in-country partners (see Annex). First, we review 

bottlenecks in implementation of the current approach and suggest how these can be overcome. Then, 

drawing on the wider literature on climate resilient development and adaptation planning, we suggest some 

areas for future applications of the CRED approach.  

 

5.1 Addressing bottlenecks in implementation of current approach  

One aspect that could improve future CRED in-country activities is an explicit assessment of the training and 

capacity needs in country at the outset of activities. Partner feedback common to more than one pilot country 

was that the technical capacity was lacking for some training participants. Upfront training needs assessment 

would help to inform the design of capacity building activities and ensure that modules developed target 

stakeholders with sufficient technical modelling knowledge. Further, such a training needs assessment is also 

important where CRED supported activities will involve sub-national stakeholders (e.g. Vietnam) or private 

sector stakeholders. For example, in Vietnam, where future plans involve the further regionalisation of the 

model in order to support provincial planners, capacity levels of stakeholders differ significantly from the 

national level, and a clear assessment of these levels and training needs would be highly beneficial.  

Another aspect that could improve project implementation is a sharing of experiences, challenges, and best 

practices between CRED partner countries from the outset of the interventions. Across all partner countries, 

broadly similar challenges have been faced with respect to data collection and sectoral CBAs and sharing 

experiences on how these issues are currently addressed and plans for addressing them, as well as related 

adaptation policy and planning practices, is likely to be beneficial for all CRED partners. While such exchanges 

were organised within the CRED activities, these took place rather towards the end of the project (due to the 

travel restrictions resulting from the COVID-19 pandemic) rather than at the outset, when it may be more 

beneficial.  

Another bottleneck arises with respect to stakeholder interactions and identifying key entry points for 

adaptation. Identifying policy entry points, as pointed out in CRED Policy Briefs, requires building high level 

political buy-in, which is in turn a process of relationship building with key policymakers. Crucial to this process 

have been the facilitated dialogues (incl. coachings) with national stakeholders that provided the opportunity to 

discuss the selection of priority sectors for adaptation and data collection on economic dimensions of 

adaptation as well as to present the modelling approach and respective results. Such exchanges among 

national stakeholders could be institutionalized as Working Groups, which should be established as soon as 

possible and, optimally, at the outset of the intervention. Further, extending such Working Groups to include 

other actors beyond national ministries to include, e.g. universities and civil society organisations, would be 

potentially beneficial for increasing political buy-in by including a broader range of societal stakeholders in the 

process. Establishing broad-based Working Groups, early on, would provide sufficient time for interactions 

needed to identifying policy entry points for adaptation and for facilitating the institutionalisation of data 

collection process on adaptation beyond the CRED intervention lifetimes.   

Another potential bottleneck in CRED implementation is the issue of data transparency, as proprietary data and 

institutional mandates can prevent the publishing of data needed for model developed or that is produced in 

the model itself. One key step in addressing data transparency issues is the transfer of model ownership to 

institutions in the partner countries themselves, which has taken place in the current phase of activities. Such 
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an approach promotes both country ownership and addresses data transparency issues and should continue 

to be pursued in the future.  

 

5.2 Analysis of fiscal impacts of climate change and sovereign risk  

One potential area for future application of CRED macroeconomic modelling and policy advice is for managing 

climate-related sovereign risk, i.e. risk that a national government is not able to meet its financial obligations. 

Sovereign risk is a highly salient issue for climate resilient development because a country perceived to be at 

high sovereign risk has greater difficult and increased costs to access credit or financial markets. This can 

decrease the government’s financial capacity to make investments required to meet socio-economic 

development objectives.  

Research on the macroeconomic impacts of climate change and sovereign risk is a newly emerging topic of 

particular interest for central banks (Batten et al., 2020; Kling et al., 2018; Volz et al., 2020). Indeed, there is an 

emerging recognition that extreme weather events can have economic impacts that constitute a significant risk 

for fiscal sustainability, particularly for smaller developing economies (Volz et al., 2020). 

Climate change affects the economy through extreme weather events that induce both supply-side and 

demand-side shocks that, though short-term, can have long lasting effects on growth and public finances 

(Batten et al. 2020). Supply-side shocks include price volatility due to reduced outputs (e.g. reduced crop 

yields) and damaged infrastructure. Demand side shocks include loss of wealth for individuals and reduced 

consumption. Further, weather related damages are more likely to lead to demand shocks, and thus larger 

macroeconomic impacts, if losses are uninsured (Aerts et al., 2014). 

In addition to shocks from extreme weather events and gradual warming can cause enduring structural 

changes in the economy and also affect growth rates (Volz et al. 2020). A national economy’s long-run growth 

potential is a fundamental consideration for the sustainability of its public finances. Thus, reductions in 

economic capacity and reduced growths rates pose sovereign risk to governments in countries highly exposed 

to climate change.  

