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To meet these objectives, the Paris Agreement requires Parties to formulate and com-
municate their Nationally Determined Contributions (NDCs), outlining domestic 
actions to reduce emissions. Notably, over 50% of the submitted NDCs reference the 
use of carbon markets as a strategy to achieve their GHG reduction targets. Carbon 
markets, therefore, emerge as a critical tool for facilitating cost-effective and scalable 
emissions reductions, particularly in hard-to-abate sectors such as transport. There is a 
growing global interest among countries in leveraging carbon markets to finance 
low-carbon development initiatives. Carbon market mechanisms provide a framework 
for participating entities to trade units representing GHG emission reductions and 
removals. The landscape of carbon market opportunities is diverse, offering both coun-
tries and the private sector various pathways to engage in emission reduction efforts. 
These carbon market instruments, mechanisms, and schemes can be implemented at 
both international and domestic levels, either across multiple countries or within a 
single country. The trade within carbon markets is primarily driven by the demand for 
unitized mitigation outcomes. Market participants, or buyers, engage in these markets 
for both voluntary and compliance purposes. Voluntary participation allows entities to 
fulfill self-imposed climate commitments, while compliance-driven participation is 
aimed at meeting regulatory requirements. These requirements may stem from domes-
tic emissions trading systems, NDCs under the Paris Agreement's Article 6, or interna-
tional schemes such as the Carbon Offsetting and Reduction Scheme for International 
Aviation (CORSIA) (Figure 1).
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The Peshawar Sustainable BRT Corridor Project in Pakistan is a critical initiative aimed at moderniz-
ing urban transport infrastructure to reduce congestion, lower greenhouse gas (GHG) emissions, and 
provide efficient and sustainable mobility options for the growing urban population. In 2017, the 
Asian Development Bank's (ADB) Board of Directors  approved a $335 million loan to help the Gov-
ernment of Pakistan and the provincial Government of Khyber Pakhtunkhwa develop a sustainable 
urban transport system in Peshawar through the creation of the city’s first integrated BRT corridor. 
Agence Française de Développement (AFD) and the European Investment Bank also provided 
support to the project through $75 million each in cofinancing. ADB will administer the loan from 
AFD.
The Peshawar BRT system is recognized as a "third-generation" BRT model, characterized by its inno-
vative design that integrates on-corridor and off-corridor operations. The shift to a modern BRT 
system is projected to reduce CO2 emissions by approximately 31,000 tons per year. This reduction 
is achieved through improved fuel efficiency of the new bus fleet, lower per capita fuel consumption 
due to increased ridership, and reduced congestion.

The Punjab Green Development Program (PGDP), backed by a $200 million loan from the World 
Bank, is designed to enhance environmental sustainability in Punjab, Pakistan. The transport sector 
component focuses on reducing emissions, improving air quality, and promoting sustainable mobility 
through innovative and regulatory interventions.
Key transport-related outputs and initiatives under the PGDP include:

Introduction of Eco-Friendly Bus Service in Lahore: The program will launch a new bus 
service comprising at least 100 eco-friendly buses operating on compressed natural gas (CNG), 
CNG hybrid (electric), and battery-electric technologies. This initiative aims to provide a cleaner 
public transport option, reducing vehicular emissions and contributing to better urban air quality.

Pilot Program for E-Vehicles: The PGDP will initiate a pilot program to test the feasibility of 
battery-electric buses and battery-electric rickshaws in urban areas. The goal is to evaluate the 
operational benefits and environmental impact of transitioning to electric mobility solutions.

1.

2.

4.2.2. Peshawar Sustainable Bus Rapid Transit Corridor Project

4.2.3. Punjab Green Development Program
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The "Cycling as an Alternative Transport" initiative in Islamabad reflects a strategic 
effort to promote non-motorized transport options within the federal capital. As part of 
this project, over 146 kilometers of dedicated cycling lanes are being developed, with a 
completion target set for February 2025. This initiative aims to enhance urban mobility, 
reduce traffic congestion, and promote healthier lifestyles while contributing to the 
reduction of greenhouse gas emissions. The development of cycling infrastructure is a 
key component of broader sustainable urban transport strategies, aligning with global 
best practices to foster resilient and low-carbon cities.

4.2.5. Non-motorized Transport
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Mitigation Measures

Emission reduction 
per kilometer driven

Transition from 
high-carbon to 
low-carbon fuels (e.g., 
biofuels, electricity).

