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The year 2017 was perhaps a defining moment in road transportation when many countries 
around the globe announced their policies for Electric Vehicles (EVs). Some countries went as 
far as announcing plans to completely halt sale of Fossil Fuel Vehicles (FFVs). Norway plans to 
ban sale of all FFVs by 2025, Netherlands plans to ban such sales by 2030, while France and 
UK plan to do the same by 2040. Other countries such as China, Germany, Sweden and many 
US States have announced ambitious plans for EV penetration in their respective locales. While 
EVs have been around for many years, many experts see the policies announced in 2017 as 
a trigger for mass adoption of EVs. Even developing countries like India have announced to 
increase their share of EVs sale to 30 percent and completely shift to all electric buses by 
2030.

After the policy announcements, the automotive manufacturers also followed suit and 
announced plans to massively increase their EV line up in the coming years. Some like Volvo 
went far as by announcing plans to eliminate FFVs from their list. Some manufacturers, who 
do not have many EVs in their line-up such as Toyota and Suzuki, have bowed to the trend and 
announced partnerships and plans to bring EVs to their production list by 2020. In fact, Suzuki 
is launching their first EV in India in 2020, even before its Japan’s launch.

Therefore, there is no doubt that governments and manufacturers have realized that EVs are 
the future mode of road transportation. Of course, the very basic ingredient of EV is availability 
of electricity. Therefore, whenever we discuss EV adoption in the context of Pakistan, the first 
question we always face is about the shortfall of electricity in Pakistan and whether we have 
enough electricity to even bring a handful of such vehicles in Pakistan. Before delving into the 
detailed report, it is prudent to mention that Pakistan has enough spare electricity capacity to 
easily launch EVs. Of course this statement may come as a surprise to many but let us qualify 
this statement.

Pakistan used 107 TWh of electricity in 2017 with around 33,000 MW of installed capacity, 
which is a well-known number available in power sector reports. However, what is not reported 
often is that we had 42 TWh of spare electricity generation capacity that we were not able 
to utilize but still paid capacity payments amounting to 350 billion in year 2017. Some of this 
unutilized electricity is due to Transmission and Distribution (T&D) losses but most of it is 
due to intraday and seasonal variations of electricity demand. The demand in Pakistan varied 
between 8,000 MW to around 26,500 MW in 2017. This spare 42 TWh is more than enough 
to shift much of the transportation fleet of the country on electricity. Of course electricity is not 
the only requirement in introducing EVs on mass scale. 

Moreover, Pakistan is going to touch a peak generation capacity expansion of 62,000 MW by 
2025 while our peak demand may just touch 40,000 MW. Sparing the outages and seasonal 
variation, we will still have excess capacity at all times of the year. In fact, if we do not use 
the spare capacity and do not find new loads for the grid, the capacity payments of unutilized 
electricity will amount to approximately 1500 billion by 2025.

Other than capital expenditure, the cost of running EVs is considerably attractive. We have 
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calculated that, while FFVs runs one kilometre for ten rupees with the present fuel cost, an 
equivalent EV can cover the same distance using only three rupees at the current domestic 
electricity rates. The capital cost of purchasing EVs is high at this time but is expected to reach 
parity with FFVs in the next few years. Until that time, to encourage EV penetration, many 
countries in their EV policies have slashed the taxes and duties to zero and have provided 
further tax rebates to encourage large scale adoption of EVs.

This report is a humble effort in looking at the current landscape and suggesting ways to 
introduce EV value chain in the country. The Government of Pakistan has reduced duties and 
taxes on EVs and charging stations in the FY 18-19 budget. However, such incentives are only 
part of the equation. EVs are a whole new industry and requires a paradigm shift in how we 
think about electrification of road transportation.

This policy recommendation report is not a static report where the reader is only getting one-
way information. In order to make this report interactive, we have developed three simulators 
encompassing various aspects of EVs. The first simulator simulates EV load on the grid, the 
second simulates cost comparison of EV vs. FFV, while the third simulates the fuel saved by 
EVs. These simulators are available at the companion website of this report at the following 
URL:

http://web.lums.edu.pk/~eig

We would like to thank our sponsors who made it possible for us to work on this initiative. The 
sponsors include USPCAS-E, which is a USAID funded project, and Bilquis and Abdul Razak 
Dawood (BARD) Foundation, which has provided the seed funding for the Energy Institute 
at LUMS. Also, we would like to acknowledge valuable contributions from Ignite National 
Technology Fund that supported the Principle Investigator (PI) through its multiple funded 
projects. It is noteworthy to mention Higher Education commission (HEC) for its support for 
the National Centre in Big Data and Cloud Computing (NCBC) at LUMS and in particular, the 
federally funded Sustainable Energy Informatics Lab (SEIL). Last but not the least, LUMS has 
provided funding for almost all blue sky initiatives that PI has undertaken in the past several 
years. This report is a product of some of those blue sky research initiatives. Unrestricted 
funding for blue sky initiatives has made LUMS stand out from the rest of the research 
oriented institutions in Pakistan and we are particularly thankful to LUMS management for 
their continued support.

We hope you enjoy reading this report. As academicians and researchers, we would appreciate 
your feedback and look forward to see this report as a stepping stone towards National EVs 
Policy of Pakistan.

Dr. Naveed Arshad
Dr. Najeeb Ullah
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Pakistan is facing several multi-sectoral and multi-
faceted challenges. Therefore, solutions that impact 
several sectors in a positive way are direly needed. 
In this policy recommendation report, we argue 
that introducing EVs in Pakistan can solve present 
and impending problems of a number of sectors 
including transportation, environment, economy 
and power. The term EV covers a wide range of 
transportation options including motorcycles, 
buses, trucks and cars. This particular report is for 
cars only. For the other three, we will be presenting 
an addendum to this report at a later date.

The transportation sector has been growing with 
a double digit growth in Pakistan. Almost all of the 
transportation sector is dependent on oil-based 
products and the country is spending almost USD 
13 billion on the import of oil every year [34]. If our 
transport sector continues to grow at the same 
double digit rate, the bill for oil import is expected 
to reach USD 30 billion by 2025.

