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Foreword

Climate changeisredefining every human experience on the planet. Despite beinga
fractional emitter of greenhouse gases, Pakistan is in the frontline of global
impacts, with skyrocketing temperatures pushing the country and its peopleinto a
dangerous zone of climate fragility. Heatwaves, delta draughts, forest fires, glacial
lake outburst floods (GLOFs) from glacial melt, have combined with an
unprecedented cascade of heavy monsoons and riverine flooding to bring on
climate emergencies in the country's mountain-to-delta terrain. High on the global
index of vulnerable countries, Pakistan is now on the world's radar as a flashing
hotspot for climate disasters.

After the 2022 mega-flood impacted 33 million people of Pakistan and broke all
records of monsoon flooding anywhere in the world, a National Adaptation Plan
became an urgent imperative for the country. In the long journey towards
rehabilitation and rebuilding resilience for one-third of the country, the Ministry of
Climate Change & Environmental Coordination(MoCC&EC)took up the challenge of
completingitinanaccelerated timeframe of nine months.

The vision guiding this Plan pivots on enabling a climate-resilient Pakistan where
communities can collaborate to build their socioeconomic and environmental
adaptive capacities, with governments, civil society and agencies supporting the
promotion of personal and national wellbeing. The goals are to foster social,
economic, and environmental resilience, focused first on enhancing the resilience
of vulnerable cohorts through equitable resource utilization, while embedding
gender-responsive participatory, transparent, and sociallyinclusive approaches.

The priorities that this Plan addresses flow out of an assessment of potential
impacts on multiple sectors, many of which have already withstood an existential
erosionin their lifeline functions and capacities. The water-agricultural nexus gets
particular attention because it is critical to Pakistan's entire social, economic, and
adaptive trajectory, with recurring hydromet crises and looming scarcity a real
possibility. Other sections focus on renewable natural capital that contributes
significantly to Pakistan's per capita wealth, while the country's fast urbanizing
needsand climate-induced pressures onunder-serviced citiesalso meritattention.
Because climate stress intensifies risks to Pakistan's human capital, enhancing
poverty and limiting access to health and education, investments in these sectors
are also recommended forimmediate action, with an added emphasis on the needs
of our youth cohort, women, and marginalised communities. At the same time
lessons learnt from recent crises make modernizing Disaster Risk Management
(DRM) and Early Warning Systems (EWS) crucial for the adaptation imperatives of
Pakistan. For this reason, reducing communities' exposure to growing climate
hazards are seen as invaluable pillars of risk-reduction strategies for enhancing
resilience capabilities.

The assessments are built on local knowledge and lessons learned of adaptation
needs at the cross-sectoral and human levels. None of these are by any means
exhaustive, but instead focus on a first roadmap of actions and changes needed in
our development knowledge, planning and resourcing. These will all add
complementarity to our international agreements, NDCs and SDGs commitments,
while prioritisingthe most vulnerable cohortsin the cascade of priorities.



The process has been country-driven, entirely home-grown, and embedded in
rigorous consultations at several levels, especially the related federal ministries,
and the provinces, who will undertake the coordination of mainstreaming
adaptation measures at the local levels. It will continue to be an inclusive work-in-
progress, with civil society and development partners integrated into periodic
updates and budgeting impacts by the lead ministry. Climate financing remains a
pivotal challenge, which is why some of the NAP's focus remains on resourcing
streams, while monitoring and evaluation frameworks are advised for maximum
cross-sectoral transparency across horizontal and vertical national tiers. To
successfullyimplement the NAP with a'whole of society'approach, it is essential to
have a comprehensive and inclusive communication strategy that creates buy-in at
the publicand local level, because real and substantive behaviour change cannot be
implemented from above. The NAP document will be followed by a NAP
Communication Strategy document over the next few months.

In shepherding the inputs, knowledge-building, strategizing, collating, rethinking,
fact-checking, designing, and writing, thanks are due to a small dedicated core
teamatthe MoCC&EC. Atthe same time, Imustacknowledge that none of thiswould
have been possible without speedy support from our go-to World Bank team. All
team members worked night and day in its last stages particularly, to fulfil our
government's commitment to giving Pakistan a NAP to meet the ongoing life-
altering challenge of climate stress to our people. Thanks are also due to the Prime
Minister, Mian Muhammad Shehbaz Sharif and the Foreign Minister, Bilawal Bhutto
Zardari for their constant and wholehearted support of all climate adaptive
endeavoursbothathomeandabroad.

