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Climate Economy Modelling approach — supporting resilient planning

GIZ Climate Economy Modelling approach
Macroeconomic Policy Financing
modelling advice options

Capacity development Supporting policy

recommendations & Identifying financing options for
adaptation plans adaptation programmes
LS & S
Technical: Human:
Models Training

4 giz



Implementation countries of Modelling Climate Resilient Economic Development

Regional: UNECE Support for
Energy Connectivity in Central Asia

Georgia, Kazakhstan, Uganda,

Mongolia: e3 climate economy models

Nigeria: Climate-sensitive Computable
General Equilibrium model

IKI (@

INTERNATIONAL
CLIMATE INITIATIVE

CRED partner
countries

Viet Nam: Climate-sensitive Dynamic
General Equilibrium model

This geographical map is for informational purposes only and does not constitute recognition of international boundaries or regions; GIZ makes no
claims concerning the validity, accuracy or completeness of the maps nor assumes any liability resulting from the use of the information therein.



Overview on key steps

DATA

MODEL

collect data sets:
economic and climate
hazard data

Georgia GDP (in current US$, billion)
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macro-economic model:
country specific and
dynamic vulnerability

oL ACCOUNTS

RESULTS

POLICY

analyse adaptation
scenarios:
economy-wide and
indirect effects

policy integration:
incorporate results into
national and sectoral

i
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FINANCING

financing adaptation:
facilitate investments and
climate-sensitive budget
allocation

it &
7



E3 Model | An Environmentally Extended Dynamic Input-Output Model

* Integrated approach combines economic data with energy
and emission data (“E3 modelling”)
- consistent picture of impacts from policy measures

« Climate impacts are translated into economic effects

« Quantitative, data-driven analysis to allow for evidence-
based policy analyses

 Official country-specific data is used

« Future developments are derived from the analysis of
(historic) data sets

Mid- to long-term perspective (until 2050, yearly resolution)

Macroeconomic scope (“National level”), extended by
subnational indicators

POLICY VARIABLES, EXPERT INFORMATION
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Input-Output-Table, National Economic model
Accounts

Energy balance covering fossil fuels and Energy module
renew able energy, energy prices

Source: GIZ 2022, based on GWS 2022
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Modelling Climate Resilient Economic Development

Capacity development within stakeholder networks

Key part of the Climate Economy Modelling
approach:

« Ensuring national ownership Political

Partners

« Ensuring a close fit of the model to the
national economic and sector conditions as
well as available policies.

Universities &

Continuous involvement on: Think Tanks Civil Society

Data collection and selection

Discussion on policy questions

Definition of scenario assumptions

Capacity building

International .
Private sector

Organisations

8 Global Programme Policy Dialogue and Knowledge Management on Climate Protection Strategies (DIAPOL -CE) g |Z



Four steps of developing investment-ready sectoral adaptation programmes

Awareness Raising Policy Track Technical Track
Demand for analysis (e.g., NAP) — Quantification and cost-benefit assessment —
clarifying scope for policy proposals: translation into measurable economic terms
a. ldentification of need for analysis Draft Policy Scenario a. Collaboration with local consultants
b. Selection of policy proposals b. Scoping of existing data
c. Development of policy scenario ? c. Collection of additional data
P f Ministry .
rocesses o ﬁﬁﬁ of Environment / Climate

political partners - .. J ., - Line Ministries - @ Economy
National economic and adaptation € cese Model

planning, budget planning ?fngn:;r:é*r;stltute
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Enhanced Policy Scenario Incorporation of data into the

Proposals for Financing —

facilitation of decision making: Climate Economy Model

a. Formulation of policy recommendations a. Modelling economy-wide impacts of
b. Development of concrete financing options iyl climate change and policy scenario
c. Integration in national policies and strategies v= b. Stakeholder consultation on results

and implementation of policies






Step 1: Identification of case for action & economic assessment

Impacts on real GDP components from heatwaves (SSP2-4.5 scenario)

Demand for analysis (e.g., NAP) — (deviations from "REF" scenario in percent in 2050)
clarifying scope for policy proposals: o 1

a. |dentification of need for analysis

b. Selection of policy proposals 0 |
c. Development of policy scenario I I I I I I I I I I I

« Heat stress creates economy-wide impacts as long as no
preventive adaptation measures are taken - GDP is up to
4% p.a. lower compared to REF/ baseline scenario 4