Pakistan has already been declared as the seventh 
most vulnerable country due to the effects of 
climate change [36]. Burning more fossil fuels, 
including oil, may only deteriorate the situation 
further. According to the National Economic and 
Environment Development Study (NEEDS) report, 
Pakistan is expected to double its emissions by 
2020 and further doubling it by 2030 [35]. Not 
only carbon emissions will increase but also other 
hazardous compounds such as Sulphur Dioxide 
(SO2), Nitrogen Dioxide (NO2) and particulate 
matters (PM), PM10 and PM2.5, will also increase in the 
atmosphere due to an increase in burning of fossil 
fuels. Most major cities in Pakistan have already 
crossed the threshold of clean air by a wide margin 
[30]. Over three hundred thousand people die due 
to poor air quality in Pakistan every year [43].

The power sector in Pakistan has also faced 
challenges and for the past decade, the power 
generation has not been able to fulfil the power 
demand of the country. However, in the next several 
years, the situation is going to change rapidly and 
Pakistan will have a glut of power generation. 
According to estimates of National Transmission 
and Dispatch Company (NTDC), the country has 
already signed up for new generation that will take 
its total power generation capacity to 62,184 MW 
peak generation [24]. Sparing unscheduled outages 

of almost 55,000 MW will be available during the 
peak demand times of the year [24].  However, the 
uptake in demand at 7 percent GDP growth rate is 
expected to be close to 40,000 MW in 2025 [24]. This 
means that an excess of 15,000 MW peak generation 
capacity will be available in the system by 2025. 
Unfortunately, most of this power generation is 
under ‘take or pay’ contracts which means even if 
the government does not buy this power, a hefty 
capacity charge payment is unavoidable.

The triple blow of ballooning fuel bill payments, 
environmental degradation, and capacity charge 
payments will create major challenges for the 
country over the next several years. We strongly 
believe that introducing EVs in the country, with the 
right policy framework, will not only ameliorate the 
three aforementioned problems but also will help 
in job creation and economic growth.

In Pakistan, EVs can readily utilize the power 
supply glut in the next several years. According 
to our estimates, after taking into account all 
the transmission and distribution losses, almost 
500,000 EVs can be fully charged daily with a supply 
of just under 1000 MWs. Due to the efficiency of 
battery based energy storage, EVs can give the 
same mileage with one-third of the cost compared 
to their FFV rivals. Moreover, due to this efficiency, 
even if EVs are charged with fossil fuel based 
electricity generation sources, such as natural gas or 
coal, almost 25-40 percent fuel can be saved due to 
the higher electricity generation efficiency of larger 
units. This directly translates into a lower import 
bill. Additionally, EVs require minimal maintenance 
and does not need oil and other lubricant changes 
which further reduces imported oil requirements.

Almost 37 percent electricity generation in 
Pakistan is from renewable sources. Adding this to 
the efficiency of EVs results in 70-80 percent less 
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environmental emissions when compared to FFVs. 
This means that, while the tail pipe emissions of EVs 
are zero, the overall impact of EVs is around 70-80 
percent reduction in environmental emissions in 
the overall energy value chain.

EVs are of several types, broadly categorized as 
Hybrid Vehicles (HVs), Plug-in Hybrid Electric 
Vehicles (PHEVs) and Battery Electric Vehicles or also 
called EVs. HVs are self-contained vehicles that have 

a small battery, typically in the range of 1-3 kWh. The 
engine and the braking charges the battery and the 
car’s computer system switches between the engine 
and battery power or between a combination based 
on speed and driving patterns. PHEVs, in addition to 
an engine and a large battery, which typically has 
a capacity of 10-15 kWh, have an option to charge 
the battery from an electric outlet. Typical range 
of PHEVs, with fully charged batteries, is 30-50 km. 
Once the battery depletes, the engine kicks in and 
the PHEVs then work as HVs. EVs are fully electric 
cars in which the battery capacity ranges from 30 
kWh to 60 kWh. Battery Electric Vehicles (BEVs) have 
to be charged from electric outlets and the typical 
driving range with one full charge is between 150-
300 km. If EVs are the ultimate goal of electrification 
of road transportation, PHEVs provide an interesting 
path towards achieving this goal.

The goal of all EVs is not an ordinary goal. Thus, it 
may not be achieved until a couple of decades for 
even the most advanced countries in the world. 
Therefore, countries have set deadlines to go all 
electric in their new car sales. Norway is planning to 
sale all EVs by 2025 [11]. Netherlands is planning for 
2030, while UK and France are targeting a deadline 
of 2040 for all EV sales [11]. Even India has a target 
to sale 30 percent of new vehicles as all electric 
cars by 2030 [11]. Due to these targets, several 
automakers are also set to remove fossil fuel based 
vehicles (FFV) from their vehicles line up. Volvo is all 

set to remove complete FFVs from its line up and 
plans to increase BEV share to 50 percent by 2025 
[38]. Similarly, all major automakers have targets to 
increase their share of PHEVs and BEVs through new 
models and targets in the next several years.

In short, a revolution is taking place in the 
transportation sector and a move towards 
electrification of the transport sector is inevitable. 
However, we would like to stress that our move 

towards EVs should not be a ‘knee jerk’ reaction, 
rather it should be a calculated policy move that 
takes into account our strengths, opportunities and 
limitations. Never would we like to be in a situation 
where EVs create a Compressed Natural Gas (CNG) 
like fiasco. Careful policy evaluation is also important 
as EVs directly impact the power sector entities, and 
several key stakeholders in the value chain such as 
Federal Board of Revenue (FBR), Federal/Provincial 
Ministry of Finance, Federal/Provincial Ministry 
of Energy, Federal/Provincial Ministry of Climate 
Change, power distribution companies, National 
Electric Power Regulatory Authority (NEPRA), 
NTDC and the Ministry of Commerce. Many new 
automakers are starting production in Pakistan 
including Kia, Hyundai, Renault and others. This can 
give us a promising opportunity to introduce EVs in 
Pakistan at a rapid rate.

For EVs to be successful, a large and well spread-
out charging infrastructure is essential. However, 
the number of EVs and charging infrastructure is a 
‘chicken and egg’ problem. Charging infrastructure 
only makes commercial sense if enough EVs are on 
roads while EVs require charging infrastructure to 
get rid of the so called ‘range anxiety’ phenomena 
and that requires sufficient penetration of charging 
infrastructure.  However, with careful planning and 
policy intervention, this problem can be worked 
out.
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Policy Recommendations

While the running cost of EVs is one third of FFVs, the capital cost is quite 
high. Therefore, we propose that the duty and taxes for EVs should be 
reduced to 5 percent. Initially, the government can give this relaxation to 
Completely Built Units (CBUs) but by 2020-21 this exemption should only 
be offered to Completely Knocked Down (CKDs) units, so as to encourage 
the local automakers to manufacture EVs in Pakistan. As explained later in 
the report, the savings from energy efficiency of EVs can repay these taxes 
in other forms such as fuel savings and reduction in oil import bill, not 
to mention the environmental savings that results from lesser emissions. 
Additionally, provinces should also be encouraged to reduce registration 
fees and token taxes on EVs.