Finally, this Plan is embedded in the philosophy that all human accomplishment
begins with a hope and a prayer but needs a strategy to translate vision into reality.
Our hope is that Pakistan seizes an opportunity to rebuild with real resilience and
become a leader in creating climate adaptive futures from the burning soil of
extreme climate adversity. The climate clock is ticking for all, so this is a Plan to
scaffoldthathope.

Senator Sherry Rehman
Minister for Climate Change & Environmental Coordination
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Executive Summary

Introduction: The Adaptation Imperative

Pakistan has in some ways become an epicentre for climate change, ranking among the top-ten countries most
vulnerable to its devastating effects. As temperatures, already high, surge at a rate surpassing global averages,
heat stress and extreme weather impacts threaten the very fabric of livelihoods and human potential. The nation
teetersonthebrink of awater scarcity threshold, whilerising sealevelsinthe Indus Deltarelentlessly accelerate the
salinization of precious inland waters. The 2022 floods submerged one-third of the country, uprooting 8 million
lives. Adding to the peril, the projected recession of the Hindu Kush-Karakoram-Himalayan glaciers heightens the
haunting threat of glacial lake outburst floods. If current trends continue, large swathes of the country could
become uninhabitable, and the most vulnerable segments, such as the marginalized and the landless population,
would be on the frontlines of the devastation. With the clock ticking, and global inaction on Paris commitments to
reduce emissions stalemated, and no pledged transformational funding available, Pakistan stands at a defining
moment, where it must stocktake and build on stressedresourcesto catalyse aresilientand equitable future.

Despite being an almost negligible contributor to global warming, the costs of climate change to Pakistan are
substantial and continuously increasing as the country faces severe economic challenges. The accelerated
impacts of climate change have added a new layer of pressures on the economy, including the exogenous shock of
severe climate disasters, whichin 2022 exerted adrag of 8 percent loss onthe Gross Domestic Product(GDP). Rising
inflation, high indebtedness, low growth, currency depreciation, and depleted foreign currency reserves have
furtheraddedtothe scale and multitude of challenges.

Given the growing and cross-cutting challenges posed by climate change, Pakistan needs to urgently prioritize
adaptationand buildingresilience. By proactively addressing climate risksand embedding adaptation strategiesin
its development and planning frameworks, Pakistan could reduce its economic losses, reduce some level of
climate-inducedrisks, enhance business continuity, and pursue sustainable economic development.

Pakistan has taken significant steps toward combating climate change effects. It is a signatory to major
international conventions and has translated these commitments into national policies and programs. A robust
institutional framework, led by the Ministry of Climate Change & Environmental Coordination(MoCC&EC), has been
established to quide and implement these initiatives and to coordinate with the many stakeholders involved at the
national, provincial,andlocallevels.

The Pakistan National Adaptation Plan (NAP) provides a framework for implementing adaptation, promoting
inclusivity, and facilitating collaboration among different stakeholders, and serves as an effective tool for
climate finance mobilization. It provides an overview of the country's climate risks and vulnerabilities, and of the
NAP process, vision, and principles. The plan lays out an adaptation strategy and priorities in seven key areas: the
agriculture-water nexus; natural capital; urban resilience; human capital; disaster risk management; and gender,
youth, andsocialinclusion.

NAP Process, Vision, and Principles

The NAP was developed through an extensive consultation process—including through national workshops,
online surveys, and expert consultations with federal and provincial stakeholders. The plan has benefitted from the
collective knowledge, experience, and ownership of diverse actors. The consultative process has helped ensure
ownership of key stakeholders in promoting effective implementation of adaptation measures. The vision, goals,
andtenguiding principles of the Pakistan NAP are presented below.



A climate-resilient Pakistan made up of communities with socioeconomic and environmental
Vision: adaptive capacities—collaborating to pursue prosperity, promote personal and national wellbeing,
and protect theirecosystemsthroughinclusive sustainable approaches.