Percent

Jary

'
N

Final consumption Final government Gross capital Exports Imports H GDP

* High GHG emissions and heat waste due to low insulation e e comumetan - formerian
of existing building stock

W Agriculture Energy M Labor productivity Total

 “Enhanced Energy Efficiency in Buildings” identified as
one priority policy scenario to be assessed
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Step 2: Quantification of policy scenario and stakeholder engagement
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Quantification and cost-benefit assessment —
translation into measurable economic terms

a. Collaboration with local consultants
b. Scoping of existing data
c. Collection of additional data

Private sector consultation: what regulatory
reforms and financing support would be needed to
create a business case for energy efficiency in
buildings?

Cost-benefit assessment: Quantification of
CAPEX and OPEX investments needed

Qualitative report: Informing on economic
transmission channels, financing and reform
needs

A

B (3
RESULTS of the Cost-Benefit Analysis

Currency

0
3%

Risk o
Adaptation 0
measure
Year Discount| Discounted total costs per |Discounted total benefits per| L per
Factor year year year benefits

Now (0)| 1,00 0,00 0,00 0,00 0,00
1 0,97 0,00 0,00 0,00 0,00
2 0,94 0.00 0,00 0.00 0,00
3 0,92 0,00 0,00 0,00 0,00
4 0,89 0,00 0,00 0,00 0,00
5 0,86 0,00 0,00 0,00 0,00
6 0,84 0,00 0,00 0,00 0,00
7 0,81 0,00 0,00 0,00 0,00 Net Present Value (NPV): 0,00
8 0,79 0,00 0,00 0,00 0,00 Cost-Benefit-Ratio (CBR) #DIV/0!
9 0,77 0,00 0,00 0,00 0,00 Internal Rate of Return (IRR): #ZAHL!
10 0,74 0,00 0,00 0,00 0,00 Return on Investment (Rol): #DIV/0!
1 0,72 0,00 0,00 0,00 0,00 Payback Time (in years) 1
12 0,70 0,00 0,00 0,00
13 0,68 0,00 0,00 0,00
14 0,66 0,00 0,00 0,00
15 0,64 0.00 0,00 0.00
16 0,62 0,00 0,00 0,00

< > Readme CBA-Results  CBA - EXAMPLE + T

Interim Report on the Project “Policy
Recommendations for Climate-Resilient

Economic Development”

Section: "Comprehensive analysis of efficiency
through cost-benefit assessment (CBA) of improving
energy efficiency of residential buildings in
Kazakhstan"



Step 3: Macroeconomic assessment of policy scenario

Incorporation of data into the

Climate Economy Model

a. Modelling economy-wide impacts of
climate change and policy scenario

b. Stakeholder consultation on results . .
Real GDP impacts of "SSP2-4.5 EEB" scenario

(deviations from "SSP2-4.5" scenario)
0.4

Percent

« Based on CBA and qualitative data: implement 02 I I . I 2 I R 1 2 i ‘? N ousenoldsand NPISH
macroeconomic assessment o BEm B L. -_l_— L, LR LR Final government
consumption
» Selected results: 02 '
- B Gross capital formation
— Investments and household expenditures increase due to the o4
refurbishment of buildings during the implementation. Exports
-0.6
— Export opportunities may arise for the freed-up energy — mainly oz = mports

coal and gas
+ GDP

-1.0
2025 2030 2035 2040 2045 2050
— Imports are higher due to economic growth and the import

dependency
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Step 4: Deriving policy recommendations, identifying policy options

Proposals for Financing —
facilitation of decision making:
a. Formulation of policy recommendations

b. Development of concrete financing options
c. Integration in national policies and strategies
and implementation of policies

Jointly develop financing options:
Project ideas notes (PINs) based on
macroeconomic modelling results outline
actionable financing options for selected
adaptation policies

Figure 7: Hlustration of proposed financial mechanism for Enbanced Energy Efficiency and Climate Resilience in
Kazakhstan’s Building Sector

INTERNATIONAL CLIMATE
Grant FINANCE SUPPORT

(Technical component)