To encourage EVs without the range anxiety problem and in the absence 
of charging infrastructure, the same duty and tax relaxation should be on 
PHEVs as well. PHEVs provides the best of both worlds and could serve as 
an intermediary to BEVs until sufficient charging infrastructure is in place.  

With the excess of electricity in the next few years, the government can 
easily set a target to reach half a million BEVs/PHEVs by 2025. As mentioned 
before, this requires less than 1000 MW of energy generation.

The charging infrastructure may need to be in place at major cities and 
on major roads across the country. In start, the charging infrastructure 
could be prioritized for Motorways M-1, M-2 and M-9 followed by M-3, 
M-4, M-5 and Highway N-5. Availability of charging infrastructure along 
major motorways and highways can ameliorate the range anxiety problem 
associated with EVs.
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To better manage EV charging, smart metering of EV charging stations is 
necessary. Electric vehicle chargers come in three levels. Level 1 charging 
is a slow, home based, charging that needs almost the energy of one air-
conditioner and takes 8-10 hours to completely charge the battery of BEVs 
and half as much time to charge PHEVs. At Level 1, charging stations we 
propose require smart metering to better monitor and control the usage 
of electricity. This will ensure accurate billing and will also reduce non-
technical losses. Level 2 are faster charging stations that require increasingly 
higher quantities of electricity with lesser charging time respectively. Such 
charging stations can be set up at work places or at other similar places. 
Level 3 charging stations are commercial charging stations that provide 
the fastest charging but require highest quantities of electricity.

To encourage charging infrastructure, the government may form public-
private partnerships to encourage entrepreneurship in this area. Contrary 
to oil the charging infrastructure, such an approach requires opportunistic 
charging strategy. This means that, other than dedicated charging stations, 
the charging stations can also be installed at offices, homes, restaurants, 
and shopping malls etc. The charging infrastructure companies may not 
get a profit until sufficient EVs are in place. Therefore, tax breaks and other 
incentives are necessary to encourage entrepreneurship in this area.  

To maximize the benefits of EVs in Pakistan, a Research and Development 
(R&D) facility is required.  This facility should pursue activities for indigenous 
development of technologies for EVs and its ancillary services. Beyond 
R&D, such facility can trigger entrepreneurial activities that have a huge 
potential for increasing exports.
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Rapidly deteriorating environmental conditions, 
financial deficit of the power sector and the 
declining economy pose grave threats to Pakistan. 
The situation is anticipated to further worsen in 
the upcoming years if significant efforts are not 
made to deal with the aforementioned emerging 
threats. Therefore, the country is in a dire need for 
a comprehensive strategy to be formulated and 
implemented to face the potent challenges.

Transport sector in Pakistan is the largest contributor 
towards release of Green House Gases (GHGs) into 
the atmosphere, which are a leading factor in rapidly 
diminishing the air quality index. On average, the 
concentration of various environmental pollutants 
is ten times the optimal level set by the World Health 
Organization (WHO) and the situation is expected 
to further exaggerate in the upcoming years [1]. As a 
consequence, the estimated number of deaths and 
other ailments associated with air pollution have 
reached an alarming scale. To put these numbers in 
a perspective, mortality rate due to environmental 
pollution far exceeds many other high profile 
causes of death including epidemics such malaria, 
tuberculosis and AIDS [1]. Hence, such emissions 
have manifested deleterious consequences on 
the health of the population. The magnitude of 
the problem is forecasted to increase further at an 
escalating pace in the near future. Hence, there is 
an imminent need for a solution that can solve the 
above mentioned predicament.

The power sector in Pakistan also faces momentous 
challenges. Although, the power sector in Pakistan 
currently fulfills the demand, it has become a severe 
financial burden on the plunging economy of the 
country. The current average demand for power 
is around 18,000-20,000 MW, while the system 
has the capacity to generate 33,961 MW [23]. 
Hence, there exists a gap of thousands of MW of 
unutilized power, which is the fundamental cause 
for the deficit. The capacity charge payments being 
made for these MW of power currently amount to 
billions of dollars annually. This amount is expected 

to multiply by many folds in the upcoming years 
due to an increase in the above-mentioned power 
gap. Such a vast deficit can potentially cripple any 
economic growth in future.

Pakistan’s economy has been declining at an 
accelerating rate. A fundamental reason behind 
such a decline is the increasing trade deficit due to 
increasing imports and declining exports. Bill for 
fuel imports currently amounts to USD 13.3 billion, 
which is estimated to reach a staggering value of 
USD 30.7 billion by 2025, further exaggerating 
the already declining economy [34]. Hence, to 
support the deteriorating economy and to limit 
the accelerating trade deficit, there is a need for an 
immediate attention.

Introducing EVs can solve these dilemmas. EVs run 
on electric power instead of gasoline. Therefore, 
EVs do not emit harmful pollutants. Hence, 
replacement of FFVs with EVs can significantly 
reduce the emission of pollutants and so help 
ameliorate the disintegrating environment. EV 
commuters will purchase each unit of electricity 
from the government at a notable price tag. In such 
a manner, the government can not only arrange 
the amount for capacity payments but also earn a 
substantial revenue. Introduction of EVs is bound to 
add numerous other socio-economic advantages. 
EVs will limit the rising trade deficit by significantly 
reducing import of fuel. Incorporation of EVs into 
the transportation network has the potential 
to introduce a whole new industry in Pakistan; 
creating numerous employment opportunities 
and adding value to the economy of the country. 
In the contemporary situation, EVs have become 
indispensable. Any further delays can exaggerate 
the above mentioned problems to such an extent 
that they can have long lasting impacts. In the 
upcoming sections of this report, we will provide 
a detailed analysis of advantages that EVs bring to 
the transportation network and will also provide a 
comprehensive framework for introducing EVs in 
Pakistan.

Introduction1
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The transport sector in Pakistan is growing at a 
double digit rate due to a number of factors [12]. 
The country has the highest percentage of young 
people in region with 64 percent of the total 
population below 30 years of age [2]. The overall 
population in the country is growing at an annual 
growth rate of 2.1 percent [4], [27]. Pakistan also has 
the highest urbanization rate in South Asia and by 
2025, the urban population is projected to reach 60 
percent from 40 percent in 2018 [5][6].

