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Why Do We Need a Modelling Framework?

2004 – 
Became a 

Party to the 
UNFCCC

2009 – 
Became a 

Party to the 
Kyoto 

Protocol

2015 – 
Submitted 
Intended 
Nationally 

Determined 
Contribution 

(INDC)

2016 – 
Signed the 

Paris 
Agreement

2021 – 
Ratified the 

Paris 
Agreement 

and became 
a Party

2021 – 
Turkish 

President 
Mr. Recep 

Tayyip 
Erdoğan 

announced 
the Net Zero 

Emission 
target for 

2053

2022 – 

1st NDC 
announced

2024 – 
Long-Term 

Climate 
Strategy 
(LTS), 

Climate 
Change 

Mitigation 
and 

Adaptation 
Strategy and 
Action Plans 

were 
prepared

2025 – 
Climate Law 

ratified

2025 – 

2nd NDC
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*Science-based climate policymaking



Key Challenges Encountered in Pervious NDC Modelling
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Governance

• Limited early-stage engagement of sectoral institutions

• No permanent technical working structure for projections

• Institutional ownership of projection development remained limited

Technical

• Emission projections developed externally under project framework

• Limited institutional ownership of model structure and assumptionsContinued
reliance on external modeling expertise

• Intellectual property constraints restricting access to model details

• Inability to internally replicate or update projections

Transparency

• Reference (BAU) scenario documentation not fully institutionalized

• Challenges in fully aligning with enhanced Paris Agreement transparency 
requirements

• Limited traceability of assumptions and methodologies

• Risk of long-term external dependency for future NDC and BTR cycles

INDC and 1st Updated NDC

Projections were developed using the TIMES-Macro modelling framework, with the 

modelling work outsourced.

NDC 3.0 Preparation

• Developing an in-house

model

• The creation of a 

modelling team 

• On-the-Job Training 

for the Modelling Team



Workflow for Model Development and the Preparation of the 2nd NDC

January
2025

• Preparation of the concept 
note and work plan for the 
model study

February-
April 
2025

• Model scenario development and 
sectoral data collection process

May 
2025

• Evaluation of model results and 
submission of the model to the 
presidency

Trainings • Online and in-person

June-
August
2025

• Data collection and scenario 
development for the final model through 
stakeholder engagement

August-
Septemb
er 2025

• Development of the final 
model

November
2025

• Submission of the
NDC

Advanced 
modelling
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1. Phase Studies

2. Phase Studies

Preparatory Activities:

• Trainings on Energy Balance Tables, MRV, 

and GHG Inventories



Data Sources for 2nd NDC
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• GHG Inventory (Turkstat, UNFCC)

• Energy Balance Table (Eurostat, 

MoENR)

• GDP (OECD, Turkstat, Eurostat)

• Population Projections (TurkStat) 

• Monthly and Yearly Electricity Market 

Sector Reports (EMRA)

• Production and Capacity Projections

(EMRA)

• Real-Time Electricity Generation

(EPİAŞ)

• Energy (MoENR and International Resources

for price) 

• Industry (MoIT, NGOs, International 

Resources) 

• Building (MoEUCC) 

• Transport (TurkStat, International Resources) 

• Agriculture (TurkStat, MoAF) 

• Waste (TurkStat, MoEUCC) 

• LULUCF (TurkStat, MoAF) 

Open Data Sectoral Data

PLAN SCOPE: 7 mitigation sectors and just transition and carbon pricing topics.

49 strategies and 260 actions

LTS: Announced at COP 29, Submitted to the UNFCCC on November 11, 2024, A total of 18 

sectors, 4 cross cutting area 89 strategies



Main Requirements of the Model
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Techno-economic
Parameters

• Capital Cost

• Fixed Cost

• Variable Cost

• OPEX (Operational Expenditure)

• CAPEX (Capital Expenditure)

• Capacity Factor

• Efficiency

• Availability Factor

• Operational Life 

Demands Emission Factors

Mitigation Policy
Recommendations

Quantitative Targets

Energy

•More detailed data on the energy 
system structure, technologies, 

and energy sources

•Information on current 
capacities, technology 
performance, and future 
development pathways