Enhance the sustainable development of vulnerable communities by fostering social, economic, and
environmental resilience. This can be achieved through a progressive empowerment process that
ensures equitable resource utilization, building on gender-responsive, participatory, transparent,
andsociallyinclusive approaches.

Goals:

GuidingPrinciples:

1) Integrate Climate Adaptation-Makeitacore part of alldecisions

2) ThinkStrategically - Plan for the changing climate across generations

3) MakeEvidence-BasedDecisions-Relyonscientific dataandlocal knowledge

4) Promote Nature-Based Solutions - Prioritize nature protection for climate change
5) ActLocally-Understandandaddresslocalrisksand opportunities

6) LeaveNoOneBehind- Prioritizeinclusivityand supportvulnerable groups

7) Think Ahead and Stay Flexible - Proactively adapt to changing conditions

8) Addresslnequity-Chooseactionsthatpromote socialjustice

9) Coordinateand Collaborate - Partner for effective adaptation efforts

10) Build Capacity & Knowledge - Enhance adaptation planningand understanding

Adaptation Strategies and Priorities

The Agriculture-Water Nexus

The agriculture sector is critical to Pakistan's growth, employment, poverty reduction and food security
ambitions. It accounts for over 20 percent of GDP, and 40 percent of the labour force, and is the major source of
subsistence and livelihood for the rural population. However, the sector's potential is undermined by significant
challenges, includinginefficiency in use of land, wasteful and unsustainable use of water, wastage of outputs, and a
weak irrigation system. The challenges to this sector are manifestedinlow productivity, suboptimal crop yields, and
aninability to meettherisingdemandforfoodinthe country.

Climate change risks in the sector include reduced crop yields, increased water stress, and reduced livestock
productivity. Rising temperatures will add to the already growing demand for water, pushing it to a projected 60
percentincrease by 2047, with the largest volumetric rise coming from agricultural water demand. The adoption of
reforms forirrigation water-usage innovations, the enhancement of storage and conservation systems, and better
distributionmechanismsis essential for the sector's climate-resilient development.

Priorityinitiativesfocus onachieving four key objectives:

1) Incentivizingfarmersto transition to climate-smart waterand land management practices

2) Modernizingsurfaceandgroundwaterirrigationservicesto supporttransitionsto climate-smartagriculture

3) Developing a long-term agriculture growth strategy, with a focus on productivity improvement, climate
resilience, and physical expansion

4) Developingaplanformanaging projectedriver flow and rainfall variability under different climate scenarios



Natural Capital

Pakistan's economy is underpinned by significant renewable natural capital that contributes an estimated 13-15
percent to per capita wealth.' However, climate change has far-reaching impacts on eroding land, forests, and
biodiversity. Rising temperatures and prolonged droughts contribute to deforestation, forest degradation, and an
increase in wildfires, altering ecosystems which result in biodiversity loss. Currently, Pakistan ranks among the top
tencountriesin the world mostimpacted by the loss of biodiversity and ecosystem services.’

Furthermore, rivers, wetlands, and aquifers are heavily polluted as they receive untreated sewage and industrial
effluent, poorly managed solid waste, and agricultural runoff and drainage with high concentrations of agro-
chemicals and salinity. Asariver that flows from mountain to deltaacross the length of the country, with most major
cities clustered around it, the Indus River stands as the second most polluted river in the world, suffocating under
the weight of plastic and other waste.’ The poor environmental outcomes from mismanaged water resources
create multiple public health hazards, most prominently through their impact on groundwater. Per capita
consumption of water also remains too high for Pakistan's existing resources to supportits growing population. As
climate change increases water demand across sectors, access to water of acceptable quality will be subjected to
more competition between upper and lower riparian populations. As a result, the impacts on livelihoods will likely
continuetobringhigherlevels of social fragility to this context.