Currently, Pakistan is going through a rapid 
expansion in the network of highways (motorways 
and expressways). Commencement of China-

Pakistan Economic Corridor (CPEC) has revitalized 
the construction and rehabilitation of the network 
of highways under the belt and road initiative. The 
contemporary web of highways spans 12,131 km 
and is responsible for almost 80 percent of the total 
commercial traffic in the country [7]. By 2025, there 
will be an addition of 3,070 km of highway network 
to the already existing network [8]. Hence, in the 
next 7 years the network of highways in Pakistan is 
anticipated to proliferate by 25 percent while the 
total length of motorways is expected to increase 
by three times. Cumulatively, the aforementioned 
factors will add tremendous burden on the existing 
road network.

The density of cars per 1000 people in Pakistan 
is 16 [9]. This number is estimated to reach 
almost double by the year 2025. Additionally, 
various international automakers have also 

discerned such projected increase in number 
of vehicles. In the next several years up to 10 
new automobile manufacturers have planned to 
install their production units in Pakistan which 

Figure 1: The magnitude of increase in the network of highways from 2018 to 2025 is 
substantial. Such vast and rapid expansion tends to significantly increase the vehicular 

transport on highways [7].

Transport Sector in Pakistan2

Years
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include Hyundai, Renault and Kia motor [47]. 
Introduction of new automobile manufacturers, 
accompanied by an escalating expansion in the 
network of highways and rapid urbanization, are 
bound to increase the number of automobiles 
in the country. Presently, the total number of 
vehicles on roads is 19.09 million (cars, bikes, 
buses and trucks), of which 2.99 million are 
cars [10], [45]. The total number of vehicles is 

estimated to reach 31.8 million by 2025 with 4.11 
million cars only.
A consequence of urbanization is an increase 
in number of vehicles. Large cities often require 
commuters to travel relatively larger lengths. 
Hence, it requires them to utilize some kind of 
transportation for their daily commute which 
tends to increase the number of vehicles.

The ballooning transport sector will exacerbate 
the already compromised situation of numerous 
sectors. It will further deplete the already 
endangered environment. Additionally, it will also 
widen the tremendous trade deficit by significantly 

increasing imports. The overall socio-economic 
cost associated with transport sector is bound 
to become a substantial burden on Pakistan if 
substantive measures are not in place.

High Growth in Transportation Sector 2018-25

Number of 
Cars

(in Millions)

Number of 
Bikes

(in Millions)

Number of 
Buses

(in Millions)

Number of 
Trucks

(in Millions)

2.99

4.11

2018 2018 2018 20182025 2025 2025 2025

37.5% 69.2% 13.0% 14.8%

15.6

26.4

0.23

0.26

0.27

0.31
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Environmental pollution is a serious concern for 
earth’s atmosphere and so there emerged a dire 
need to address the potent threat. The world 
has realized the significance of EVs towards 
a sustainable global development. Whether 
developed, developing or underdeveloped, 
many countries across the globe have set targets 
to incorporate a fixed number of EVs into their 

network of transportation over the next few 
years. Numerous ambitious goals have been 
set by the international community to achieve 
a transition from FFVs to EVs. According to the 
‘30@30’ initiative, many economies of world 
have pledged to reach 30 percent sales share for 
EVs by 2030 [11]. In fact, some countries have 
also aimed for much higher goals.

Transport Sector in Pakistan

Set Targets 
for 

2030

China

India

Finland

France

Sweden	

Norway

Mexico

Support development of EVs 
including buses, sanitation 
trucks and urban logistic 
vehicles.

Electricity Act-2003 
allowed individuals and 
corporations to set EV 
charging facilities without 
a need for prior license.

50% reduction in GHGs 
from transport sector by 
2030.

7 million charging points 
for EVs and PHEVs across 
the country.

70 % reductions in emissions 
from the transport sector 
through incorporation of EVs 
by 2030.

40 % reduction in GHG 
emissions from transport 
sector by 2030.

22 % reduction, by 2030, in 
emission of GHGs from the 
transport sector through 
incorporation of EVs.

EV Targets and Estimates 
Around the Globe

3
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Introduction of EVs in the transportation grid 
has already been commenced by many nations 
worldwide.  A large number of EVs currently 
dominate the transport sector across many 
countries. Surprisingly, even those nations that 
face the least threat from the environmental 
pollution have also discerned the significance of 
clean air and so have incorporated a considerable 
number of EVs.

Neighbors of Pakistan have also realized the 
significance of EVs. Environmental pollution 
in China was a well-known dilemma, which 
accounted for nearly one million deaths in the 

country [28]. Hence, to deal with the potent 
threat, a comprehensive strategy was formed to 
limit the environmental pollution through mass 
introduction of EVs. Similarly, India also witnessed 
some of the worst forms of air pollution and 14 
of the world’s most polluted cities were once 
located there [40]. To deal with such magnitudes 
of air pollution, the Government of India has 
launched an aggressive plan to achieve partial 
electrification of its transport sector. Even Sri 
Lanka, with its meagre economic resources, has 
embarked on an ambitious plan to achieve a 
substantial transition from FFVs to EVs.

Figure 2: Market share of EVs in the total vehicular transportation across various countries. 
Norway and Netherlands possess significantly clean air as compared to most parts of 

the world. However, such countries have incorporated a sizeable number of EVs into their 
transportation network [39].
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Such efforts by India, China and Sri Lanka depict 
highest levels of resolve to decarbonize the 
environment. Efforts to limit environmental 
pollution has translated into numerous 
quantifiable advantages for these countries. 
PM2.5, the most detrimental component of the 
air pollution, concentrations were recorded 
in Beijing to be 54 percent less in 2017 when 
compared to the same time in the year 2016 [17]. 
Reduction in concentration of environmental 
pollutants resulted in estimated 47,000 fewer 
deaths in China and added 710,000 years of 
additional lifespan (when compared with the 
situation in 2013) for people in 74 cities across 
China that were surveyed [18].

Determined efforts by the Indian government 
have yielded substantial results and the country 
is now on track in achieving an ambient air. 
PM2.5 concentration in New Delhi declined from 
153  μg/m3 in 2016 to 120 μg/m3 in 2018 [19]. 
Similarly, PM10 concentrations in India are also 
diminishing. On average across India, PM10 
concentrations were recorded as 289 μg/m3 in 
2016, which declined to 268 μg/m3 in 2017 [20].