Deployment of 
advanced vehicle 
technologies (e.g., 
hybrids, hydrogen fuel 
cells, electric vehicles).

Enhance vehicle occupation 
rates through improved 
dispatch systems or by 
increasing the attractiveness 
of transport modes.

Implement advanced 
traffic management 
strategies, including 
congestion information 
systems and optimized 
parking solutions.

Adoption of best prac-
tices in vehicle opera-
tion (e.g., enhanced 
maintenance protocols, 
eco-driving techniques).

Behavioral shifts, such as 
opting for more ener-
gy-efficient vehicles.

Infrastructure enhance-
ments to mitigate 
congestion (e.g., 
construction of flyovers, 
intelligent traffic signal 
systems).

Improved vehicle 
dispatch techniques to 
optimize routes and 
reduce unnecessary 
travel.

Enforce restrictions on 
vehicle usage to manage 
demand.

Infrastructure investments 
aimed at reducing travel 
distances (e.g., construction 
of shorter road connec-
tions, tunnels, bridges, etc.).

Implement road pricing 
strategies, such as toll 
roads.

Promote increased ridership 
on public transportation 
systems.

Utilize Transit-Oriented 
Development or Tran-
sit-Enhanced Development 
(TED) measures: integrat-
ing urban development 
with public transport 
through the creation of 
dense, mixed-use, pedes-
trian-friendly urban nodes 
centered around transit 
stations.

Encourage behavioral 
changes to reduce 
travel demand.

Shift to low-emission vehicles 
for passengers and freight; 
transition from cars to public 
transit or from motorized 
vehicles to Non-Motorized 
Transport (NMT); shift freight 
from road to rail or ship, using 
larger units with similar 
occupation rates.

Emission reduction 
per unit transported 
(pkm or tkm)

Emission reduction 
through reducing 
distance driven or the 
number of trips

Table 3: Transport Sector Mitigation Measure
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Decarbonization of Pakistan’s Transport Sector: Technologies, Policy Options and Carbon Market Opportunities

Following table 4 delineates a structured framework for advancing transport sector mitigation 
through targeted measures, instruments, and institutions, while also identifying critical barriers to 
implementation. Key measures include transitioning to low-carbon fuels, enhancing vehicle 
efficiency through ecological driving practices, adopting new vehicle technologies, improving urban 
public transit systems, and advancing urban planning initiatives. Instruments such as bio-fuel man-
dates, tax incentives, and voluntary agreements are pivotal in operationalizing these measures. 
Federal and provincial governments, alongside private sector stakeholders, are central to driving 
these initiatives. However, the sector faces substantial barriers, including technological develop-
ment challenges, high implementation costs, resistance to change, and political obstacles, which 
require strategic management and policy coordination to overcome, particularly in the context of 
Pakistan where institutional capacity and infrastructure may be limited.

Fuel switch from 
high to low carbon 
fuels (bio-fuels, 
natural gas, electric-
ity).

Introducing best 
practices: improved 
maintenance, 
ecological driving.

- Voluntary Agree-
ments between 
governments and 
private fleet compa-
nies.
- Driver education and 
awareness.

- Federal and 
Provincial Govern-
ments
- Transport compa-
nies
- Private drivers

-Resistance to change

- Bio-fuel blending 
mandates.
- Incentives on fuel 
prices.

- Federal and 
Provincial Govern-
ments
- Fuel distributing 
companies

- Fuel availability
- Infrastructure adap-
tations
- Technological adjust-
ments

New vehicle tech-
nologies (such as 
hybrids, hydrogen 
in fuel cell vehicles, 
electric vehicles).

-Tax policies and 
incentives

- Federal and 
Provincial Govern-
ments
- Fuel distributing 
companies
- Technology 
suppliers

- Technological devel-
opment
- Implementation costs
- Relative fuel prices

Improved urban 
planning

Improving urban 
public transit

- Implementation of 
Mass Transport 
Systems (BRT/LTR, 
Metros, Tram)
- Reorganization of 
public transporta-
tion

- Federal and 
Provincial Govern-
ments
- Transport compa-
nies

- Investment costs for 
infrastructure and
rolling stock
- Resistance from exist-
ing transport sector
- Technological imple-
mentation challenges
- Political resistance
- Risk of incomplete 
implementation

Implementation of 
TOD

- Federal and 
Provincial govern-
ment
- Local government

- Resistance to imple-
mentation by public 
and community institu-
tions
- Lack of know-how 
and experience
- Political resistance
- Risk of incomplete 
implementation
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Decarbonization of Pakistan’s Transport Sector: Technologies, Policy Options and Carbon Market Opportunities

Reducing emissions in Pakistan's transport sector involves a combination of strategies, each with 
its associated costs and benefits. A careful economic assessment is essential to identify the most 
cost-effective measures, optimize resource allocation, and align emission reduction efforts with 
broader economic and social objectives (Table 5).
 