While central bank monetary policy can address these risks, highly aggregated damage functions employed in 

Integrated Assessment Models (IAM) to estimate the impact of climate change on growth rates are not precise 

enough for monetary policy decisions (Batten et al., 2020). There is a call for an alternative way forward for 

integrating climate change into central bank decision-making is through detailed, and spatially disaggregate 

modeling approaches, that make use of climate science and econometrics at a level of granularity that can 

capture regional variation of climate impacts. Such detailed sector-level impact analysis providing quantitative 

estimates of demand and supply shocks are required before central banks can incorporate these effects into 

their monetary policy analysis (Batten et al. 2020, Volz et al. 2020). 

A promising area of future CRED work is thus further developing such sectoral detail and granularity, which is 

already included to an extent, in the CRED family of models (IO, DGE). Such extensions could make a valuable 

contribution to the analysis of sovereign risk and monetary policy decision-making.  

It should be noted further that the financial sector can also amplify risks from supply and demand shocks 

described above, e.g., when credit portfolios of individual financial institutions or the financial sector as a whole 

are over exposed to climate risks (Volz et al. 2020). Central banks around the world, e.g., ECB and 

Bundesbank, are developing models and approaches to analyse these risks, and CRED project partners, e.g. 

the National Bank of Georgia have expressed interest in better understanding the interactions of the financial 

sector with macroeconomic impacts of climate change through, e.g. sectoral modelling. While it is not clear 
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that the CRED macroeconomic modelling tools in their current iteration can address such financial sector 

issues, it is worth noting this aspect as one of high relevance for future extensions associated with assessing 

sovereign risk. 

 

5.3 Analysis of co-benefits of nature-based solutions 

Nature-based solutions (NbS) are being advanced around the world as a measure that can reduce climate 

risks, while addressing the biodiversity crisis and generating social and economic co-benefits. Despite the 

growing interest in NbS, significant knowledge gaps remain regarding on their effectiveness in various sectors 

(Kumar et al., 2021), and their economic efficiency (UNEP, 2020). These gaps are beginning to be addressed 

through major global initiatives and research projects exploring the effectiveness of NbS in reducing flood 

risks, drought risks, as well as their co-benefits through studies on financial flows generated (Kok et al., 2021), 

and effects on property prices (Mutlu et al., 2023).   

To date, however there is a lack of research on the macroeconomic effects of NbS. This is a salient knowledge 

gap for mitigation and adaptation decision-making because NbS can address both these climate policy 

objectives, and yet can also have a range of other significant macroeconomic effects. For example, NbS often 

improve real estate values in their surroundings through improving environmental amenities, and there is little 

research on how improved amenity values feed through into the national economy or investigating the labour 

effects of NbS implementation. The latter is a particularly important dimension to explore given the potentially 

lower labour intensity of many types of NbS measures compared to conventional measures. For example, in 

the coastal management sector, upfront construction investments and resources are likely to be less intensive 

for NbS (e.g. beach nourishment or dune restoration) compared to hard solutions such as dike or sea-wall 

construction.  Alternatively, in the agricultural sector, the labour implications of NbS such as, no till agriculture 

or agro-forestry are less clear, and may be usefully explored through a macroeconomic framework. Certainly, 

such studies would break important new ground that would potentially contribute not only to planning in the 

country in which they are implemented but also to the knowledge base on NbS that would improve policy and 

decision-making on NbS around the world. 

 

5.4 Analysis of Loss and Damage  

To date, the Loss and Damage policy discussion has largely been informed by IAMs analysing the expected 

damages under different climate change scenarios of extreme events such as river flooding in Europe 

(Jongman et al., 2014) and comparing these to existing disaster risk financing mechanisms (Hochrainer-Stigler 

et al., 2015; Schinko et al., 2017). Further, there is emerging work exploring the impacts of flood damages on 

financial intermediation and real economy in Japan (Hashimoto and Sudo, 2022), and on the macroeconomic 

costs of relocation and out-migration due to sea-level rise (Bachner et al., 2022).  

Existing work has generally been conducted in the context of assessing financial stability in developed 

countries, where financial stability is higher on the policy agenda than L&D. In developing countries, L&D 

discussions are higher on the policy agenda, particularly considering the recent COP27 decisions on Loss and 

Damage financial mechanisms. Extending the macroeconomic assessments of the economic costs of climate 

change currently being addressed through the scenario analysis conducted in the CRED approach is another 

view of extension that could attract high policy interest in developing countries.  



 

 

Global Programme on Climate Resilient Economic Development (CRED) 30 

- CRED Project Review  

Conceptual and definitional discussions on L&D have evolved in the international climate policy arena over 

many years and are generally considered highly contested (Calliari et al., 2019). Thus, a well-tailored 

macroeconomic modelling approach to consider L&D may need to consider international stakeholders (e.g. 

UNFCCC, Climate Finance Institutions, etc) to insure the policy relevance of the analysis to the current L&D 

institutional arrangements. Further, the current CRED models could be extended to sectors and mechanisms 

that may have significant macroeconomic effects but have yet not been analysed in detail in the past and 

ongoing CRED activities. For example, the macroeconomic impacts of community relocations, e.g., due to sea-

level rise or desertification, may be a useful extension of the current modelling frameworks for L&D questions.  

