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Abstract: Green finance plays a key role in closing the funding gap for sustainable development and environmental
initiatives. In Pakistan, the transport sector contributes over 43% of emissions, causing significant air pollution
and public health risks in urban areas. While projects like Karachi’s Green Bus Rapid Transit (BRT) aim to
address these issues, the implementation of green financing remains limited due to weak financial incentives,
institutional gaps, and low stakeholder engagement. Despite the National EV Policy’s target of 30% electric
vehicle penetration by 2030, adoption remains below 1%. This study investigates how green financing can
enable sustainable transportation in Pakistan by identifying regulatory, financial, and institutional challenges and
opportunities. It analyzes mechanisms such as green bonds, public—private partnerships, and climate funds to
assess their potential in addressing barriers to low-carbon mobility. Key challenges identified include the lack of
a structured green finance framework, restricted access to international climate finance, and misaligned policies.
The research employs thematic analysis, policy matrix evaluations, and meta-analysis to assess financial viability
and policy effectiveness. Drawing on stakeholder interviews and a review of national strategies and global best
practices, findings emphasize the urgent need for a national green finance strategy, improved climate finance
access, and coordinated policy action. Advancing sustainable transport — through EV scale-up, BRT expansion,
and clean mobility — demands collaboration across government bodies, financial institutions, and the private
sector to build a supportive financial ecosystem, reduce urban air pollution, and align with Pakistan’s climate
goals.

Keywords: Green financing; Sustainable transportation; Electric vehicles; Climate finance; Public—private
partnerships

1. Introduction projects.! The mobilization of public and private

capital for financing projects that result in positive
Green finance plays a crucial role in bridging the  environmental outcomes as well as financial returns is
financing gap for sustainable development and  considered green finance.? Efforts toward developing
facilitating the implementation of environmental  green finance initiatives are ongoing, with governments,

Volume 22 Issue 4 (2025) 11 doi: 10.36922/AJWEP025160121


https://dx.doi.org/10.36922/AJWEP025160121
https://dx.doi.org/10.36922/AJWEP025160121
https://orcid.org/0000-0001-5935-4637
https://orcid.org/0009-0006-5946-8881
https://orcid.org/0000-0001-8278-3747
https://orcid.org/0009-0004-7602-0320

Shah, et al.

international organizations, and financial institutions
advancing sustainable investment recommendations.’ In
Pakistan, the transport sector poses considerable health
and economic challenges. Green Bus Rapid Transit
(BRT) Karachi project (FP085, 2018) addresses these
issues, as traffic congestion in Karachi costs the economy
approximately 2.3 billion USD annually and results in
1.5 billion man-hours.* The transport sector accounts
for over 43% of emissions, contributing substantially
to Pakistan’s total air pollution and deteriorating air
quality and public health.’ Research indicates that daily
vehicle-related air pollution in major cities costs around
1 million USD in health-related expenses and lost
productivity, resources that could otherwise be invested
in developing a greener, healthier future.® Despite
increasing awareness, challenges in implementing
green financing mechanisms persist. Researchers have
investigated Pakistan’s broader green finance policy
and regulatory landscape. For example, Kumar et al.’
compared the existing policy framework and identified
key gaps. Recommendations for strengthening green
finance include developing a comprehensive green
finance taxonomy, enhancing green financial literacy,
and providing clearly defined guidelines for green
bond issuance. Moreover, scholars have emphasized
the need for capacity within financial institutions and
regulatory bodies to support green finance policy
implementation and promote sustainability in financial
practices.®

Pakistan’s transportation sector is a major contributor
to environmental pollution, poor air quality, and
greenhouse gas emissions. According to the Pakistan
Economic Survey 2022 — 2023, the sector is responsible
for more than 43% of the country’s total air pollution.
Cities such as Lahore and Karachi consistently rank
among the most polluted in the world. A 2020 World
Bank report estimates that Pakistan’s gross domestic
product suffers due to lost productivity."? Although
there is growing urgency to adopt sustainable transport
solutions (such as electric vehicles [EVs], low-
emission public transport systems, and renewable
energy-powered infrastructure),'® their implementation
remains inadequate. One of the key obstacles is the
limited availability of green financing to support
such initiatives. While global green finance flows
reached 1.1 trillion USD in 2022, according to a 2023
publication by the Climate Policy Initiative, Pakistan’s
green financing mechanisms remain underdeveloped
and poorly integrated into the transportation sector.'
Although there are financial supports such as subsidies,
loans, and tax incentives for sustainable transport, these

either do not meet the requirements for low-carbon
infrastructure and vehicle adoption or are inaccessible
to most users.'? For example, Pakistan introduced its
National EV Policy in 2020, aiming to achieve 30% EV
penetration by 2030. However, the lack of dedicated
green financing has hindered progress. As of 2023,
<1% of registered vehicles in Pakistan are electric,
according to the Ministry of Climate Change. With
over 32 million registered vehicles nationwide, this
percentage equates to fewer than 300,000 EVs. Despite
the EV policy’s ambitious targets, adoption remains
extremely limited, indicating the gap in financing and
infrastructure support.!* This financing gap is further
exacerbated by regulatory barriers, low stakeholder
awareness, and limited participation from financial
institutions and private investors.'* These challenges
undermine the development and adoption of sustainable
transport solutions.”” This research aims to explore
how green financing can facilitate the sustainability
of transportation in Pakistan. It addresses financial,
regulatory, and institutional barriers that constrain
the extensive use of green finance mechanisms and
examines the possibility of using innovative financial
instruments, including green bonds, climate funds,
and public—private partnerships (PPPs), to facilitate
the transition toward low-carbon transport systems.!®
Ultimately, this study seeks to assess the effects of
green finance on sustainable transportation in Pakistan
while identifying both the challenges and opportunities
associated with its implementation.

