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Background
• Pakistan is confronted with challenges, including:

➢Soaring Energy Imports
➢Electricity Abundance 
➢Poor Air Quality
➢Ambitious Nationally Determined Contributions 

(NDCs)
• The Government of Pakistan (GoP) approved the Electric 

Vehicle Policy (EVP) in 2020 to address these issues
• Since 2020, less than a few dozen electric three-

wheelers have made to roads
• This is primarily due to the following reasons:

➢High Cost of Electric Three Wheelers
➢Long charging time (5-7 hours )
➢Range Anxiety
➢Provincial Approval Delays
➢…
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Untapped Business Opportunity 
TAM

$8 Billion Market 

for E3W

Step 01

Step 01 Source: Profit Pakistan Today

2 Million Fuel-based 
Three-Wheelers on Roads 

in Pakistan

11% 
YoY Growth

100% Commercial

3-Wheelers – Low(est) Hanging Fruit in EV Adoption

→ Almost 53% of the 3W 
operations are on ‘rented’ 
vehicles 

→ 75% Ridership is Female 



➢In late 2023, the Pilot Project started its 
operations. 

➢The project successfully deployed 20 
electric three-wheelers within Multan 
city, comprising 12 passenger and 8 
loader electric three vehicles. 

➢Two battery swapping stations were set 
up to ensure swap availability in 
different parts of the city
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Pilot Project
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Swappable Battery-based Three-Wheeler

• Four Li-Ion Batteries of 1.44kW  each
• Motor: 4KW
• Load Capacity: 400kg
• Mileage per Swap: 100km
• Motor Control Unit (MCU)



Our Pilot – Mobility as a Service (MaaS) using Swappable 
Batteries

Charging batteries with 

clean energy

Grid-tied Solar Battery Swapping Station (BSS)​

Providing 

rent-free 3-wheelers 

and monetizing 

battery 

charging
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Battery Swapping Station (Site-1: Grid Powered)
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Battery Swapping Station (Site-2: Solar Powered)





Unit Economics (per km) – Electric 3Ws and Fossil Fuel 3Ws – Pilot 
Project

Pkr 20

Pkr 16 Pkr 4

Pkr 4 Pkr 12

Operational 

Expense

Driver’s Operational Expense

Energy Charge

Savings for DriverPrice for Drivers
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Key Performance Indicators (First 9 months)

Sr. No. Indicator
Project Target

Baseline
Project Average Total 

Achieved

1 Carbon emissions reduced because of electric 
three-wheelers

Up to 70% 
reduction

100 
gCO2/km

64.925 
gCO2/km

8668.759 
kg CO2 saved

2 Energy consumption efficiency improved a result 
of electric three-wheelers per kilometer (km)

Up to 80% better 
efficiency

0.43 
KWh/km

0.09 
kWh/km

53557 
KWh saved

3 Average fuelling/battery swapping time reduced 10 minutes - 4.3 minutes 4.3 minutes

4 Average distance covered by an electric three-
wheeler on a single battery swap 65km 45km 45.81km 45.81km

5 Achieve a driver satisfaction rate among the 
participating drivers. 60% 20% 87.5% 87.5%

6 Passengers' preference for electric over ICE 
based 3-wheelers. 80% 50% 94% 94%

7 Achieve a driver adoption/retention rate among 
the participating drivers. 80% 60% 97.5% 97.5%

8 Number of Technical faults with drive train 
reported per month

15-20 35-40 4 29



Individuals

20 Vehicles
2 BSS

Pilot

Traction

2024 2025
Pre- Commercial 

Launch

Fleet OperatorsIndividuals

45 Vehicle
4 BSS

400+ waitlist

2026
Scale-up

Fleet Unions

2027 2028 -
Growth

Franchises

Scale-up



Competitive Funding 
for Decarbonization 

Projects in 

• Transport
• Industry
• Renewable Energy

https://mitigation-action.org/projects/pakistan-swappable-battery-based-network-for-promoting-electric-vehicles

2023 Call for Projects
500 Projects Submitted 
6 Selected for Funding



https://www.ises.org/news/renewable-transformation-challenge-2025-meet-top-10 
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About the LUMS Energy Institute (LEI)
A leading national think tank advancing Pakistan’s transition to clean, secure, and inclusive 
energy systems.

WH O  WE  AR E

• LEI conducts data-driven research and shapes 
policy to accelerate Pakistan’s clean-energy 
transition. 

• Interdisciplinary teams across engineering, 
public policy, economics, and environmental 
science deliver low-carbon, evidence-based 
solutions and a national platform for knowledge 
exchange.

TE C H NI C AL  F O C US  A R E AS

● Power Sector

● E-Mobility

● Energy Access

● Energy Informatics

● Climate & 
Sustainability

● Oil & Gas

● Sustainable 
Infrastructure

For further information, please visit lei.lums.edu.pk 

Thank You
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Mitigation Potential
Direct mitigation potential Indirect mitigation potential

Project 
Implementation 

10 years after project 
end

Project 
Implementation

10 years after project 
end

tCO2e/a tCO2e/a tCO2e/a tCO2e/a

Year 1 2,796 0

Year 2 9,170 0

Year 3 32,846 0

Year 4 72,337 0

Year 5 124,202 0

Year 6 127,673 60,229

Year 7 128,935 132,687

Year 8 130,792 227,324

Year 9 128,532 332,031

Year 10 127,058 453,049

Year 11 126,057 581,454

Year 12 124,960 715,084

Year 13 123,977 861,490

Year 14 123,116 997,717

Year 15 121,864 1,097,272

Year 16 0 0

Average 48,270 126,296 0 545,834

Total 241,351 1,262,964 0 5,458,337

Grand total 1,504,315 5,458,337

Over technology lifetime:

Average 100,288 tCO2e/a 545,834 tCO2e/a

Total 1,504,315 tCO2e 5,458,337 tCO2e



Project Locations (Punjab Province)

▪ Lahore (Provincial Capital)
▪ Population: 11.7 million

▪ Faisalabad 
▪ Population: 3.89 million

▪ Multan 
▪ Population: 1.8 million

Geographic scope of the project



Three-Dimensional Solution

→ Technology Platform 

→ Battery Swapping Services through Swapping Station 
Network

→ Renting-out Three Wheelers (MaaS) 
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Challenges
➢ Land Acquisition for Solar Site

➢ Electricity connection delays

➢ Locally unavailability of spare parts (MCU & Cradles)

➢ After-Sale services delays by MEPCO (Transformer 

fault)

➢ Dead mileages due to limited BSS availability(Drivers 

Anxiety)

➢ Battery behavior in summer

➢ Inadequate space for solar system at urban sites

➢ … 

➢ Site Selection 

➢ Electric Utility

➢ Electricity Prices  

➢ Driver Related 

➢ Standards and Regulations

➢ Spare Parts and Maintenance Facilities

➢ … 

Major Learnings



SDG Addressed
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About Myself – Dr Huzaifa Rauf
• B.S in Electrical Engineering (FAST-NUCES, 2016)
• M.S in Electrical Engineering (LUMS, 2018)
• Ph.D. in Electrical Engineering (LUMS/University of Maryland, 2023)
Current Roles
• Assistant Professor in the Department of Electrical Engineering at FAST-NUCES
• Project Consultant and Manager in USAID e-Mobility R&D Center at LUMS Energy 

Institute
Research Focus
• Li-ion battery modeling, energy storage, EVs
• AI & Machine Learning in energy systems
• Battery reliability and sustainable infrastructure
Professional Impact
• Leading sustainable EV projects in Pakistan
• Collaborating with industry and government for EV advancements
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