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Pakistan - Exposure to key risks

Byers et al. 2018
More details at hotspot-explorer.org



• 2022 unprecedented floods 
ravaged more than 35% of 
Pakistan

• killing more than 1,700 people
• 35 million displaced or affected
• > 10 billion dollars of damages 

and economic losses.  
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Team and Roles
• Dr. Abubakr Muhammad - Lead
• Dr. Talha Manzoor – Co-lead
• Joudat Khalil – Team Lead and Coordinator
• Dr. Muhammad Awais – Liaison with IIASA
• Nawaal Siddique – Research Assistant

• Dr. Nadia Ayub – Visiting Fellow (Climate Smart Agriculture)
• Abdul Majid – Intern 

Former Affiliates



Greenhouse Gas Contributions by 
Country in South Asia, 2020

World Resource Institute (WRI), 2009

Contributions to Greenhouse Gas Emissions by sector 
and Country in South Asia

Greenhouse Gas Emissions in South Asia



Overview of Pakistan's Energy System

• Reliance on oil and gas in the energy mix
• Underutilization of renewable resources
• About 27% of the population lack access to 

electricity and 71% population lack access 
to clean cooking facilities

• Circular debt hampers smooth functioning 
of the system

• Weak governance of distribution 
companies

• Energy conservation and efficiency requires 
special emphasis

Primary Energy Supply by Source (2020/2021)
Source: National Electric Power Regulatory Authority 
(NEPRA) Report

Presenter Notes
Presentation Notes
We will begin by a brief overview of the current energy system in Pakistan



MESSAGEix-Pakistan
“National-level energy model developed using the MESSAGEix framework to 
generate sustainable pathways for a low emission future for Pakistan”

Current Trends*

Planned projects 
(Hydropower mostly) 

Increased import of coal, 
crude oil

High reliance on natural gas

Proposed NDCs**

20% renewable energy by 
2025 & 30% by 2030

Sectoral actions account for 
6.4 Mt CO2eq emissions 

reduction by 2030

Lower Vehicle emissions 
using improved fuel

Paris Aligned 
Scenarios

Define emission goals 
consistent with Paris

Consistent with regional 
emissions targets

Burden Sharing tests



Model input data and output results

Emissions Analysis using MESSAGEix: Input and Output Data 

• Technology-rich, bottom-up model
• Suitable for analyzing energy transitions and GHG scenarios over several decades

• Technologies & resources 
• Technical data (lifetime, capacity 

factor, efficiencies) 
• Economic data (capital costs, 

O&M cost, discount rate)
• Emission factors 
• Fossil fuel reserves & resources 
• Renewable potential 
• Energy balances (historical 

generation & activity)
• Demand for energy services 

(Long-term forecasting)

• Installed capacities 
• Activities, generation & losses 
• GHG & other Emissions 
• Sectoral transitions (e.g 

electricity)
• Final & primary energy 
• Share of renewables 
• Energy import/export 
• Energy Prices

Input data & Assumptions Core Model Model Output
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Planned Tasks/On-going activities

Defining 
Research 

Perspective

• Convincing narrative on co-benefits of low 
emissions for Pakistan
• Sustainability – Mitigation nexus

• Emissions burden sharing with regional partners 
e.g India, China

Sectoral 
Enhancement

• Using previous work expanding further sectors e.g 
agriculture sector transition

• Improving spatial & temporal resolution

Capacity Building

• Capacity building of modelling team at LUMS by 
IIASA

• Stakeholder training workshops on modelling & 
policy dialogues

• Contributions to cross-country model-policy 
activities



American Geophysical Union (AGU) 2023 –
December 2023, San Francisco

Summer Mentorship Program 
– Summer 2023, WIT LUMS

Presenter Notes
Presentation Notes
We will begin by a brief overview of the current energy system in Pakistan



Join the Team

For Existing Opportunities Visit
https://wit.lums.edu.pk/careers

Aliha Bukhari
4th Floor, Dean's Office, SBASSE LUMS
aliha.bukhari@lums.edu.pk

https://wit.lums.edu.pk/careers
mailto:Aliha.bukhari@lums.edu.pk






Syed Babar Ali School of Science and Engineering (SBASSE)
NICL Auditorium, - National Incubation Centre, Basement.



PEPSI Dining Centre (PDC)



LUMS Masjid



For Queries/Assistance

Soban Hameed Saigol
4th Floor, Dean's Office, SBASSE LUMS
Mobile: +92 332 4495057

Workshop Webpage
https://wit.lums.edu.pk/nexsum2024

https://wit.lums.edu.pk/nexsum2024


THANK YOU
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