2. Literature review

The financial sector implements green financing as
an investment method that facilitates projects and
ventures promoting environmental sustainability. Green
financing supports sustainable endeavors in renewable
energy, energy efficiency, waste management,
sustainable agriculture, and other sectors that reduce
carbon emissions and protect the environment. Various
financial instruments constitute green financing,
including green bonds, loans, equity investments, and
impact investing, all aimed at promoting environmental
protection and building climate resilience.!” Financial
institutions incorporate environmental, social, and
governance factors into decision-making to align
financial activities with Sustainable Development Goals
(SDGs)."® Growing global environmental problems
require green financing as an essential mechanism
for supporting low-carbon economy transitions and
advancing sustainable development.
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Green financing is a crucial tool for achieving
global sustainability targets, particularly SDG 13
(climate action). It enables governments, businesses,
and financial institutions to allocate funds to projects
that reduce environmental risks while ensuring long-
term ecological stability.”” Developing economies rely
on green financing to address air and water pollution,
mitigate climate change effects, and manage resource
depletion, while also fostering sustainable employment
and technological advancements.® Pakistan’s high
vulnerability to climate change has intensified the focus
on green financing as a solution. The National Climate
Change Policy and the Pakistan Climate Change
Act highlight its role in mitigating environmental
risks. However, low awareness of sustainable project
opportunities and limited access to institutional funding
continue to hinder sectoral growth.?! The Pakistan
Stock Exchange (PSX) has introduced green bonds,
and commercial banks have launched sustainable
financing options, but Pakistan’s green finance sector
remains in its infancy compared to other developing
nations.”?> While the National Climate Change Policy
(2012) and the Climate Change Act (2017) establish
foundational commitments to low-carbon development,
their implementation remains limited.” According to
the United Nations Development Program 2023 and
the Pakistan Institute of Development Economics, these
policies suffer from weak enforcement mechanisms,
inadequate inter-ministerial coordination, and a lack
of localized action plans.?* For instance, although the
policy promotes sustainable transport, it lacks binding
financial instruments and specific timelines. Moreover,
provincial governments have not uniformly adopted or
adapted the National Climate Change Policy objectives,
resulting in implementation gaps in urban transportation
planning and EV financing strategies. Several Pakistan-
based studies have highlighted the fragmented state
of green finance. For example, Goodwin®* found that
green financing in Pakistan is largely donor-driven,
with minimal private-sector leadership. A 2023 report
by the State Bank of Pakistan (SBP) revealed that
fewer than 5% of financial institutions have climate-
aligned investment portfolios.”® Compared to countries
such as India and Vietnam — where central banks have
established mandatory green lending quotas — Pakistan’s
policy frameworks remain largely voluntary. This gap
constrains the flow of climate finance into transformative
infrastructure, including sustainable mobility systems.

The SBP reports that current green finance levels
are insufficient to meet Pakistan’s climate preparedness
and carbon reduction goals. The country requires

stronger policies, increased private-sector investment,
and international collaboration.”” Financial institutions
are working to integrate environmental and social risk
management into lending activities, but they struggle
with data limitations, regulatory barriers, and restricted
capacity to assess and fund environmentally friendly
projects.”® Pakistan’s transportation sector is vital to
the economy, handling 90% of freight and passenger
movement.”’ However, public transport remains outdated
and inefficient, dominated by buses, rickshaws, and
informal services. Major urban centers such as Karachi,
Lahore, and Islamabad face overcrowding, inadequate
transit infrastructure, and a lack of integrated transport
systems.*® Rapid urbanization and population growth
further increase the need for sustainable transportation
solutions.’!

In addition to these challenges, urban expansion and
demographic shifts have placed increased pressure on
existing transportinfrastructure, highlighting the urgency
for long-term planning and investment in sustainable
mobility systems.*? Several significant challenges affect
Pakistan’s transportation sector,”> foremost among
them pollution.** The sector is heavily reliant on fossil
fuels, particularly diesel and petrol, which contribute
significantly to air pollution, causing health problems
and environmental degradation.’ Vehicular emissions
are a major source of urban air pollution.*® Cities such as
Lahore and Karachi frequently rank among the world’s
most polluted due to vehicle emissions and industrial
activities. Chronic traffic congestion plagues major
urban centers, leading to economic losses and increased
travel times.

Traffic congestion alone is estimated to result
in a 3% gross domestic product loss in urban areas
due to wasted time and fuel.’” Existing transport
infrastructure is inadequate to meet the demands of
a growing population.®® Poor road conditions and
outdated public transport reduce efficiency and user
appeal.”” In addition, Pakistan has one of the highest
fatality rates in the region, with over 27,000 deaths
annually due to road accidents.* In response to these
challenges, the government of Pakistan has introduced
various sustainable transport initiatives.*! The Lahore
Metrobus, launched in 2013, has successfully reduced
traffic congestion, discouraged private vehicle use, and
improved urban mobility.*> The Orange Line Train,
inaugurated in 2020, further supports low-emission
urban transport. Meanwhile, Lahore’s Green Bus
Service, powered by compressed natural gas, reduces
harmful emissions, though it remains less eco-friendly
than fully electrified transport.
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The Peshawar BRT project, backed by the Asian
Development Bank, features dedicated lanes and an
efficient ticketing system to reduce emissions and
enhance public transit. Similarly, the Karachi BRT Red
Line Project, supported by international financing, aims
to introduce electric buses and intelligent transport
systems. Another initiative, Green BRT Karachi, seeks
to develop a zero-emission BRT system incorporating
electric buses and green infrastructure. In addition,
Pakistan is moving toward sustainable and multimodal
transport systems by promoting cycling, walking, and
non-motorized transport options. The Pakistan Electric
Vehicle Policy (2020) offers tax relief, reduced import
duties on EV parts, and incentives for charging-station
development.*® The policy targets 30% EV adoption
by 2030, marking a significant step toward cleaner and
more sustainable transport.

While the terms “green finance” and “climate
finance” are sometimes used interchangeably, they have
distinct scopes. Climate finance refers specifically to
funding aimed at reducing greenhouse gas emissions
and enhancing climate resilience, as defined under the
United Nations Framework Convention on Climate
Change. Green finance, a broader concept, includes
climate finance but also encompasses investments
in environmental sustainability, such as biodiversity
conservation, clean water, and pollution reduction. This
study uses “green finance” as the overarching term
but distinguishes between the two where necessary,
especially when stakeholder insights pertain specifically
to climate finance.