Reduction in environmental pollution in India 
will directly translate into numerous socio-
economic advantages. It is well estimated that 
with the current efforts to reduce environmental 
pollution in India, 64,000 premature deaths 
will be averted up till 2040 [21]. Additionally, 
due to the relentless efforts in India to curb 
environmental pollution, the rate of increase 
of exposure to environmental pollutants has 
decreased by 9 percent [21].

In Pakistan, environmental pollution is not a 
threat, instead its adverse effects can be easily 
quantified. Despite having one of the most 
polluted air in world, there exists no strategy 
to limit the emission of pollutants from the 
transport sector. The air quality index in the 
country is so abysmal that it has crossed the 
safe limits by many folds. Therefore, Pakistan 
needs even a more ambitious plan to limit 
environmental degradation and introduction of 
EVs in Pakistan can potentially be a substantial 
component of this plan.

Large scale introduction 
of EVs through indigenous 
development.

In 2018, Chinese firms rolled 
out more than 0.68 million EVs. 

Presently, China has 1.2 million 
EVs on roads, with 214,000 
public and 232,000 residential 
charging facilities.

China plans to increase the 
number of residential charging 
facilities to 500,000 in next 4 
years [13].

Part of the 30@30 accord. 

Ambitious plans have been 
set to electrify one-third of all 
vehicular transport by 2030 
under “National Electric Mobility 
Mission Plan” [15].

Work on a rigorous plan has 
commenced to indigenously 
develop EVs and its batteries. 

Work on an elaborate charging 
infrastructure is in its final stages 
of completion [14].

The federal and local 
governments are vigorously 
promoting use of EVs and their 
associated benefits.

Role of renewables in 
electric mobility is being 
comprehensively examined [15].

India is also a signatory to the 
30@30 accord.

Despite feeble economy, the 
country aims to achieve a 
noteworthy transition from 
FFVs to EVs. 

Work on electrification of 
transport sector started in 
2010 with introduction of 
electric buses [16].

“Lanka Electric Vehicle 
Association”, a private 
enterprise funded by 
government, has started 
development of EV parts 
and assembling units in the 
country. 

Program has been launched at 
community level to introduce 
benefits of EVs [16].

CHINA INDIA SRI LANKA
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Contrary to the common perception, Pakistan has the capacity to produce much more energy than 
its demand. To qualify this statement, we would like to refer to the figure below.

4.1 Present and Future Electricity Demand 
and Supply Scenarios

The total seasonal load is generally well below 
the total available capacity. The only problem 
here is that for very few hours in summers, the 
load slightly exceeds the available capacity. 
However, for this issue, we have proposed a 
solution in the subsequent sections of this 
report. The gray region on both sides of the 

seasonal average and peak day load curve 
represents the difference between the capacity 
of the system and the load, where the load is 
substantially below the total available capacity. 
This vast gray region represents the hefty 
capacity payments.

The total power generation capacity of Pakistan 

Figure 3: The load curve for power and the available capacity of the system [3].

Hours of a day

Power Sector4
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in 2018 is 33,961 MW while the maximum 
demand during the year has been reported 
to be 25,227 MW [23]. However, the average 
demand during both the seasons, winters 
and summers, is substantially lower than the 
highest demand recorded in a typical year.

A significant portion of the total power 
producing capacity (18,137 MW) comes from 
the Independent Power Producers (IPPs) which 

utilize natural gas, furnace oil and coal to 
produce electricity. Such power plants deliver 
the energy at the highest financial cost. The 
difference between the contemporary demand 
(25,227 MW) and the capacity (33,961 MW) 
is 8,734 MW. This energy gap is expected to 
further widen in the upcoming years as many 
new power generating units are planned to 
be inducted into the power generating grid of 
Pakistan.

Figure 4: The contemporary and the projected power demand, capacity and the planned generation 
capability in Pakistan till 2025 [23].

Year

Figure 5: Present and future generation capacity of various energy resources in Pakistan till 2025 [24].
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The ability of the system to produce excess 
energy than the demand comes at a grave 
financial cost. A hefty capacity charge payment 
has to be paid to the power producing units. 
Such capacity charge payments for the current 

fiscal year amount to more than PKR 490 billion 
and are expected to reach PKR 1500 billion by 
2025 [25].The government pays the capacity 
charge payments at PKR 4.56 for each unit 
of electricity that the system has capability 
to generate but does not generates due to 
fulfillment of demand [25]. Such capacity 
payments have become a severe financial 

burden on the economy of the country and are 
one of the fundamental reasons for the colossal 
circular debt of the power sector in Pakistan. 
Hence, there is a dire need for a solution to 
reduce the size of such capacity payments.

Pakistan has 42 TWh of unutilized energy. From 
this unutilized energy, 4.83 TWh can be used 
to charge half a million EVs, which can bring 
capacity payments down by PKR 21 billion. 
Additionally, it will generate a revenue of PKR 
31.5 billion with a net profit of PKR 52.5 billion 
to the economy. 

2015-16
PKR 280 

billion

2016-17
PKR 350 

billion

2017-18
PKR 490 

billion

2018-19
PKR 650 

billion

2024-25
PKR 1500

billion?
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We suggest bringing 0.5 million EVs into the transportation grid by 2025. Using very realistic numbers 
and most accurate estimations, the effect of proposed number of EVs on the national electricity load 
will be as follows.

According to our estimates as per the context 
of Pakistan, each EV will require 28 KWh of 
energy per day. The daily energy consumption 
for 0.5 million EVs will be 16,100 MWh after 
transmission and other losses have been taken 
into account. Each EV can approximately travel 
150-300 Km on a single charge. Therefore, each 
EV may not require daily charging, specially for 
intra-city commuters. Hence, if we assume each 
EV charges for 300 days in a year, then the total 

energy required by all EVs in a year will be 4.8 
TWh, whereas the annual energy requirement 
of Pakistan was 107 TWh in 2017. Summing up 
the aforementioned energy requirements into 
a perspective, the load of half a million EVs will 
be approximately equal to the load of adding 
1.36 million new residential air conditioners.

4.2 Effect of EVs on Grid Load

 Estimated effect on the load by adding 0.5 million EVs.
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Energy and transport sectors are the 
primary contributors towards deteriorating 
environment in the country. Exhaust fumes 
from tail pipe emissions of vehicular transport 
and emissions from power plants have depleted 
the environment to such an extent that 
concentrations of harmful pollutant particles in 
the air are multiple times higher than the safe 
limits. As a consequence, many metropolitan 
areas of Pakistan has been ranked as one of the 
most polluted regions of the world.