•Data on emerging technologies 
and system flexibility options

Industry

•Data on industrial structure, 
production processes, and 
technology use

•Information on energy
consumption patterns and
technological transition options

Buildings

•Comprehensive information on 
building stock characteristics and 
energy performance

•Data on building systems, 
equipment, and efficiency levels

Transport

•Data on transport fleet structure 
and technology composition

•Information on future mobility
trends, alternative fuels, and
transition targets

Waste

•Data on waste generation, 
treatment systems, and recycling 
activities

•Information on waste
management technologies and
infrastructure

Agriculture

•Information on agricultural 
production systems and activity 
data

•Data on practices influencing 
emissions and resource use

LULUCF

•Data on land use categories, 
forest resources, and land 
management practices

•Information relevant to carbon 
stocks and removals

Sectoral

General



Stakeholder Engagement Process
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Main Stakeholders

Directorate General of 
Environmental Management 
(ÇYGM)
General Directorate of 
Meteorology (MGM / MHGM)

Presidency of Strategy and 
Budget (SBB)

Ministry of Industry and 
Technology (STB)

Turkish Statistical Institute
(TÜİK)

General Directorate of 
Forestry (OGM)

General Directorate of 
Agricultural Reform (TRGM)

Ministry of Transport and 
Infrastructure (UAB)

Ministry of Energy and 
Natural Resources (ETKB)

NGOs

• First stakeholder consultation meeting

June

•  Collection of data and information from relevant institutions

June – July

• Technical consultations with institutions on data, assumptions, and scenarios

June – July

• Sharing preliminary results with institutions and collecting feedback

August

•  Presentation and discussion of results within the Mitigation Working Group under the 
Climate Change and Adaptation Coordination Board (CCCB)

August

• Final stakeholder consultations during the NDC drafting process

September



Model Scope

Primary energy supply

Energy Supply Technologies

Energy generation technologies (Heat and 

Electricity)

Electricity generation technologies (grid-

connected and off-grid)

Transmission and distribution

Energy – 58 techs

Chemicals (petrochemicals and 

other chemicals)

Iron and steel production

Cement production

Fertilizer production

Aluminum production

Other Industries

Industry – 113 techs

Cooking

Residential heating

Heating in commercial

services

Other Electricity

Passenger transport

Freight transport

Other Transport

Waste – 26 techs Agriculture – 43 techs

Buildings – 43 techs Transportation – 44 

techs

LULUCF – 18 techs

Solid waste

Wastewater
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The model structure has been developed in alignment with the Türkiye Greenhouse Gas Inventory, 

based on the quantifiable policies included in the Long-Term Climate Strategy and the Climate Change 

Mitigation Strategy and Action Plan (IDASEP).
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Field crops

Livestock

Land types

Forestry
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Modelling Team

• Team composition: 1 PhD, 6 MSc, 

4 BSc

• Expertise across energy, industry, 

transport, buildings, waste and 

AFOLU sectors.



Activities During Model Development 
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Date Phase 1 - Activities Undertaken / Developments

17 December 2024

Introductory meeting was held. The CCG team delivered a 

general presentation and presented model proposals. It was 

stated that a concept note would be prepared.

17 January 2025
Verbal feedback on the concept note was provided. The model 

was presented and capacity development was discussed.

24 January 2025

Türkiye’s climate policies and data sources were presented. Two 

options were proposed for the demo model scope. Training 

recommendations were shared.

31 January 2025

The first option (simple demo model covering all sectors) was 

selected. The model was presented and the contract process 

was discussed.

7 February 2025

Technology options were presented, questions were addressed, 

and data needs and selection criteria were explained. Additional 

documentation was recommended.

14 February 2025

Feedback was evaluated. Data collection needs were listed. The 

TIMESlice structure and scenario setup were discussed. 

Communication channels were defined.

21 February 2025

The Frozen scenario was approved. The base year was 

discussed. Demand profile data was requested. The model 

interface was demonstrated.

7 March 2025

Scenarios were clarified (frozen, with measures, without 

measures). An industry sector presentation was delivered. 

Sectoral meetings were proposed.