 

5.5 Analysis of Just Transitions and Long-term Strategies  

Emerging work on Just Transitions focuses on the need explore the labour and income distribution implications 

of climate policy, and the shift towards renewable energy sources in the energy mix in particular. To date, 

various approaches have been taken to assessing labour and income distribution effects of climate policy, 

including IAMs, IO, DGE and hybrid approaches. While each approach has strengths and weaknesses, recent 

reviews note that, while the labour effects of climate policies have been explored to an extent, a major 

knowledge gap exists regarding the distributive effects of climate policy and the energy transition on income. 

Moreover, these gaps are prominent in developing countries. Further, current approaches, and particularly 

IAMs, tend to narrowly focus on the energy sector as the source of all changes, rather broadly focussing on 

how different sectors interact (García-García et al., 2020). 

The CRED e3 models are thus well positioned to address these gaps, as they are based on Input-Output 

models for sectoral interaction is a core analytical focus. Further, as e3 models include energy and emissions, 

they offer the potential to integrate mitigation and adaptation in analysis of Just Transitions in long-term 

strategies. While the national focus of IO-based models is sometimes listed as a limitation of the model (García-

García et al., 2020), planned extensions of the CRED models in the pilot countries to regionalisation are 

promising for overcoming these limitations. This positions CRED macroeconomic modelling well for advancing 

analysis and policy advice in support of Just Transitions.  
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Annex 

Interview schedule 

 

 

CRED Review: Interview guide 

This interview guide is intended to explore work done under CRED from 2019-2022 in the partner countries, and explore 

the potential for future development. Interviews are expected to be ca. 45 minutes. Interviews need not strictly adhere to 

the structure below, but should rather be flexible to explore any topics considered important, but not covered in the guide 

below. Thanks very much for your time and contribution. 

 

I. Status of modelling with the country-specific model 

1. How would you describe the current status of the CRED modelling in your country? 

2. Which decisions or planning processes do you address with the CRED macroeconomic modelling? 

3. What are the particular strengths of the CRED approach for informing these decisions or processes? 

4. What are the particular weaknesses of the CRED approach for informing these decisions or processes? 

5. What alternatives approaches or tools are available for informing these decisions or planning processes?   

 

Country Institution Interview 

date 

GEO Head of Economic Analysis and Reforms Department, Ministry 

of Economy and Sustainable Development of Georgia 

(MoESD) 

 

16.12.22 

GEO Deputy Head of Economic Analysis and Reforms Department, 

Ministry of Economy and Sustainable Development of Georgia 

(MoESD) 

 

 

16.12.22 

GEO Senior specialist, Climate Change Division, Environment and 

Climate Change Department, Ministry of Environmental 

Protection and Agriculture of Georgia (MEPA) 

 

 

20.12.22 

KAZ Director of the Center of ESG Expertise, Economic Research 

Institute (ERI) 

 

11.1.23 

KAZ Deputy Chairman of the Board Economic Research Institute 

(ERI) 

 

16.1.23 

KAZ Head of Climate Change Adaptation Unit of the Department of 

Climate Policy and Green Technology,  

Ministry of Ecology, Geology and Natural Resources of the 

Republic of Kazakhstan (MEGNR) 

 

20.1.23 

VIE CIEM  

 

VIE  DSENRE 5.1.23 
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II. Capacity building needs 

1. How would you describe the capacity building and training activities in CRED?  

2. What worked well? 

3. What were the main challenges or difficulties in the capacity building and training? 

4. Were there particular areas (modelling, costing, sectoral analysis, etc) where capacity needs are greater?  

5. What changes would you make to the capacity building and training activities in CRED? 

 

III. Support needed in policy dialogue and dissemination 

1. How would you describe the policy dialogue and dissemination in CRED? 

2. At which stage in the process were key decision-makers and stakeholders involved, and what was the strategy for 

involving these stakeholders? 

3. What worked well in the policy dialogue and dissemination? 

4. What are the main challenges or difficulties in the policy dialogue and dissemination? 

5. What changes would you make to the policy dialogue and dissemination in CRED? 

 

IV. Future plans 

1. What are your future plans for applying the CRED modelling approach in your country? 

2. Which decisions or planning processes do you aim to address with these activities? 

3. Are there any barriers you foresee in carrying these activities forward? If so, what are these?  

4. What strategies can you pursue to overcome these barriers? And what support would be needed to do so? 

 

V. Desirable extensions of the CRED approach 

1. What extensions of the CRED modelling framework would be desirable for your work? (e.g. introduction of other 

sectors, climate scenarios, etc.) 

2. Who are the main stakeholders and what are the main policy processes that would be targeted by this work? 

3. What are the main challenges for advancing such extensions? 

 

VI. Conclusion 

 

1. Are there any other aspects regarding the CRED approach that you feel are important to discuss and have not yet 

been covered? 
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