Smog has engulfed many cities of Pakistan. 
It is a type of air pollution released due to 
combination of air pollutants, such as Carbon 
Dioxide, Sulphur Dioxide and Oxides of 
Nitrogen, with the moisture in the air. The 
WHO suggests an ambient PM level; 30 µg/m3 
for PM2.5 (fine particles with diameter no larger 

than 2.5 µm) and 20 µg/m3  for PM10 (particles 
with diameter between 2.5 µm and 10 µm 
[41], [42]. According to data, the concentration 
of the PM reported in Lahore by Pakistan 
Environment Protection Agency (Pak-EPA) 
far exceed the safe limits. The environmental 
degradation has become so severe in Pakistan 
that the two largest cities of Pakistan, Lahore 
and Karachi, have been ranked among the top 
10 most polluted cities in the world [46].

The transport and energy (power) sectors in 
Pakistan have the largest share in depleting the 
environment.

Impact of Energy and Transport 
Sector on the Environment

5

Figure 6: Share of some of the key sectors of economy in 
releasing Oxides of Nitrogen, NOx, into the atmosphere. 

Transport sector is the largest contributor of compounds of 
nitrogen, such as nitrogen dioxide, into the atmosphere [26].

Figure 7: Share of some of the key sectors of economy 
in releasing Carbon Dioxide, CO2, into the atmosphere. 

Transport sector is the third largest contributor in releasing 
Carbon Dioxide into the atmosphere [26].



39

Concentration of Nitrogen Dioxide, one of the 
most detrimental elements of the vehicular 
emissions, has reached a staggering level. The 

concentration of NO2 has reached more than 
0.35 Dobson across many cities in Pakistan, 
while the optimal limit is 0.07 Dobsons.

Figure 8: The concentration of NO2 across various regions in Pakistan [43].

Concentration of PM2.5 is also no surprise. 
Significantly higher quantities of PM2.5 in the 
atmosphere in Pakistan have become a critical 

health concern for the people and with the 
expansion of transportation network, such 
numbers are anticipated to further exaggerate.
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Figure 9: Concentration of PM2.5 across various regions in Pakistan [30].

Figure 10: Concentration of PM10 across various regions in Pakistan [30].

Likewise, the concentration of PM10 has also reached a critical level in Pakistan.
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Such critical quantities of environmental 
pollutants in the air in Pakistan have accounted 
for more than 310,000 deaths, while many times 

more people suffer from respiratory disorders 
[44].

The transport and energy sectors in Pakistan 
have become the leading contributor towards 
environmental deterioration and needs to be 
addressed with utmost priority. If the situation 

continues to exaggerate with the ongoing 
rate, then the environmental pollution has a 
great tendency to become the leading cause of 
mortality in the country.

POLLUTANT TYPE
DESCRIPTION AND ADVERSE EFFECTS

PM
Oxides of 
Nitrogen

Volatile Organic 
Compounds

Carbon 
monoxide

Sulphur 
Dioxide

PMs have a 
diameter of 
less than 10 µm 
and so have 
the tendency 
to penetrate 
the human 
respiratory 
system, specially 
lungs [29].

Such oxides 
weaken the 
immune system 
and so make the 
human body 
susceptible 
to various 
respiratory 
disorders [31].

Carbon Monoxide 
reduces the 
ability of the red 
blood cells to 
carry oxygen, 
thus leading to 
breathlessness 
and in extreme 
cases it can prove 
to be fatal [32].

Sulphur Dioxide 
reacts with 
moisture to form 
fine particles 
that poses grave 
threats to infants 
and other people 
suffering from 
asthma [32].

Such compounds 
are one the 
fundamental 
components of 
smog and cause 
irritation to eyes 
and respiratory 
system. Exposure 
to significantly 
large quantities 
of Oxides of 
Nitrogen can also 
cause choking 
[32].
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Pakistan has to endure a substantial socio-
economic cost for its transport sector. Such 
cost includes escalating bill for fuel imports, 
economic burden of carbon, Sulphur and Oxides 
of Nitrogen.

Hefty bill for the import of oil is one of the 

leading factors in escalating trade deficit of the 
country. Presently, Pakistan imports oil worth 
of USD 13.3 billion  [34]. If the transport sector 
continues to expand at the present rate then the 
bill for fuel imports is expected to rise up to USD 
30.7 billion, putting further pressure on foreign 
payments.

Figure11: Present and anticipated bill for fuel imports in Pakistan [34].
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In the next few years, each metric ton of 
pollutants released in quantities higher than a 
fixed threshold will result in taxes paid by the 
government to the international community. 
Since, the transport sector of Pakistan is the 
leading contributor towards release of such 
environmental pollutants so by introducing EVs 
in the country, such colossal amount in form of 
taxes can be saved.

Introduction of 0.5 million EVs in Pakistan by 
2025, has the tendency to limit Carbon Dioxide 
emissions by 1.47 billion kg /year. Each metric 
ton of CO2(1000 kg) will approximately cost USD 
15 [22]. Similarly, the price tag for the release of 
oxides of nitrogen NOx and SO2 is approximately 
USD 175 and USD 2.81 respectively [37]. If we 
bring half a million EVs on roads in Pakistan, 
then the total amount of carbon tax saved will 
be USD 22.1 million. Additionally, it will also 
prevent release of 1.96 million kg/year of NOX 
and 93 thousand kg/year of SO2 respectively.

Since, EVs utilize electric power rather than 
gasoline, so half a million EVs on roads by 
2025 will reduce the bill for oil imports by USD 
504 million and save up to 681 million litres of 
imported oil. Additionally, taking an average 
traversing distance to be 25,000 km per year, 
each FFV costs  PKR 127,000 more than an EV 
due to its fuel consumption. By just introducing 

half a million EVs, USD 470 million can be saved 
in terms of gasoline usage.

Introducing EVs in Pakistan will establish a 
whole new industry. Indigenous assembling 
or manufacturing of EVs has the potential to 
add hundreds of thousands of employment 
opportunities and so reduce the significantly 
high unemployment rates. The most substantial 
contribution of EVs will be reduction in tail pipe 
emissions from vehicular transport which will 
directly translate into improved air quality. An 
ambient air will in return translate into improved 
health of the people across Pakistan.

Unlike FFVs, which require an elaborate supply 
and demand mechanism for delivering gasoline 
at fuelling stations, EVs do not require any such 
elaborate network. Almost all regions in Pakistan 
are being supplied with adequate power from 
the national grid which will be sufficient to set 
up charging facilities for EVs.