To frame the barriers to green finance more robustly,
this study drew on relevant conceptual models in addition
to the Quadruple Helix. Ecological modernization
theory helps explain how environmental reforms can be
integrated into capitalist structures through institutional
innovation, policy alignment, and technological
advancement. It supports the idea that effective green
financing depends on regulatory modernization and
private sector engagement. In addition, institutional
theory is relevant in understanding how organizational
norms, bureaucratic inertia, and lack of legitimacy
hinder the adoption of green finance mechanisms. These
frameworks help contextualize Pakistan’s fragmented
financial governance and support the identification
of structural barriers in the policy—finance nexus. In
Pakistan, green finance initiatives have primarily been
supported by multilateral donors such as the Green
Climate Fund (e.g., Green BRT Karachi), the World
Bank, and the Asian Development Bank. Domestically,
the SBP introduced Green Banking Guidelines in 2017,

but uptake has been slow. Commercial banks have yet
to establish dedicated green finance portfolios, and only
a few pilot green bonds have been issued through the
PSX. On the recipient side, most funding has gone to
infrastructure-linked transport projects, while financing
for private-sector EV adoption and innovation remains
minimal. Despite policy declarations, Pakistan’s green
finance ecosystem remains underdeveloped, with little
data transparency and few measurable milestones in
fund disbursement or project completion.

3. Methodology

This research employed a qualitative method to gain an
in-depth understanding of stakeholder perspectives on
green financing in sustainable transportation. A semi-
structured interview approach wasusedto collectdetailed
and nuanced data, allowing participants to elaborate
on their experiences while maintaining consistency in
data collection. This method facilitated the exploration
of complex themes that are not easily quantifiable.
The study followed the Quadruple Helix framework,
which incorporates perspectives from: (i) Government
officials, (ii) non-governmental organizations (NGOs),
(iii) academia, and (iv) international organization
representatives. These groups were selected for their key
roles in shaping, implementing, and influencing green
finance policies and initiatives. Purposive sampling was
applied to ensure participants had relevant expertise,
while convenience sampling facilitated accessibility
during participant selection. Ethical considerations,
including informed consent and confidentiality, were
strictly upheld throughout the research process.

A total of 14 semi-structured interviews were
conducted, each lasting approximately 40 — 60 min,
allowing participants to elaborate on their perspectives
while ensuring consistency across interviews.
Participants were selected through a purposive sampling
strategy, targeting individuals directly involved in
sustainable transportation, policy development, or
climate finance. Additional convenience sampling
was used to ensure practical access to stakeholders.
Participants included representatives from government
agencies, NGOs, academia, civil society, and
international organizations. The interview guide was
validated by two subject matter experts who reviewed
the questions for clarity, relevance, and alignment with
the research objectives. Their feedback led to minor
revisions to question structure and wording, improving
clarity and contextual appropriateness for Pakistani
stakeholders.
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Data were analyzed using thematic analysis, a widely
used approach in qualitative research for identifying
and interpreting patterns within textual data. Interview
transcripts were systematically reviewed and coded
to categorize emerging themes. The analysis focused
on stakeholder perspectives on policy frameworks,
financial mechanisms, sustainability challenges,
and institutional barriers. Thematic categories
were established by grouping recurring responses,
facilitating a structured analysis of key findings. The
research instrument consisted of a self-developed semi-
structured interview guide, designed to ensure flexibility
in participant responses while maintaining a structured
framework. The interview protocol was validated by
two subject matter experts, whose recommendations
were incorporated to enhance the clarity and relevance
ofthe instrument, ensuring alignment with the research’s
objectives.

Overall, this methodology enabled a comprehensive
exploration of green financing practices within
the Quadruple Helix framework, ensuring a multi-
perspective understanding of stakeholder viewpoints.
The combination of semi-structured interviews and
thematic analysis provided valuable insights into
the financial and policy landscape of sustainable
transportation in Pakistan.

To enhance the validity and reliability of findings,
triangulation was employed by cross-verifying
qualitative insights with national policy documents and
secondary datasets. Interview responses were compared
against published reports from the SBP, the Ministry of
Climate Change, and international organizations such
as the United Nations Development Program and the
Asian Development Bank. This approach contributed
to a more comprehensive understanding of stakeholder
claims, reduced potential bias, and ensured consistency
between emerging themes and policy-level evidence.

4. Findings

A total of 14 participants were involved in the study,
including five government officers, two academic
scholars, three representatives from NGOs, one
civil society member, and three professionals from
international agencies. The government officers had
extensive experience in policy and regulatory affairs
related to climate change and transportation. The
academic scholars contributed expertise in sustainable
transportation and climate insights into research
and policy development. The NGO representatives
specialized in energy policy, environmental

sustainability, and climate action, focusing on advocacy
and implementation of green finance initiatives. The
civil society participant brought experience in grassroots
environmental initiatives and public engagement. The
international agency professionals provided a global
perspective on green finance, economic strategies,
and policy frameworks supporting sustainable
transportation. These participants played key roles
in policy formulation, research, implementation, and
advocacy related to green financing and sustainable
transportation. Their collective expertise contributed to
a comprehensive understanding of the challenges and
opportunities in integrating green finance into Pakistan’s
transport sector. All the details of the respondents are in
Table 1.

Following the demographic overview, the identified
themes and sub-themes from the thematic analysis are
presented below, providing a structured representation
of the key findings and their alignment with the
interviewees’ perspectives related to them.

4.1. Theme 1: Challenges in mobilizing finance
Green financing for sustainable transportation faces
significant financial, regulatory, and institutional
challenges in Pakistan. The availability, accessibility,
and efficient utilization of financial resources remain
key concerns in scaling up green transport projects.
The lack of structured funding mechanisms, regulatory
inefficiencies, and institutional gaps further complicates
the mobilization of green finance.