Pakistan is also the world's third-most polluted country in terms of air quality.’ Air pollution exacts a high health
and economic toll. In 2019, 235,000 premature deaths were attributed to air pollution exposure in Pakistan, and its
prevalence has reduced average life expectancy by almost 2.7 years. According to a 2016 World Bank report, the
economic loss from air pollution in Pakistan in 2013 was USS$47.8 billion, which was 5.8 percent of GDP. For this as
well as other reasons, addressing air pollution would yield substantial climate co-benefits, as the associated
pollutants, suchas methane andblack carbon, are potent contributorsto globalwarming.

Climate change clearly poses huge challenges to natural resources in Pakistan and the socio-economic sectors
that depend on them. Adaptation measures geared towards preservingand improving Pakistan's natural capital are
therefore essential.

Priorityinitiatives focus onachieving five key objectives:

1) Mainstreamingsustainable land managementinto ecosystemresilience
2) Promotingintegrated watershed management

3) Improvingwaterquality throughbetter wastewater management

4) Investingincoastaland marineresources

5) Investingintheairpollution-climate change nexus

Urban Resilience

Pakistan is among the most urbanized countries in South Asia, with 38 percent of its population living in urban
areas. It continues to see rapid urbanization in line with its population growth. Urbanization is expected to further
increase due to climate-induced migration. Contributing approximately 55 percent of Pakistan's total GDP, the
cities play a vital role in the country's economy. However, urban areas face several challenges, such as inadequate
servicedelivery, insufficientregulation, unplanned expansion, socialinequality, and funding constraints.

Urban areas are becoming increasingly vulnerable to climate change risks. Flood hazards are projected to
increase, with primary cities(notably Lahore and Karachi) having the highest exposure to urban flooding. The Urban
Heat Island effect exacerbates the risks of extreme heat in nearly all Pakistani cities. Additionally, severe air
pollution, indicated by high concentrations of fine particulate matter(PM,.), posesasignificant healthrisk.



The inequality that characterizes Pakistan's rapid urbanization, and its lagging urban services, exacerbate
vulnerability to disaster and climate change impacts. Infrastructure and services playacrucial role inempowering
vulnerable urban communities to cope with geo-hazards and climate-related challenges. Conversely, the presence
of unsafe and inadequate service delivery infrastructure, urban sprawl, and the lack of green spaces amplify public
exposure andvulnerability to shocks.

The proposed NAP adaptation strategy and initiatives address the major problems facing Pakistani cities. They
seek to improve service delivery, regulate planning and urban expansion, address flood and heat risks, and build
municipal financial capacity to meet the needs of urbanresidents.

Priorityinitiatives focus on five key objectives:

1) Mainstreamingclimate adaptationacrossfederal, provincial, and local governments

2) Improvinglandregulationandland-use planningto bolster resilient service provision

3) Bolsteringclimate-smart municipal services

4) Leveragingnature-based solutionstomanage climaterisks

5) Developingfinancinginstrumentsto ensure sustainable revenue streams forgreenandresilient urbanization

Human Capital

Pakistan's human capital indicators are a cause of concern requiring urgent attention. The situation points to
vulnerabilities stemming from factors such as poverty, limited education, and lack of health coverage. Poor
nutrition is a growing threat. Inadequate water, sanitation, and hygiene services, particularly in rural areas,
compound health risks. Education levels have been improving over time, but the pace is very slow. Gender and
regional gapsinenrolment ratesremain significant. Pakistan's high fertility rate reinforces avicious cycle of greater
unmet basic needs - higher population growth, and lower resources per capita. Nevertheless, amidst these
challenges, Pakistan boasts an invaluable asset - its sizeable labour force, counted among the top 10 largest in the
world.

Climate change intensifies existing challenges and introduces new risks for Pakistan's human capital.
Vulnerable segments of society, including the poor as well as rural dwellers, residents of informal or congested
urban settlements, and children, will be particularly impacted due to the accelerated impacts of climate stress,
furtherincreasinginequalitiesin education, health, and labour and economic productivity. Extreme climate events
impede access to basic health and education services, give rise to malnutrition and life-threatening diseases, and
diminishes economic productivity of labour force, leading to reduced incomes, financial instability, and further
exposuretopovertyand hardship.