Implementing bio-fuel blending mandates in Pakistan could provide direct emission reduction 
benefits. However, such mandates often lead to higher compliance costs due to the uniform 
application of requirements across diverse stakeholders and the need for technological adjust-
ments in vehicles and fueling infrastructure. In Pakistan's context, where the technological land-
scape and fuel supply chains are still evolving, these costs could be disproportionately high, 
making it essential to evaluate the trade-offs carefully. Adjusting fuel prices to incentivize lower 
emissions can be a powerful tool to influence consumer behavior in Pakistan. However, these 
incentives must be carefully calibrated to avoid economic inefficiencies. For instance, while 
higher fuel taxes could reduce fuel consumption and emissions, they might also place a dispro-
portionate burden on lower-income populations, highlighting the need for a balanced approach 
that considers social equity. Strategically designed tax policies and incentives could offer flexible 
pathways to lower emissions in Pakistan. For example, tax breaks for hybrid or electric vehicles 
could encourage their adoption. However, such policies may entail significant administrative 
costs, especially considering the varied institutional capacity across different regions in Pakistan. 
Investments in Mass Transport Systems and Transit-Oriented Development hold significant 
potential for long-term emission reductions in Pakistan. These high-cost interventions promise 
substantial benefits, including reduced congestion, lower emissions, and enhanced urban mobili-
ty. The Peshawar Sustainable BRT Corridor Project, with an estimated total cost of USD 587 
million and a per-kilometer cost of USD 69.01 million in PPP terms, represents a significant finan-
cial commitment to mitigating both technological and environmental costs in Pakistan's rapidly 
urbanizing context. Beyond the high costs associated with integrating advanced technologies 
such as electric and hybrid buses, a substantial portion of the expenditure is allocated to land 
acquisition and infrastructure development. These costs are particularly pronounced in densely 
populated urban areas like Peshawar, where acquiring land for dedicated BRT lanes and 
constructing associated facilities requires extensive financial resources. The project involves 
compensating affected property owners and relocating displaced communities, which are neces-
sary steps to align with Asian Development Bank (ADB) guidelines on social safeguards, yet add 
significantly to the overall project cost.
 
The high cost of electricity is a significant barrier to the establishment and profitability of EV 
charging stations in Pakistan, severely impacting the overall adoption of electric vehicles. 
Charging stations are currently forced to buy electricity at rates higher than what they can sell it 
for, with urban stations purchasing electricity between Rs90 and Rs105 per unit and selling it at 
Rs75 to Rs100 per unit, and motorway stations facing even greater losses. This pricing disparity 
is driven by the inefficiencies in the power sector and regulatory constraints set by NEPRA, which 
have not adequately accounted for the actual costs incurred by charging stations. As a result, 
these high costs deter investment in EV infrastructure, discourage potential investors, and under-
mine efforts to transition towards a sustainable, electric vehicle market.
 

..

..

..

..



!

! &)!

!"#$%&'()*$+)'(,'-,.$/)0+$(10,2%$(03'%+,4"#+'%5,2"#6('7'8)"09,.'7)#:,;3+)'(0,$(<,=$%&'(,>$%/"+,;33'%+?()+)",