14 March 2025

Energy sector model results were presented. It was stated that 

the analysis was based on the least-cost scenario. Capacity 

expansion opportunities were discussed.

24 March 2025
Work related to agriculture, waste, and land-use sectors was 

shared. Sectoral meetings were conducted.

27 March 2025 Waste, agriculture, and LULUCF sector meetings were held.

28 March 2025

Industry sector meeting was held. Emission factors were 

integrated into the model. Population and GDP data were 

shared.

2 April 2025 Energy and transport sector meetings were held.

3 April 2025 Buildings sector meeting was held.

11 April 2025

The status across all sectors was updated. Organization of 

scenario meetings was requested. The training plan (May and 

September/October) was discussed.

16-18 April 2025
Sectoral scenario meetings were held. Policy recommendations 

were submitted in writing.

25 April 2025 Post-scenario meeting follow-up activities were reviewed.

30 April 2025
The final version of the demo model was presented. The next 

steps were discussed.

Date Phase 2 - Activities Undertaken / Developments

3 June 2025

1st Stakeholder Consultation held. Initial results presented; 

feedback received on sectoral data revisions, emission allocation 

gaps, and demand updates.

13 June 2025

Double counting of BF-BOF process emissions corrected using a 

78% inventory-based adjustment. Coke-related emission 

allocation revised.

20 June 2025

Refinery category added. Energy balance and inventory 

discrepancies reconciled; combustion emission scope clarified 

(CO₂ only).

27 June 2025

Cement and aluminium historical data updated. Industry demand 

projections revised; agriculture processing demand corrected to 

positive growth.

4 July 2025

Transport demand structure updated. Non-road transport 

recalculated using GDP per capita growth; new GDP and high 

population series integrated.

11 July 2025
LULUCF sink increase under Frozen scenario reviewed; sink 

capacity fixed. Energy–land module consistency verified.

18 July 2025

Updated sectoral parameters incorporated. Energy balance–

inventory alignment checked; coke ovens reassigned to iron & 

steel.

25 July 2025

Sectoral sub-sector detail expanded. Structural refinements 

completed using revised demand drivers and technology 

parameters.

1 August 2025
Expanded model executed. Updated energy mix, capacity 

expansion pathways, and GHG projections generated.

8 August 2025
Sectoral outputs assessed. Fuel use, process emissions, and 

allocation differences comparatively analyzed.

15 August 2025
Technology costs, capacity factors, and demand elasticities 

updated following feedback. Model structure further refined.

22 August 2025
Revised model re-run. Inter-sectoral energy flows and total 

system costs verified; emission projections consolidated.

29 August 2025
Scenario comparison tables prepared. Energy–industry–land 

linkages validated; final parameter set frozen.

5 September 2025
Sensitivity analysis conducted on GDP, population, demand 

growth, and carbon sink assumptions.

12 September 2025
Final model run completed. Emissions, energy balance, and 

capacity outputs technically validated.

19 September 2025
Internal technical review held; datasets, assumptions, and 

outputs confirmed.

26 September 2025
CLEWS model development finalized with updated datasets and 

consolidated emission projections.

Completed
by DoCC
Team



Strengths and Opportunities of Using CLEWS
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• Analyses the interactions between climate, 
energy, land and sectoral systems, enabling a 
comprehensive understanding of mitigation 
pathways.

Integrated 
systems approach

• Supports the development of NDC scenarios, 
long-term strategies and sectoral mitigation 
pathways through quantitative analysis.

Evidence-based 
policy support

• Improves transparency by linking data sources, 
assumptions and modelling outputs within a 
structured framework

Transparency and 
traceability

• Supports the development of national modelling 
expertise and institutional ownership of 
climate projections.

Capacity 
development

Strengthening 
national climate 

governance

Supporting NDC 
implementation 

and updates

Expanding 
collaboration

Knowledge 
sharing

Strengths

Opportunities

Advice for Countries Getting Started

➢ Start with a simple model structure

➢ Build a dedicated national modelling team

➢ Ensure early engagement of sectoral institutions

➢ Prioritize open data and transparency



THANK YOU… 
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