4.1.1. Financial barriers

One of the primary challenges is the high cost of green
transport infrastructure and limited funding sources.
Green transportation projects, such as electric buses,
metro systems, and charging stations, require substantial
upfront investments. Green transportation infrastructure
in Pakistan — such as electric buses, metro systems, and
EV charging stations — requires high upfront capital,
which is currently unavailable at scale. According
to the SBP (2023), Pakistan needs an estimated 7 — 9
billion USD annually to meet its climate resilience and
mitigation goals, with a significant portion required
for the transport and energy sectors. However, <1%
of total domestic credit flows currently support green
initiatives, reflecting a severe financing gap. Despite the
National EV Policy targeting 30% EV penetration by
2030, only 1600 EVs were registered nationwide by the
end of 2022 out of more than 32 million total vehicles,
according to the Pakistan Bureau of Statistics and the
Ministry of Climate Change. This underlines the lack of
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Table 1. Demographic details of the respondents

Name Organization Experience Sector Role/Profession

AH Special Monitoring Unit 12 years ~ Government Head of Special Monitoring Unit

BI Ministry of Climate Change 8 years Government Section Officer

AK Ministry of Climate Change 18 years ~ Government Director

SL Ministry of Communication 18 years  Government Director of Transport

uz SDPI 7 years Non-governmental Head of Energy Unit

HJ Center for Environmentally 17 years  Non-governmental Chief Executive Officer of Indus
Sustainable Transport Consortium

MI SDPI 15 years  Non-governmental Senior research fellow

YD Climate Action Centre—Darya Lab 11 years Civil society organization Founder

DA World Bank 15 years  International agency Global lead

AW NICE, NUST 12 years  Academia Professor

BW Stanford University 16 years  Academia Professor

SR World Bank 9 years International agency Senior economist

Abbreviations: NICE: NUST Institute of Civil Engineering; NUST: National University of Science and Technology; SDPI: Sustainable

Development Policy Institute.

adequate financial instruments, concessional loans, and
blended finance mechanisms to mobilize investment in
green mobility.

Green bonds and international climate funds remain
underutilized in Pakistan’s transport sector, particularly for
large-scale electrification, BRT expansion, and charging
infrastructure development. While the PSX introduced
its first green bond framework in 2021 and the Green
Climate Fund (GCF) approved the Green BRT Karachi
project (FP08S5), overall uptake has been minimal. Key
barriers include low investor confidence, lack of project
bankability, and the absence of a national green finance
taxonomy. Moreover, procedural hurdles, such as lengthy
application processes, inadequate feasibility studies,
and misalignment with global reporting standards,
discourage access to multilateral funds such as the GCF,
Climate Investment Funds, and Global Environment
Facility. As a result, opportunities to fund sustainable
transport remain largely untapped. Furthermore, private
investors often perceive these projects as high-risk, long-
gestation ventures, further restricting capital inflows
into sustainable transport. This theme is reflected in the
perspectives of interviewees, as shown below:

“The cost of electrifying the public transport is too
high, as it cannot be done without a concessional
loan or subsidy.” (SL, oral communication,
[August] [11], [2024])

“Innovative financing mechanisms like blended
finance can reduce high upfront costs, but they
are not yet operational in Pakistan.” (DB, oral
communication, [September] [23], [2024])

“We have to come up with local solutions — using
local materials and technology — to reduce costs.”
(HJ, oral communication, [July] [12], [2024])
“The green financial ecosystem in Pakistan is still
underdeveloped, and access to global funds is also
difficult due to procedural inefficiencies.” (YD, oral
communication, [April] [19], [2024])

“There is a lack of capacity in financial institutions
to design and implement green finance projects,
creating further hurdles in accessing international
climate funds.” (AW, oral communication, [May]

[23], [2024])

From a business perspective, many private-sector
actors view sustainable transport investments as
financially unviable due to long return cycles, lack of
risk-sharing mechanisms, and limited tax or policy
incentives. Several stakeholders noted that businesses
are hesitant to shift toward electric fleets or invest in
clean logistics without strong regulatory guarantees and
accessible financing channels. The evidence indicates
that financial risk perception and the absence of targeted
business incentives are key barriers to environmental
sustainability in Pakistan’s transportation sector.

4.1.2. Regulatory constraints

The absence of a clear financial regulatory framework
for green transport projects poses a major challenge.
There is no dedicated national policy that aligns
financial incentives with low-carbon transport goals.
Policies such as the National Transport Policy (2018)
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and the EV Policy (2020) mention sustainability
but lack structured financial mechanisms to support
investments. In addition, slow bureaucratic processes,
unclear eligibility criteria, and a lack of inter-agency
coordination contribute to policy misalignment,
delaying financial approvals and increasing project
costs. This theme is supported by the perspectives of
interviewees as follows:

“The absence of green finance clauses in most
national policies indicates a lack of foresight in
addressing sustainability. ” (BI, oral communication,
[April] [11], [2024])

“Disjointed policies between federal and provincial
governments create barriers to implementing green
finance effectively.” (HJ, oral communication,
[July] [29], [2024])

“Stakeholders are in a state of confusion due to
policy gaps, and there is no uniform framework
regarding green finance initiatives.” (MI, oral
communication, [May] [15], [2024])

“The  bureaucracy involved in  approving
green finance projects is characterized by long
delays, which discourages investors.” (AK, oral
communication, [June] [16], [2024])

“Due to a lack of clear and consistent policies,
it is difficult to align green finance projects with
international funding requirements.” (BI, oral
communication, [June] [15], [2024])