&'.)/+*$06!9$%(.+/'9!/)22,0$*$'%M!5#$/#!+&'!0'/'%%+&B!%*'(%!*)!+.$60!5$*#!:%$+0!T'A'.8
)(2'0*!J+04!=:TJ?!6,$9'.$0'%!)0!%)/$+.!%+1'6,+&9%M!B'*!+99!%$60$1$/+0*.B!*)!*#'!)A'&+..!
(&)^'/*!/)%*&%@!
!
"#'!#$6#!/)%*!)1!'.'/*&$/$*B!$%!+!%$60$1$/+0*!-+&&$'&!*)!*#'!'%*+-.$%#2'0*!+09!(&)1$*+-$.$*B!
)1!I[!/#+&6$06!%*+*$)0%!$0!3+4$%*+0M!%'A'&'.B!$2(+/*$06!*#'!)A'&+..!+9)(*$)0!)1!'.'/*&$/!
A'#$/.'%@!<#+&6$06!%*+*$)0%!+&'!/,&&'0*.B!1)&/'9!*)!-,B!'.'/*&$/$*B!+*!&+*'%!#$6#'&!*#+0!
5#+*!*#'B!/+0!%'..!$*!1)&M!5$*#!,&-+0!%*+*$)0%!(,&/#+%$06!'.'/*&$/$*B!-'*5''0!>%lD!+09!
>%fDg!('&!,0$*!+09!%'..$06!$*!+*!>%dg!*)!>%fDD!('&!,0$*M!+09!2)*)&5+B!%*+*$)0%!1+/$06!
'A'0!6&'+*'&!.)%%'%&&@!"#$%!(&$/$06!9$%(+&$*B!$%!9&$A'0!-B!*#'!$0'11$/$'0/$'%!$0!*#'!()5'&!
%'/*)&!+09!&'6,.+*)&B!/)0%*&+$0*%!%'*!-B!QI3>:M!5#$/#!#+A'!0)*!+9'Y,+*'.B!+//),0*'9!
1)&!*#'!+/*,+.!/)%*%!$0/,&&'9!-B!/#+&6$06!%*+*$)0%@!:%!+!&'%,.*M!*#'%'!#$6#!/)%*%!9'*'&!
$0A'%*2'0*!$0!I[!$01&+%*&,/*,&'M!9$%/),&+6'!()*'0*$+.!$0A'%*)&%M!+09!,09'&2$0'!'11)&*%!
*)!*&+0%$*$)0!*)5+&9%!+!%,%*+$0+-.'M!'.'/*&$/!A'#$/.'!2+&4'*@!
!
!

=,6-&'D)':+09%$;&+90'43%'";2-&;&+9,9"3+'

T47(L!2B4(% B49TL542B4(PR%B==B8(T9BE
4B77%

857(EB==B8(T9B4B77%

U#:EI>?<%O<?"K#"H%
C;"K;$?D+

V+;%)'')$0+>&:&>'+'&(+7).&*(>RG+
(B$H6B+'H/I&*(+($+&a*&D()$0'"++
V+#&D&07'+$0+7&8&..->'+-07+*$%D>)V
-0*&"++
V+=.&8&.-/>&+AB&0+$(B&.+/-..)&.'+
D.&:&0(+*$0'H%&.'+8.$%+.&'D$07V
)06+($+D.)*&+')60->'"+

V+#&D&07'+$0+7&')60^+H0)V
8$.%+-DD>)*-()$0+$8(&0+>&-7'+
($+B)6B&.+$:&.->>+*$%D>)-0*&+
*$'('"+

T"G?"$#N?D%:"%I>?<%
AF#G?D+

V+#&D&07'+$0+D.$6.-%+7&')60^+6&0V
&.->>R+>&''+*&.(-)0+(B-0+.&6H>-()$0'+
$.+'(-07-.7'"+

V+#&D&07'+$0+(B&+>&:&>+-07+
7&')60+$8+(B&+D.$6.-%^+*-0+
*.&-(&+%-.2&(+7)'($.()$0'"+

9:<>"$;F@%PHF??E
C?"$DV%O?$W??"%H:NE
?F"C?"$D%;"K%AF#N;$?%
I<??$%G:CA;"#?D+

V+;88&*():&0&''+7&D&07'+$0+D.$V
6.-%+7&')60G+)0*>H7)06+*>&-.+(-.V
6&('G+-+/-'&>)0&+'*&0-.)$G+-07+(B).7V
D-.(R+)0:$>:&%&0(+)0+7&')60+-07+
%$0)($.)06"+

V+#&D&07'+$0+(B&+8>&a)/)>)(R+
-07+&a(&0(+$8+6$:&.0%&0(+
)0*&0():&'G+.&A-.7'G+-07+
D&0->()&'"+

XF#N?F%?K>G;$#:"%;"K%
;W;F?"?DD+

V+#&D&07'+$0+B$A+&88&*():&>R+*$0V
'H%&.'+H'&+(B&+)08$.%-()$0+D.$V
:)7&7^+%$'(+&88&*():&+AB&0+*$%V
/)0&7+A)(B+$(B&.+D$>)*R+%&-'H.&'"+