Inadequate investment in health and education services, coupled with limited access to essential resources,
exacerbates vulnerabilities stemming from climate change. Climate change significantly impacts the social and
environmental determinants of health, affectingaccessto clean air, safe drinking water, sufficient food, and secure
shelter. Moreover, vector-borne diseases like malaria, diarrhea, and heat stress, exacerbated by climate change,
contribute to morbidity and mortality, particularly among vulnerable populations facing malnutrition. Additionally,
climate change profoundly affects education, leading to damaged infrastructure from extreme weather events and
disruptionsinlearning due to environmental challenges. Students'health and well-being are at risk from heatwaves
and poor air quality, while climate-induced displacement and migration strain educational resources. Addressing
these issues from a human capital perspective is crucial to promote resilience and equitable development in the
face of climate change'sfar-reachingimpacts.

Strengthening Pakistan's human capital is crucial for climate-resilient and equitable development. The NAP
takes a comprehensive approach to address this challenge by enhancing the adaptive capacity of infrastructure
and services delivery within the health and education sectors. Moreover, it places significant emphasis on
developing a skilled and green-oriented workforce that can actively contribute to the nation's climate-resilient



development pathway.

Priorityinitiatives focus on three key objectives:

1) Mainstreamingclimate adaptationinhealthand education policies
2) Enhancingclimateresilience through disaster emergency preparednessandresponse
3) Buildingworkforce capacitiestoaddressandadaptto climaterisks

Cross-Cutting Areas

Disaster Risk Management

The primary objectives of disaster risk management (DRM) efforts are to prevent new disaster risks, mitigate
existing ones, and strengthen resilience in the context of extreme weather events. The 2010 floods led to the
establishment of a comprehensive institutional framework of DRM bodies at the national, provincial, and district
levels, aswellasthe development of long-term DRM policies.

The floods of 2022 brought to the forefront the limitations within Pakistan's DRM system, notably at the
subnational and local levels, spotlighting areas that require further attention and improvement. The main
challenges are (i) poor coordination, particularly between federal and provincial governments, and the GoP and
international community; (ii) suboptimal understanding of the roles and responsibilities of stakeholders, especially
the multiple agencies at all levels of government mandated to manage disasters; and (iii) weak capacity of all
stakeholders,inboththe publicand private sectors, highlighted by theirincreased workload and overstretch.

The NAP strategy revolves around four pivotal entry points of strengthening the DRM institutional framework;
mainstreaming DRM into critical sectors; improving hydromet, climate and early warning systems; and investing in
ex-anterecovery preparation.

Priorityinitiatives are organized under the following four key objectives:

1) Understanding climate and disaster risk by investing in state-of-the-art early warning systems, gathering and
utilizingdata-driveninsightstoanalyse climate patternsand potential disasters

2) Strengthening disaster risk governance by establishing clear policies, institutional frameworks, and
coordinationmechanisms

3) Investingindisasterriskreductiontobolstertheresilience of communitiesand criticalinfrastructure

4) Enhancing disaster preparedness for effective response and to “Build Back Better” by incorporating risk-
informedapproachesintorecoveryandreconstruction efforts

Gender, Youth, and Social Inclusion

Women, youth, persons with disabilities, transgender, and religious minorities are among the most marginalized
groups in Pakistan. Pakistan has made notable strides in promoting basic human rights, protecting vulnerable
social groups against discrimination and violence, and addressing the factors that contribute to social exclusion
and discrimination. However, despite these positive efforts, many of them lack access to opportunities for
education, skillsdevelopment, livelihoods, and decision-making.

Climate change poses disproportionate challenges for marginalized groups with limited capacity to respond and
recover. They commonly face higher risks and greater burdens from its impacts. Impoverished households find
themselves trapped in a vicious cycle of low human capital and poor labour market outcomes, which are
exacerbated by climate change. These canlead to women having additional workloads, for example, spending more



time collecting waterand firewood. Girls'education can be disrupted as family'sresort to negative coping strategies
such as child marriage. The physical and mental health of children and youth can be impacted, leading to long-term
negative repercussions. Lack of data on persons with disabilities and other vulnerable populations lead to their
exclusion in the design and implementation of programs and policies that address climate change risks and
impacts.

The proposed NAP strategy recognizes and addresses the unique impacts of climate change on vulnerable
groups and works to address underlyingdrivers of inequalities.