4.1.3. Institutional gaps

Several key institutions — including the SBP, Planning
Commission, Ministry of Communications, and
commercial banks —lack the technical capacity to design,
assess, and monitor green transport projects. Forinstance,
the SBP’s green banking guidelines, though introduced
in 2017, are not fully integrated into mainstream lending
practices. The Planning Commission’s Public Sector
Development Program also lacks a dedicated screening
process for environmental or low-carbon criteria. Most
local banks and development finance institutions do not
have green finance divisions or climate risk analysts.
This results in limited pipeline development, poor
project structuring, and misalignment with international
investment requirements. Institutional coordination
between ministries and financial regulators is also
weak, leading to fragmented efforts and underutilization
of global funding windows. Without institutional
reform and capacity enhancement, scaling up green
transport finance will remain a significant challenge.
The absence of capacity-building programs results in
low awareness and inefficient allocation of financial

resources. Furthermore, weak cross-sector collaboration
among government agencies, financial institutions,
and private investors prevents the establishment of
effective green finance models such as PPPs. Without
strong institutional coordination and knowledge-
sharing mechanisms, green financing initiatives remain
fragmented and difficult to scale. This theme is supported
by the perspectives of interviewees as follows:
“There is a significant knowledge gap among
policymakers and financial institutions regarding
the structuring of green finance projects.” (DB,
oral communication, [June] [12], [2024])
“Capacity-building  initiatives  should target
both public and private sector actors to ensure a
comprehensive understanding of green finance.”
(BI, oral communication, [May] [11], [2024])
“Training programs tailored to local contexts
can bridge the knowledge gap and empower
stakeholders to effectively utilize green finance
mechanisms.” (HJ, oral communication, [June]
[14], [2024])
“Green finance requires a multi-stakeholder
approach, but in Pakistan, the lack of coordination
between government agencies, private sector actors,
and civil society remains a major challenge.” (YD,
oral communication, [April] [1], [2024])
“Creating platforms for cross-sector dialogue could
foster better collaboration and lead to more effective
implementation of green finance initiatives.” (MI,
oral communication, [June] [1], [2024])

4.2. Theme 2: Policy integration

A well-defined policy framework is essential for
integrating green finance into sustainable transportation
initiatives. However, Pakistan lacks a cohesive policy
structure that effectively aligns financial incentives,
regulatory mandates, and sustainability objectives.
Existing policies provide general direction but fail
to establish a comprehensive mechanism for green
financing in the transport sector. The misalignment
between national and provincial policies, coupled with
inadequate financial incentives, creates significant
barriers to investment. Strengthening policy integration
can enhance financial accessibility, regulatory clarity,
and long-term sustainability in green transportation
projects.

4.2.1. Embedding green finance in policies

Green finance needs to be institutionalized within
national and local transport strategies to ensure
consistent implementation. However, the absence of
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clear regulatory mandates, the lack of harmonized
policies, and weak coordination between financial
institutions and government agencies have slowed
down the adoption of green transport finance. In
addition, financial incentives such as subsidies, tax
exemptions, and concessional loans remain limited
or inaccessible, reducing the attractiveness of green
transport investments. A well-structured monitoring and
evaluation framework is also lacking, making it difficult
to assess the impact of green financing initiatives in
the transport sector. This theme is supported by the
perspectives of interviewees as follows:
“There exists no defining policy structure that
connects green finance initiatives with transport
directives.” (UZ, oral communication, [January]
[11], [2025])
“Green finance is often viewed as something
complex, and there’s limited effort to train local
stakeholders in understanding its scope.” (AK, oral
communication, [February] [22], [2024])
“Disjointed policies between federal and provincial
governments create barriers to implementing green
finance effectively.” (HJ, oral communication,
[May] [30], [2024])
“Policy harmonization will create clarity for
both public and private sector actors.” (AW, oral
communication, [April] [12], [2023])

4.2.2. Strategic decarbonization
The transition toward low-carbon transportation is crucial
for achieving climate resilience and meeting global
sustainability commitments. However, current financing
mechanisms do not adequately support decarbonization
efforts in the transport sector. Limited funding for EVs,
inadequate infrastructure for clean energy-powered
transport, and the slow adoption of green mobility solutions
hinder progress. In addition, private sector engagement
in sustainable transportation is constrained by financial
risks, unclear policies, and a lack of long-term investment
security. To accelerate transport decarbonization, green
finance must be strategically linked to national climate
policies, energy transition goals, and urban development
strategies, thereby ensuring a cohesive and sustainable
mobility framework. This theme is supported by the
perspectives of my interviewees as follows:

“Green finance is not just about funding; it is

about creating an ecosystem that encourages

sustainability.” (Bl, oral communication, [May]

[11], [2024])

“Climate finance is an element of green finance that

supports main strategies. Green financial initiatives

target a wider range of sustainability goals beyond
the specifications of climate finance programs.”
(DA, oral communication, [July] [13], [2024])
“The absence of green finance clauses in most
national policies indicates a lack of foresight
in  addressing  sustainability.” (SR,  oral
communication, [May] [22], [2024])

“Green finance needs to be embedded in both
urban and rural transport strategies to ensure
inclusivity.” (YD, oral communication, [February]

[22], [2024])

4.3. Theme 3: Leveraging international finance
Pakistan’s green finance landscape faces significant
funding gaps, making international financial support
essential for scaling up sustainable transportation
initiatives. International financial mechanisms, such
as climate funds, multilateral partnerships, and green
financial instruments, offer critical opportunities to
bridge the financial shortfall. However, access to
these funds remains a challenge due to bureaucratic
inefficiencies, weak institutional frameworks, and
limited alignment with global investment standards.
Strengthening engagement with international finance
can enhance funding accessibility, investment security,
and the large-scale adoption of sustainable mobility
solutions.

4.3.1. Global mechanisms
Various international climate finance mechanisms exist
to support low-carbon transport initiatives, but Pakistan
faces challenges in accessing them. Organizations such
as the GCF, Climate Investment Funds, and the Global
Environment Facility provide financial support for
sustainable transport projects, yet Pakistan’s ability to
secure these funds remains limited. The application
process for international climate finance is often
complex, requiring strong governance structures,
transparent accountability mechanisms, and compliance
with international sustainability standards — areas where
Pakistan currently faces deficiencies. In addition, there
is limited capacity among local financial institutions and
policymakers to develop competitive project proposals
that meetthe requirements of global funding agencies. This
theme is supported by the perspectives of interviewees,
several of whom emphasized the conceptual distinction
between green finance and climate finance:
“Climate finance is an element of green finance
that mainly involves climate change reduction
strategies.” (DA, oral communication, [May] [11],
[2024])
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“Greenfinance incorporates extensive sustainability
objectives, but climate finance exclusively deals
with climate change response initiatives.” (SR, oral
communication, [January] [22], [2024])

“The difference between green and climate finance
is often misunderstood, leading to challenges in
aligning international funding opportunities with
national priorities.” (BW, oral communication,

[June] [11], [2024])

These insights underscore the need to distinguish
between climate-specific and broader green finance
mechanisms in policy frameworks, particularly when
engaging with international donors and designing
national financial strategies.

