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Development Challenge - Water



Development Challenge - Waste



Pakistan: Enabling Mitigation in Waste & Water 
Sectors

CTCN Intervention: Targeted assessment of technology needs, the NDC Technology Roadmap for 

the water and waste sectors — prioritized technologies, readiness assessment, and a time-bound 

action plan.

• Development of national Technology Roadmap for NDC implementation with Ministry of Climate 
Change and Environmental Coordination

• Duration: Jun 2023 – Mar 2025

Sector focus: 
• Waste (methane mitigation, circular economy) 
• Water (efficiency, climate resilience) 

• Implemented by Global Green Growth Institute (GGGI)

Key Outputs
• National Technology Roadmap 
• Sectoral technology assessments (waste & water) 
• 4 investment-ready concept notes for scale-up



How Was the Roadmap Built?

A phased, working-group-verified process from baseline to bankability

P H A S E  1

Planning & 
Preparation

• Kick-off workshop

• Stakeholder 
sensitization

• Working groups 

established
• Desk review & 

baseline

→

P H A S E  2

Sector 
Prioritization

• Sector-level 
assessment

• Technology 
longlisting & 
prioritization

• Gender & social 
assessment

• Working group 
feedback

→

P H A S E  3

Roadmap 
Development

• Working 

group 
verification of 
prioritization

• Action plan 
drafting

• Final 

roadmap 
validation

→

P H A S E  4

Investment 
Preparation

• Idea notes for 

funding
• Four project 

concepts

• Coordination with 
the financial sector

• Feasibility and 

preparation support 
for investments

Implementation was designed in from the start — the roadmap is a starting point for investment, not an end product.
Stakeholder consultation



Three Stakeholder Working Groups

Central and provincial government convened to understand the technical and policy environment and needs

4 meetings

Water Working Group

MoCC&EC, MoWR, FFC, provincial EPDs, 
irrigation, energy, and WASA 
representatives, plus experts and 
academia. Selected agriculture, 
hydropower & domestic sub-sectors; 
provided baselines, gap analysis, and 
provincial governance insight.

4 meetings

Waste Working Group

MoCC&EC, Food Security, PBS, provincial 
EPDs, agriculture and waste management 
representatives, plus experts and 
academia. Selected municipal solid 
waste, agricultural waste & plastic waste 
sub-sectors; validated priorities.

2 meetings

Policy Working Group

Science & Technology, Industries & 
Production, PCRET, PCSIR, IT 
departments, and academia. Finalized 
the scoring criteria and roadmap outline; 
shaped the enabling policy environment 
for technology deployment.

Federal ministries + provincial departments + research & academia — ten working sessions in total.



From 50+ Technologies to 10 Priorities

Expert technical and economic assessment narrowed a broad longlist to a focused investment agenda

50+
Longlist

Technologies identified through desk review, 
baseline assessment, and working group 

consultation across both sectors

→

11
Shortlist

Expert technical assessment — market 
analysis, gender assessments, SWOT, climate 
impact, cost economics including sector cost 

curves

→

4
Prioritized

Using technical analysis and working group 
verification the project prioritized two 

existing and two emerging technologies in 
water and waste for dedicated investment 

and support

Scoring pillars (1–5 scale, weighted; verified by the working groups):

Legal, Regulatory & Financial 
Landscape

Economic & Technical Feasibility
Inclusivity & Climate Impact (incl. 
gender)



COP 29 (Baku)

Ministry of Climate Change and Environmental Coordination 

launched the NDC Technology Roadmap in collaboration with GGGI

GGGI and Ministry of Climate Change presenting the NDC technology roadmap at COP29 in 2024.



From Technology Roadmap to Bankable Mitigation 
Investments

Bridging Technology → Finance 
(Core Value of CTCN TA)

Investment Pipeline Developed
• Biochar production from 

agricultural residues
• AI-integrated water resource 

management systems 
• Climate-smart irrigation solutions 
• Methane mitigation strategy for 

organic waste 

Financing Outcomes
• Investment pipeline identified 
• Initial funding mobilized through: 

• Korean Green New Deal Trust Fund (Jun 

2024 – Aug 2025)

• Pathway towards: 
• Scaling into national-level programmes
• Bilateral/ GCF concept notes  

Enabling Factors
• Strong government ownership (Ministry of 

Climate Change and Environmental Coordination) 
• Structured stakeholder coordination mechanism 

(13+ events, 300+ participants) 
• Integration of policy + technology + finance



Key Lessons for Scaling Industrial Mitigation

Linking Sectoral Technologies to Finance is Critical
• Technology identification alone is insufficient 
• Early development of bankable concept notes 
   accelerates investment 

Industrial Mitigation Opportunities in “Non-traditional” 
Sectors
• Waste → methane reduction, circular economy 

• Agriculture-waste → biochar, value chains 
• Water systems → energy efficiency, resilience 

Role of CTCN as an Enabler
• De-risking early-stage investments 
• Connecting countries with Technology providers 

 & Financial partners 
• Translating NDCs into implementable investment pipelines 

Replication Potential
• Model applicable to other developing countries & 
   cross-sector industrial decarbonization pathways



Biochar in Pakistan
Case Study-1

Picture credits: Dawn newspaper, 2025



Pre-Feasibility Readiness
NDC Technology Road 
Map for Waste Sector

Upscaling Biochar 

Identifying the need

Assessing the potential

▪ Selection of subsectors and sub-
listing of technologies

▪ Prioritization of 5 technologies

▪ Roadmap development

▪ Additional financing support 
from KGNDTF

▪ Technical feasibility studies for 
Biochar conducted as a climate-
smart solution and developing 
bankable project.

▪  Replicate experiences from the 
Philippines

▪ GGGI supported the private 
sector to link its industrial-scale 
biochar plants to VCM carbon 
credits by supporting 
international verification via 
puro.earth.

▪ Bankable project development, 
donor engagement and RM.

Case Study 1: From Waste to Value: GGGI support 
to unlocks Pakistan's Biochar Potential

Pakistan LT-LEDS (Being developed)

Scaling up bankable projects

1

2

3

4



Biochar Feasibility Studies



Pakistan Biochar Circular Economy Investment 
Platform (PB-CIP)



Case Study 2: Smart Solar Irrigation



Smart Solar Irrigation: What it Looks Like?



From technological intervention 

to strengthening agricultural 

value chains 

- Stakeholder consultation and 

partners engagement

- Government/NDA ownership

- Proposal development

- Submission to NDA for 

endorsement and submission to 

GCF 

Picture credits: Dawn newspaper, 2025
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