V+=$(&0()->>R+>$AV*$'(G+/H(+
&88&*():&0&''+7&D&07'+$0+
D.$6.-%+7&')60"+

!
&%!"##$%&''>>>,0/I,@?A'%-#.%'/.*0(1#'*-1.%'1-):./7/@+(H.)#%'Kd5d\76657.*0,$/*!
&&!"##$%&''>>>,I?.+@?/.?,+@H').>%'K65eeG5\!
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Table 5: Instruments for implementation

Bio-fuel blending
mandates

Incentives on fuel prices

Voluntary Agreements: 
between governments and 
private fleet companies

Driver education and 
awareness

Tax policies and incentives

Implementation of Mass 
Transport Systems (e.g., 
BRT, LTR, Metros, Tram)

Implementation of 
E-mobility Infrastructure

- Emission levels set directly, 
though subject to exceptions.
- Depends on deferrals and 
compliance.
- Preferable when other 
barriers prevent consumers
from responding to price
 signals.
-Depends on program 
design; generally less certain 
than regulations or standards

-Effectiveness depends on 
program design, including 
clear targets, a baseline 
scenario, and third-party 
involvement in design and 
monitoring.
-Depends on how effectively 
consumers use the informa-
tion provided; most effective 
when combined with other 
policy measures.

-Effectiveness depends on 
the ability to set tax levels 
that induce behavioral 
change; cannot guarantee 
specific emission reduction 
levels.

-Potential for significant 
environmental benefits in 
the short, medium, and long 
term.

-High implementation costs.

-Significant environmental 
benefits achievable in the 
short medium, and 
long-term

-High implementation costs.

-More effective with broad 
application; higher adminis-
trative costs where institu-
tional frameworks are weak.

-Potentially low-cost, but 
effectiveness depends on 
program design.

-Depends on the level and 
design of the program; can 
create market distortions.

-Depends on the flexibility 
and extent of government 
incentives, rewards, and 
penalties.

-Depends on design; 
uniform application often 
leads to higher overall 
compliance costs.
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Methodology Standard Applicable Area Registered Projects

ACM0016: Mass 
Rapid Transit Projects

CDM

CDM

CDM
Urban rail systems 
such as metro, LRT, 
tram, sub-urban rail

Various metros and LRTs, 
e.g., Delhi metro, Mexico 
City metro, Tunis LRT, or 
in the VCS Buenos Aires 
metro, Seoul metro

One project registered in 
India, which however 
never generated carbon 
credits; one VCS project 
under development in 
the USA and one under 
validation in India

Korail’s KTX Honam 
high-speed rail, regis-
tered in the Korean 
domestic offset system
 

Modal shift cargo

High-speed rail

AM0090: Modal shift 
in transportation of 
cargo from road 
transportation to 
water or rail transpor-
tation

AM0101: High-speed 
passenger rail system

National carbon markets operate under their own specific regulations, often allowing significant 
flexibility in the methodologies they employ. For instance, several rail projects have been regis-
tered in the Swiss domestic carbon market by leveraging the shift of freight transport from road 
to rail. These projects partially align with CDM methodologies but also incorporate unique 
elements specific to local needs. However, the number of registered methodologies and proj-
ects in the rail sector, particularly outside of urban settings, remains quite limited. For various 
activities, such as the deployment of battery-electric trains, there is a need for the development 
of new methodologies or the adaptation of existing ones. Despite these challenges, carbon 
credits have the potential to play a crucial role in enhancing the financial viability of rail projects, 
particularly if these projects are integrated into the ITMO market.

Table 10: Carbon Credit Methodologies Applicable for Rail
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Table: Estimates of Yearly Income and Savings from EVs with Five Year Penetration 

Category

Fuel Savings (PKR) 44,812 M 83,567 M 3,452 M 4,136M 135.9 B

Cars 2/3 
Wheelers

Buses Trucks Total

Idle Vehicle Fuel Savings 10,758 M 16,732 M 1,535 M 1,450 M 30.4 B

Socio-Economic Cost of Emissions 3,096 M 8,960 M 235 M 281 M 12.5 B

Charging Revenue (@ Rs. 25/kWh) 8,754 M 7,293 M 1,875 M 1,875 M 19.7 B

Maintenance Cost (Lube, etc.)

Total (PKR)

Total (USD)

3,000 M 7,222 M 280 M 280 M 10.7 B

209.6 B

1.55 B
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