4.3.2. Multilateral partnerships
Collaboration with multilateral financial institutions
and bilateral agreements with foreign governments
play a crucial role in expanding access to green
finance. Organizations such as the World Bank,
Asian Development Bank, and International Finance
Corporation provide technical assistance and financial
support for sustainable transport projects. However,
Pakistan has not fully optimized these partnerships
due to weak institutional linkages, bureaucratic
inefficiencies, and policy misalignment. In addition,
bilateral agreements with countries leading in
sustainable transport financing (such as Germany, China,
and Norway) can provide concessional loans, technical
expertise, and financial grants. Yet, Pakistan lacks a
structured approach to negotiating and securing these
partnerships. Strengthening government-to-government
engagements and fostering long-term partnerships with
global financial institutions can significantly enhance
green transport investments. This theme is supported by
the perspectives of interviewees as follows:
“Multilateral development banks have been
instrumental in sparking the co-financing of projects
and providing technical assistance to green finance
initiatives.” (HJ, oral communication, [January]
[11], [2024])
“Bilateral agreements with developed countries
help in the technology transfer and funding of green
initiatives.” (YD, oral communication, [February]
[15], [2024])
“These things can move faster through government-
to-government agreements and develop trust among
the stakeholders.” (SL, oral communication, [May]

[23], [2024])

4.3.3. Financial instruments
The utilization of green financial instruments, such
as green bonds, carbon credits, and blended finance
models, has emerged as a key strategy for attracting
international investment in sustainable transportation.
However, Pakistan’s financial sector has been slow to
adopt these mechanisms due to regulatory gaps, a lack
of investor confidence, and underdeveloped capital
markets. Green bonds — widely used in countries
like China, the United States, and members of the
European Union — could provide a significant funding
avenue for transport decarbonization if effectively
introduced and regulated in Pakistan. Similarly,
carbon trading markets remain underdeveloped,
preventing the country from leveraging carbon credit
financing for transport electrification and low-carbon
mobility projects. Expanding PPPs within the green
finance sector could enhance investor confidence and
encourage international financial institutions to support
Pakistan’s sustainable transport transformation. This
theme is supported by the perspectives of interviewees
as follows:
“Pakistan should explore successful case studies
like India s use of green bonds for urban mobility as
a model for financing sustainable transport.” (YD,
oral communication, [June] [11], [2024])
“Our financial sector lacks the necessary
mechanisms to effectively utilize green bonds,
carbon credits, and blended finance models, leaving
us behind in attracting international investments.”
(DB, oral communication, [May] [2], [2024])
“The slow adoption of carbon credit financing
is a missed opportunity that could provide
additional resources for transport electrification
and infrastructure decarbonization.” (AK, oral
communication, [July] [3], [2024])

4.4. Limitations

While this study offers valuable insights through
qualitative methods, it is limited by the small sample
size of 14 participants, which may not fully capture the
diversity of perspectives across all provinces or sectors.
In addition, purposive and convenience sampling may
introduce bias, as participants were selected based on
accessibility and known expertise, potentially excluding
dissenting or peripheral views. The findings, therefore,
reflect perceptions of actively engaged stakeholders
and may not be fully generalizable across the broader
institutional landscape.
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5. Conclusion

This study explored the barriers and opportunities
for mobilizing green finance to promote sustainable
transportation in Pakistan. The findings revealed that
high infrastructure costs, limited financial instruments,
policy misalignment, and weak institutional capacity
are core impediments. These challenges directly reflect
the study’s first objective of identifying barriers to
green finance implementation. In addition, while the
research found limited use of green bonds, climate
funds, and PPPs, it also highlighted stakeholder
interest in innovative mechanisms like blended finance,
addressing the second objective of exploring alternative
instruments. The Quadruple Helix perspective revealed
fragmented collaboration among government, private,
academic, and civil society actors, underscoring the
need for enhanced coordination in line with stakeholder-
focused goals.

Interestingly, some stakeholder perspectives diverged
from prevailing public assumptions. For instance, while
public discourse often attributes the failure of green
transport initiatives to technology or public behavior,
several participants emphasized that policy incoherence
and a lack of institutional accountability are the true
limiting factors. Others challenged the assumption that
public transport electrification alone would resolve
urban congestion, pointing instead to governance
and planning issues. These contrasting perspectives
highlight the need for further research into policy
execution and stakeholder coordination.

6. Recommendations for action

Based on the findings of this study, the following

actionable recommendations are proposed to enhance

the mobilization of green finance for sustainable
transport in Pakistan:

(i) Develop a national green transport finance strategy
within 12-18 months, led by the Ministry of
Finance and the Ministry of Climate Change,
with technical support from the SBP. This strategy
should establish eligibility criteria, risk-mitigation
tools, and a project pipeline mechanism.

(i1) Activate and expand the use of green bonds and
blended finance, particularly for urban electric
bus systems and EV charging infrastructure. The
PSX and SBP should co-lead a working group by
Q2 2025 to design guidelines and facilitate investor
participation.

(iii) Strengthen stakeholder coordination platforms at
national and provincial levels by establishing a
Green Transport Finance Task Force, co-chaired
by the Planning Commission and civil society
networks, to be formalized within 6 months.

(iv) Build capacity across financial institutions and
line ministries, targeting mid-career officers
through joint training programs developed in
collaboration with academic partners such as the
National University of Science and Technology,
Lahore University of Management Sciences, and
the Sustainable Development Policy Institute by
mid-2026.