FINANCIAL INSTITUTION

Grants/ | Repayments Gradit tine for Repayments querngnce
concessional loans pay on-lending pay (Financial Component)
Concessional loans/ Repayments
GIZ Guarantees P —— Financial flows
----- #+ Non-financial flows
Capacity , T
development Local banks and financial institutions .
h
Concessional loans Capex funded Repayments FINANCING OPTIONS
extended for projects through loans pay
Payments
Capacity development:
Technical training, Installation and
Business development 0&M Contracts
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GlZ 2025: Financing Options for Sectoral Adaptation Programms in Kazakhstan
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https://www.adaptationcommunity.net/wp-content/uploads/2025/07/Financing-options-for-sectoral-adaptation-programmes-in-Kazakhstan-2025.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2025/07/Financing-options-for-sectoral-adaptation-programmes-in-Kazakhstan-2025.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2025/07/Financing-options-for-sectoral-adaptation-programmes-in-Kazakhstan-2025.pdf

Objective: Build lasting modelling capacities in partner country

—

A

o 00
[ T T |

e

6 educational trainings on adaptation

project design, measures, and climate
financing have been conducted

194 representatives from universities,
businesses, and government agencies
joined to develop pilot projects on
climate change adaptation

16 climate change adaptation projects
for Kazakhstan have been developed by
educational institutions and NGOs, along
with a Stakeholder Map “University -
Business - Government”

As of August 2026, see: Policy Dialogue and Knowledge Management on

15
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Climate Protection Strateqgies | GIZ

j
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9 training course sessions on E3.kz
model to analyse the economic impacts
of climate change and adaptation
measures have been conducted for
national modellers from governmental
institutions in Kazakhstan

49 model builders in Kazakhstan
received certificates upon completion of a
training on E3.kz model for analysing the
economic impacts of climate change and
adaptation measures
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https://www.giz.de/en/projects/policy-dialogue-and-knowledge-management-climate-protection-strategies
https://www.giz.de/en/projects/policy-dialogue-and-knowledge-management-climate-protection-strategies




Demand for evidence based diversification efforts linked with resilience-building

From outcome alignment to process alignment — growing need to navigate trade-offs and synergies

: Transformational
Adaptation Adaptatioln
e Just Energy Inclusive
Mitigation Development Transition Development
Outcome alignment Process alignment
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Alignment of business case and development case

Private sector Innovation & Sectoral road &
..what is the knowledge on ecbﬁrs?ngzz Crgzgs Towards a growing adaptation
business case? investment barriers economy:
\ j\ v’ Evidence-based and systemic
design of sectoral policies
Development cooperation Macroeconomic modelling, v’ Private sector mobilization aligned
capacity drtavelor?ment and stakeh:citli_zr er:?:r?:;nent & with development priorities
partnerships Icy

private partnerships (PPPs) and

v' Evidence to facilitate public-
\/ blended finance

Public sector

development & budget allocation
- strategy
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Summary: Lessons learned from implementing Climate Economy Modelling

19

National ownership: Models need to be used by partners. Alignment with national context, training and exchange
between countries key.

Modelling fosters cooperation between ministries: Modelling supports inter-ministerial cooperation and a shared
evidence for NAP and NDC implementation, connect climate ambitions with development and fiscal mandates

Modelling results are not stand-alone products, but part of a process to translate climate objectives into sector
specific policy interventions or programmes where public finance is leveraged with intl. climate finance and enables
private sector investments

Enables pre-feasibility assessments of projects: Economic scenarios based on cost-benefit assessments,
supporting pipeline building for MDBs and IFI, based on country owned data and processes

Inform development case for strategic diversification: Based on long-term economy wide impact assessments
of sectoral programmes

Potential to integrate national development, mitigation and adaptation objectives

giz



Contact and further resources

Global Programme Policy Dialogue and Knowledge Management on Climate Protection Strategies

(DIAPOL-CE)

Bundesministeriums fur Umwelt, Klimaschutz, Naturschutz und nukleare Sicherheit (BMUKN)

Anita Richter Sebastian Homm
Head of Project, Berlin Advisor, Berlin
anita.richter@qiz.de Sebastian.homm@giz.de
+49 (0) 30 338424-280 +49 30 338424-475

www  Www.giz.de , https://twitter.com/giz_gmbh

Page 20 |

Further country cases, concept papers available at:

Adaptation community overview on ,Economics of Climate Adaptation®
Economics of Climate Adaptation - Adaptation Community

CRED project website:
Policy Advice for climate-resilient economic development | GIZ

DIAPOL project website:
Policy Dialogue and Knowledge Management on Climate Protection
Strateqies | GIZ

n https://www.facebook.com/gizprofile/
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