EVs have huge tangible benefits which have 
been illustrated in this report. However, even 
more benefits of EVs are intangible such as 
impact on the health of the population and 
numerous resources saved due to better health.
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Initially, an EV costs more than an FFV due to its 
higher price tag. However, in the long run EV’s 
cost becomes comparable to its similar FFV. This 
is due to a number of factors such as minimal 
maintenance cost, less duties, cheap price of 
electricity and so on. According to our estimates, 
after both the cars have been driven for 200,000 
km, an EV costs less than its similar FFV. 
Additionally, in the next few years, the purchase 

price of EVs is expected to decline further which 
will make EVs even a more economically viable 
option in a lesser period of time.

Keeping in view the present sale price of an EV 
(Hyundai Ioniq) and its similar FFV (Toyota Altis), 
we have provided a comparison illustrating 
how an EV is an economically viable option as 
compared to a similar FFV.

EV vs. FFV Comparison7
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Chargers for EVs

Penetration of EVs in Pakistan
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In this simulator, the user can select a number 
of vehicles as per discretion. The user also has 
the leverage to choose in how much time 
does he wants to completely charge an EV. 
Additionally, the user can select the power 
in KW for the charger with which an EV has to 
be charged. Corresponding to the number of 
hours in which the user wishes to charge the 
vehicle, the time of the day can be selected in 
which the charging is to take place. Transmission 

and EV charging losses can also be set as per 
discretion of the user. Once all these parameters 
have been selected by the user, the simulator 
then calculates the load of charging respective 
number of EVs. The effect of the additional load 
due to EVs is then compared by the total national 
load. The simulator distinguishes the load with 
and without EVs. The layout of the simulator is 
as follows:

As a part of this report, we have designed three simulators which calculate the load due to addition 
of a number of EVs, the effect of the EV load on the power grid and the comparison of running cost 
of EV vs. FFV over a span of several years. These simulators are available at the companion website of 
this report at the following URL: http://web.lums.edu.pk/~eig

Figure 12: EV load on the Grid Simulator

Results from the Simulators08

Simulator 1: EV Load on the Grid
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This simulator calculates the 
cost per km of EV and its 
equivalent FFV. Once the desired 
inputs, specially the number of 
kilometres driven have been 
selected, the simulator calculates 
the price of both types of 
vehicles.

Simulator 2: 
EV vs. FFV Cost 
Comparison

Simulator 3: 
Fuel Saved by EVs

This simulator calculates the 
effect on the national load due 
to addition of a variable number 
of cars, busses, bikes and trucks 
that solely run on electric power. 
Once the user has selected 
the parameters, the simulator 
calculates and graphically 
illustrates the load due to each 
type of transport. The simulator 
also represents fuel saved due 
to utilization of electricity by 
addition of desired number of 
EVs. 

Figure 13: EV vs. FFV Cost Comparison Simulator.

Figure 14:  Fuel Saved by EVs Simulator
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While the running cost of EVs is one third of FFVs, the capital cost is quite high. 
Therefore, we propose that the duty and taxes on EVs should be reduced to a 
total of 5 percent. The price of EVs is expected to decline the next few years 
and become comparable to FFVs. As the price for EVs decline, the current tax 
abatement at a total price of 5 percent, can be decreased. It implies a gradual 
increase in tax on EVs as price for EVs decline. In such an approach all the 
respective government agencies and ministries need to be on the same page 
to formulate a coherent strategy that can incentivize the introduction of EVs 
in the transportation grid of Pakistan. Initially, the government can give tax 
relaxation to CBUs, which are the cars imported into Pakistan, since, it will 
not be possible to commence indigenous development of EVs in a very short 
period of time. However, by 2020-21 this exemption should only be offered to 
CKDs units, which will be assembled indigenously so as to encourage the local 
automakers to manufacture EVs in Pakistan. As explained in the report, the 
savings from energy efficiency of EVs can repay these taxes in other forms such 
as fuel savings and reduction in oil import bill, not to mention the environmental 
savings that results from lesser emissions. Additionally, provinces should also 
be encouraged to reduce registration fees and token taxes on EVs.

We propose that the tax relaxation should also be offered to PHEVs since they 
offer a mix of both EVs and the FFVs. At the beginning of introduction of EVs in 
Pakistan, an elaborate charging framework will not be present which will limit 
the driving range of EVs and so discourage people from achieving a transition 
from FFVs to EVs. Hence, by utilizing PHEVs this problem can be solved. When 
the commuter believes that the battery of an EV requires charging, but when 
there is no immediate charging facility nearby, then in such a situation, the car 
has the ability to run on gasoline. In such a manner the ‘range anxiety’ problem 
can be overcome.

With the excess of electricity in the next few years, the government can easily 
set a target to reach half a million BEVs/PHEVs by 2025. As mentioned before, 
this requires less than 1000 MW of energy generation. The proposed half a 
million EVs will require 4.8 TWh of energy annually, whereas the total energy 
demand in the country is 107 TWh presently. Hence, half a million EVs will only 
add a minimal burden on the load. Such additional load will be completely 
manageable keeping in view the power producing capacity of the system 
which is significantly more than the present and forecasted load.

Policy Recommendations9
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To better manage EV charging, smart metering of EV charging stations is necessary. 
Electric vehicle chargers come in three levels. Level 1 charging is a slow, home 
based, charging that needs almost the energy of one air-conditioner and takes 
8-10 hours to completely charge the battery of BEVs and half as much time to 
charge PHEVs. At Level 1, charging stations we propose smart metering to better 
monitor and control the usage of electricity. This will ensure accurate billing and will 
also reduce non-technical losses. Level 2 are faster charging stations that require 
increasingly higher quantities of electricity with lesser charging time respectively. 
Such charging stations can be set up at work places or at other similar places. Level 
3 charging stations (DC fast charging stations) are commercial charging stations 
that provide the fastest charging but require highest quantities of electricity.

To encourage charging infrastructure, the government may form public-private 
partnerships to encourage entrepreneurship in this area. Contrary to oil the 
charging infrastructure, such an approach requires opportunistic charging strategy. 
This means that, other than dedicated charging stations, the charging stations can 
also be installed at offices, homes, restaurants, and shopping malls etc. In the early 
phase of introduction of EVs in the country, the companies developing charging 
infrastructure may not have a substantial number of customers due to a small 
number of EVs. Hence, to incentivize charging infrastructure, the government can 
offer incentives in the form of tax exemption to the company developing charging 
infrastructure. This tax exemption can be removed once a sufficient number of EVs 
have been incorporated into the transportation network in Pakistan.   