Acknowledgments

The authors are grateful to all the stakeholders and
experts who participated in the interviews and generously
shared their insights. We also thank the faculty and
administrative staff at the National University of
Sciences and Technology for their guidance and support
throughout the research process.

Funding

None.

Conflict of interest

The authors declare no conflicts of interest.
Author contributions

Conceptualization: Umelaila Shah Atiqah Binte Fayyaz

Formal analysis: Atigah Binte Fayyaz, Rana Sakandar
Hayat

Investigation: Atiqah Binte Fayyaz

Methodology: Atiqah Binte Fayyaz, Hamza Iftikhar

Project administration: Umelaila Shah

Supervision: Umelaila Shah

Writing — original draft: Atiqah Binte Fayyaz

Writing — review and editing: All authors

Availability of data

The data supporting the findings of this study are
available from the corresponding author on reasonable
request. However, due to confidentiality agreements
with interview participants, full transcripts are not
publicly available.

Volume 22 Issue 4 (2025) 120

doi: 10.36922/AJWEP025160121


https://dx.doi.org/10.36922/AJWEP025160121

Green financing in Pakistan’s transportation

References

10.

11.

12.

13.

Zhang D, Mohsin M, Rasheed AK, Chang Y,
Taghizadeh-Hesary F. Public spending and green
economic growth in BRI region: Mediating role of green
finance. Energy Policy. 2021;153:112256.

doi: 10.1016/j.enpol.2021.112256

Volz U. Fostering green finance for sustainable
development in Asia. In: Routledge Handbook of
Banking and Finance in Asia. England: Routledge; 2018.
p. 488-504.

Mohd S, Kaushal VK. Green finance: A step towards
sustainable development. Mudra J Financ Acc.
2018;5:59-74.

doi: 10.17492/mudra.v5i01.13036
Raza M. Exploring Karachi’s
Problems. Working Paper; 2016.
Bajwa AU, Sheikh HA. Contribution of road transport
to Pakistan’s air pollution in the urban environment. Air
(Basel). 2023;1(4):237-257.

doi: 10.3390/air1040018

Kahn ME. Green Cities: Urban Growth and the
Environment. Lanham, MD: Rowman and Littlefield;
2007.

Kumar S, Sengupta S, Gogoi BJ. Interventions for
sustainable livelihoods: A review of evidence and
knowledge gaps. Int J Soc Econ. 2023;50(4):556-574.
doi: 10.1108/1JSE-06-2022-0402

Debrah C, Darko A, Chan APC. A bibliometric-qualitative
literature review of green finance gap and future research
directions. Clim Dev. 2023;15(5):432-455.

doi: 10.1080/17565529.2022.2095331

Dominkovi¢ DF, Baéekovi¢ I, Pedersen AS, Krajaci¢ G.
The future of transportation in sustainable energy systems:
Opportunities and barriers in a clean energy transition.
Renew Sustain Energy Rev. 2018;82:1823-1838.

doi: 10.1016/j.rser.2017.06.117

Mumtaz MZ, Smith ZA. Green finance for sustainable
development in Pakistan. /PRI J. 2019;19(1):1-34.

doi: 10.31945/iprij.190201

Climate Policy Initiative. Global Landscape of
Climate Finance 2023; 2023. Available from: https://
www.climatepolicyinitiative.org/publication/global-
landscape-of-climate-finance-2023 [Last accessed on
2025 Jun 21].

Ayaz Q, Abubakari M, Hussain J. A policy and
institutional analysis of urban transport system: The case
of Pakistan’s lahore in the context of COVID-19. Cogent
Soc Sci. 2024;10:2406638.

doi: 10.1080/23311886.2024.2406638

Clark R, Reed J, Sunderland T. Bridging funding gaps for
climate and sustainable development: Pitfalls, progress,
and potential of private finance. Land Use Policy.
2018;71:335-346.

doi: 10.1016/j.landusepol.2017.12.026

Transport System

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Gnanavendan S, Selvaraj SK, Dev SJ, et al. Challenges,
solutions, and future trends in EV technology: A review.
IEEFE Access. 2024;12:41567-41589.

doi: 10.1109/ACCESS.2024.1234567

Casady CB, Cepparulo A, Giuriato L. Public-
private partnerships for low-carbon, climate-resilient
infrastructure: Insights from the literature. J Clean Prod.
2024;20:143338.

doi: 10.1016/j.jclepro.2024.143338

Wijeweera KR, Rashid H. Greening the Financial System
of Pakistan. United States: United Nations, Development
Program Pakistan; 2023.

Ali Basah M. Corporate Social Responsibility and
Natural Environmental Risk Management in the Context
of the Banking Sector of Malaysia. Master’s Thesis.
United Kingdom: Cardiff University; 2012.

Haider M. Pakistan’s urbanization challenges: Transport
and mobility. In: Pakistan’s Runaway Urbanization:
What Can Be Done. United States: Wilson Centre; 2014.
Pojani D, Stead D. The Urban Transport Crisis in
Emerging Economies: An Introduction. Germany:
Springer; 2017.

Cohen B. Urbanization in developing countries: Current
trends, future projections, and key challenges for
sustainability. Technol Soc. 2006;28(1):63-80.

doi: 10.1016/j.techsoc.2005.10.005

Masood MT, Farooq M, Hussain SB. Pakistan’s potential
as a transit trade corridor and transportation challenges.
Pak Bus Rev. 2016;18(2):267-289.

Anjum MS, Ali SM, Subhani MA, et al. An emerged
challenge of air pollution and ever-increasing particulate
matter in Pakistan; a critical review. J Hazard Mater.
2021;402:123943.

doi: 10.1016/j.jhazmat.2020.123943

Gaffney JS, Marley NA. The impacts of combustion
emissions on air quality and climate-from coal to biofuels
and beyond. Atmos Environ. 2009;43(1):23-36.
doi: 10.1016/j.atmosenv.2008.09.048

Fenger J. Urban air quality. Atmos
1999;33(29):4877-4900.

doi: 10.1016/S1352-2310(99)00238-0
Goodwin P. The Economic Costs of Road Traffic
Congestion. Crowthorne:  Transport ~ Research
Laboratory; 2004.

Needs I. Strategic Transport Infrastructure Needs to
2030. France: OECD Publishing; 2012.

Redman L, Friman M, Gérling T, Hartig T. Quality
attributes of public transport that attract car users:
A research review. Transp Policy. 2013;25:119-127.

doi: 10.1016/j.tranpol.2012.11.005

Imran M. Public transport in Pakistan: A critical
overview. J Public Transp. 2009;12(2):53-83.

doi: 10.5038/2375-0901.12.2.4

Saleem MA, Murtaza G, Ali RA, Qadri SU. Sustainability
strategies for urban mass transit-case of Pakistan. In:

Environ.

Volume 22 Issue 4 (2025)

121

doi: 10.36922/AJWEP025160121


https://dx.doi.org/10.36922/AJWEP025160121
http://dx.doi.org/10.1016/j.enpol.2021.112256
http://dx.doi.org/10.17492/mudra.v5i01.13036
http://dx.doi.org/10.3390/air1040018
http://dx.doi.org/10.1108/IJSE-06-2022-0402
http://dx.doi.org/10.1080/17565529.2022.2095331
http://dx.doi.org/10.1016/j.rser.2017.06.117
http://dx.doi.org/10.31945/iprij.190201
http://dx.doi.org/10.1080/23311886.2024.2406638
http://dx.doi.org/10.1016/j.landusepol.2017.12.026
http://dx.doi.org/10.1109/ACCESS.2024.1234567
http://dx.doi.org/10.1016/j.jclepro.2024.143338
http://dx.doi.org/10.1016/j.techsoc.2005.10.005
http://dx.doi.org/10.1016/j.jhazmat.2020.123943
http://dx.doi.org/10.1016/j.atmosenv.2008.09.048
http://dx.doi.org/10.1016/S1352-2310(99)00238-0
http://dx.doi.org/10.1016/j.tranpol.2012.11.005
http://dx.doi.org/10.5038/2375-0901.12.2.4

30.

31.

32.

33.

34.

35.

Shah, et al.

Environmental Sustainability in Emerging Markets:
Consumer, Organization, and Policy Perspectives.
Germany: Springer; 2022. p. 197-212.

O’Neill B, Coney K, Hodge C. Effectiveness of Electric
Vehicle Policies and Implications for Pakistan. Golden,
CO: National Renewable Energy Laboratory; 2020.
Zaino R, Ahmed V, Alhammadi AM, Alghoush M.
Electric vehicle adoption: A comprehensive systematic
review of technological, environmental, organizational
and policy impacts. World FElectr Veh J. 2024,
15(2):375.

doi: 10.3390/wevj15080375

Blandford AE. Semi-Structured Qualitative Studies.
Denmark: Interaction Design Foundation; 2013.

Thomas J, Harden A. Methods for the thematic synthesis
of qualitative research in systematic reviews. BMC Med
Res Methodol. 2008;8:45.

doi: 10.1186/1471-2288-8-45

Carayannis EG, Campbell DF. Triple helix, quadruple
helix, and quintuple helix, and how do knowledge,
innovation, and the environment relate to each other? a
proposed framework for a trans-disciplinary analysis of
sustainable development and social ecology. Int J Soc
Ecol Sustain Dev. 2010;1(1):41-69.

doi: 10.4018/ij-sesd.2010010103

Valerio MA, Rodriguez N, Winkler P, et al. Comparing
two sampling methods to engage hard-to-reach
communities in research priority setting. BMC Med Res
Methodol. 2016;16:146.

doi: 10.1186/s12874-016-0242-z

36.

37.

38.

39.

40.

41.

42.

Crow G, Wiles R, Heath S, Charles V. Research ethics
and data quality: The implications of informed consent.
Int J Soc Res Methodol. 2006;9(2):83-95.

doi: 10.1080/13645570600595231

Castleberry A, Nolen A. Thematic analysis of qualitative
research data: Is it as easy as it sounds? Curr Pharm
Teach Learn. 2018;10(6):807-812.

doi: 10.1016/j.cptl.2018.03.019

Williams M, Moser T. The art of coding and thematic
exploration in qualitative research. /nt Manage Rev.
2019;15(1):45-55.

Aleixo AM, Leal S, Azeiteiro UMA. Conceptualization of
sustainable higher education institutions, roles, barriers,
and challenges for sustainability: An exploratory study in
Portugal. J Clean Prod. 2018;172:1664-1673.

doi: 10.1016/j.jclepro.2016.11.010

Riger S, Sigurvinsdottir R. Thematic analysis. In:
Handbook of Methodological Approaches to Community-
Based Research: Qualitative, Quantitative, and Mixed
Methods. United Kingdom: Oxford University Press;
2016. p. 33-41.

Faherty M, McArdle G, Tafidis P. Envisioning sustainable
urban mobility in Dublin: stakeholder perspectives and
system dynamics. Transp Res Interdiscip Perspect.
2024;28:101280.

doi: 10.1016/j.trip.2024.101280

Van Der Eng P. Pakistan’s economy: Fallout of 2022
economic distress magnified the need for structural
reforms. Asian Econ Policy Rev. 2025;20(1):128-146.
doi: 10.1111/aepr.12486

Volume 22 Issue 4 (2025)

122

doi: 10.36922/AJWEP025160121


https://dx.doi.org/10.36922/AJWEP025160121
http://dx.doi.org/10.3390/wevj15080375
http://dx.doi.org/10.1186/1471-2288-8-45
http://dx.doi.org/10.4018/ij-sesd.2010010103
http://dx.doi.org/10.1186/s12874-016-0242-z
http://dx.doi.org/10.1080/13645570600595231
http://dx.doi.org/10.1016/j.cptl.2018.03.019
http://dx.doi.org/10.1016/j.jclepro.2016.11.010
http://dx.doi.org/10.1016/j.trip.2024.101280
http://dx.doi.org/10.1111/aepr.12486