The charging infrastructure may need to be in place at major cities and on major 
roads across the country. In start, the charging infrastructure could be prioritized 
for Motorways M-1, M-2 and M-9 followed by M-3, M-4, M-5 and Highway N-5. 
Availability of charging infrastructure along major motorways and highways can 
ameliorate the range anxiety problem associated with EVs.

To maximize the benefits of EVs in Pakistan, a R&D facility is required.  This facility 
should pursue activities for indigenous development of technologies for EVs and 
its ancillary services. Beyond R&D, such facility can trigger entrepreneurial activities 
that have a huge potential for increasing exports.
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The most fundamental aspect in producing a 
conducive environment for incorporation of EVs 
will be an efficient planning and coordination 
among various governmental departments and 
ministries. The aim will be to introduce those 
policies that incentivize commuters to transition 
from FFVs to EVs. Therefore, there needs to be 
a strong agreement between all the respective 
governmental entities so that the policies of one 
entity are not in conflict with those set by the 
other. The key ministries and departments with 
their proposed role in introducing EVs are as 
follows:

Planning Commission
The Planning Commission is the main planning 
body at the Federal level. It is direly needed that 
EV targets become a part of the five years’ plan. 
Planning Commission should prioritize projects 
that help the country reach its EV penetration 
targets.

Federal Board of Revenue and the 
Ministry of Finance
FBR and the Ministry of Finance need to work in 
conjunction to implement a planned reduction 
on taxes and duties for EVs. There is also a 
need for a policy that incentivizes EVs through 
limiting registration cost, import duties and 
yearly token tax. Some of the incentives falls 
under the purview of provincial ministries of 
revenue. Therefore, the polices of provincial 
ministries should also follow the overall EV 

policy framework.

Ministry of Energy (Power Division)
Globally, the electrification of energy is on the 
rise. EVs are no exception where the energy is 
transformed from primary sources of oil and 
gas to a secondary source of electricity. This 
electrification gives an opportunity to set targets 
for addition of further renewable energy into 
the energy grid of the country. This will ensure 
reduction in emissions for each mile travelled on 
EVs.

The Ministry of Energy along with other entities 
of the government must also start working 
towards R&D center for EV Transportation. This 
center should work towards encouraging local 
R&D and manufacturing of EVs. Unlike FFVs, the 
technology of EVs is very simple and it should be 
much easier to manufacture them locally when 
compared to FFVs.

Ministry of Commerce, Trade and 
Industry
There is need for short, medium and long 
term policies for CBUs, SKDs, CKDs and local 
manufacturers with eventual aim for indigenous 
manufacturing of EVs. The respective ministry 
also needs to specify EV types, models and 
other options that will be introduced. Various 
incentives for developing infrastructure for 
charging and battery replacement also need to 
be planned out.

Suggested Role of Federal/ 
Provincial Ministries and 
Governmental Agencies in 
Developing EV Policies.

10
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Ministry of Climate Change
Ministry of Climate Change needs to incorporate 
EVs into the climate policy of the country. The 
concerned ministry also needs to identify the 
most optimal way to introduce EVs, while at 
the same time maximize their environmental 
advantage.

Ministry of Communications
The respective ministry needs to identify optimal 
charging locations on motorways and highways 
to efficiently address the range-anxiety problem. 
The concerned ministry should also implement 
plans identifying future charging locations 
across the country.

Metropolitan Corporations/
Development Authorities.
Metropolitan Corporations and Development 
Authorities of all major cities in Pakistan need 
to formulate a conducive policy for facilitating 
public and private charging infrastructure along 
with reduction in taxes and other charges on 
such facilities.

National Transmission and Dispatch 
Company (NTDC)
NTDC is the responsible body for making energy 
forecast and subsequent generation planning 
for the country. NTDC should include the EV 
targets in its generation and plan to see if 
newer generation resources are needed down 
the line. Moreover, NTDC is also responsible for 
specifying standards for smart metering. Smart 
metering standards for all levels of charging 
infrastructure must be created so that DISCOs 
meter the charging stations according to 
nationally specified standards.

Distribution Companies (DISCOs) 
and K-Electric
Distribution Companies (DISCOs) and K-Electric
need to manage load forecasting for EVs and 

demand side management for EVs and using 
EVs. There is also a need for providing load for 
level 2 and 3 charging stations under their 
jurisdiction. Smart metering for EVs, especially 
for Level 2 and Level 3 charging stations, must 
be provided so as to minimize non-technical 
losses in EV charging.

NEPRA
There is a need for formulating a policy to 
enact EV tariffs and to ensure compliance with 
EV standards and specifications. The foremost 
of which are safety standards for EVs. Another 
role that NEPRA must take on is specifying 
the standards and specifications of charging 
stations. EVs and charging station standards will 
make sure that quality products are available in 
the country.

Banking Sector
The State Bank of Pakistan (SBP) has launched 
Green Banking Guidelines (GBG) to support 
sustainable and green development in Pakistan. 
The GBG aims to mitigate environmental risks 
and instructs banks under its jurisdiction to 
stringently follow the guidelines. However, GBG 
does not addresses EVs [33]. We propose that SBP 
should plan a policy that should provide financial 
support for potential EV purchasers. The policy 
can include reducing rate of interest on loans 
intended to purchase EVs. An important aspect 
for such loans will be to provide relaxation on 
the amount of installments and also increasing 
the time limit to repay the amount.
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Conclusion and 
Future Work

11

Our goal is that this EV recommendation report kick 
starts the efforts towards EVs in Pakistan. In this report, 
our focus was on electric cars. But there are other road 
transportation types in Pakistan as well, including 
two and three wheelers, buses and trucks. All these 
types of vehicles require different strategy due to 
the nature of their usage. Two and three wheelers 
are typically used within a city and could be charged 
from ordinary wall socket. On the other hand, buses 
and trucks typically cover longer distances so their 
introduction requires a completely different strategy. 
Our next report, which will be an addendum to this 
report, will focus on these types of transportation.

One of our projects is also looking at electrifying the 
road transportation in the Northern Areas of Pakistan. 
Because of CPEC and increasing transportation, the 
glaciers in the Himalayas and Karakorum region 
are under severe threat. An all-electric fleet of road 
transportation will help reduce the environmental 
impact on these glaciers. Hydropower is abundantly 
available in the Northern region throughout the year 
and this energy could readily be used in charging 
EVs. This not only eliminates the road transportation 
emissions but also will improve the volume of road 
transportation.
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