Priorityinitiatives focus on three key objectives:
1) Supportingvulnerable groupsin strengthening their capacity for DRM

2) Empoweringvulnerable groupsthrough fostering climate-resilient livelihoods
3) Promotinginclusive participation of vulnerable groupsin climate-related policy and development planning

Implementation

Overall Approach

The NAP sets forth an ambitious agenda for a climate-resilient Pakistan, encompassing a truly “whole-of-society”
approach involving different tiers of government, multiple agencies, and diverse sectors. NAP implementation will
therefore be a highly complex process. To effectively implement the NAP, it is crucial to ensure the coherence and
integration of adaptation considerations across diverse sectors and multiple government agencies and tiers. It is
essential to establish coordination and governance mechanisms at all levels of government(federal, provincial, and
local), including ministries, departments, agencies, and sectors. To maximize impact, it is crucial to prioritize
activities based on specific vulnerabilities, risks, and adaptation needs while considering their proper sequencing.
Clear definition of objectives, identification of activities, resource allocation, and realistic timelines for
implementation are vital aspects. Additionally, establishing national and sub-national monitoring and evaluation
(M&E) mechanisms will support progress tracking, assess the effectiveness of adaptation actions, and ensure
accountability. A comprehensive and inclusive communications strategy will be developed, delivering tailored
messagesthroughsuitable channelstoreachaudienceslocally, nationally, and globally.

Institutional Arrangements

Governance and implementation of the Pakistan NAP will involve the following institutional arrangements at the
federal level: i) with a clear lead role of the MoCC&EC; ii) and coordination between the Ministry of Planning,
Development & Special Initiatives (MoPD&SI) as the focal point with the federal line ministries and provincial line
departments.

Provincial and local governments are responsible for developing and implementing climate adaptation policies and
implementation plans tailored to the needs and vulnerabilities of their regions with support from the NAP. Multi-
sectoral bodies including the Pakistan Climate Change Council (PCCC), and the Expert Group (EG) can provide
guidanceandtechnicalinputstosupporttheimplementationand monitoring of the NAP.

Monitoring, Evaluation (M&E) and Reporting

The M&E framework and process is vital for tracking progress, assessing effectiveness of actions, ensuring
transparency, and promotingaccountability. It can also have wider applications, asthere are synergies between the
NAP, the Nationally Determined Contributions(NDCs)and Sustainable Development Goals(SDGs).



It will operate as a continuous, iterative, and progressive cycle, with each phase informing the next. Stakeholder
engagement is a vital feature; participatory mechanisms capture local insights from vulnerable groups and non-
government actors, leading to more ownership and sustainable outcomes. The NAP M&E system will work at three
levelsunderacomprehensive plan: (i) strategy and policy level; (ii) planningand program level; and(iii) project level.
Indicators will be carefully chosen to be practical and relevant. Capacity building will be carried out to help
stakeholders effectively contribute to the M&E process, supported by the use of technology and digital tools.

Financing Climate Adaptation and Resilience

The fundingrequired for NAPimplementationis significant. Public finance for climate adaptationandresilience has
beenincreasing at the federal and provincial levels. It is therefore vital to have a comprehensive financing strategy
forclimate adaptationandresilience through the following key pathways.

First, Pakistan has globally advocated the capitalisation of multilateral funds and finances that address the climate
crisis faced by many developing countries that are fractional emitters. The current international financial
architecture is complex and fragmented, and it is a major challenge for countries like Pakistan to access timely
climate finance due to alack of capacity in formulating bankable projects. Capacity must be strengthened toaccess
and make effective use of grant-based financingand concessionalloansinstruments.

Second, domestic financing can be mobilized through innovative financing mechanisms such as the monetization
of natural capital, green and blue bonds, debt for climate swaps, equity financing, and results-based climate
finance.

Third, an enabling policy and regulatory environment for private sector investment in adaptation is needed to
promote and accelerate private sector-led adaptation, such asinnovationsin productsorservices. Thereisalsothe
potential to channel adaptation finance through public-private partnerships. Small and medium enterprises also
needsupportintransitioningto sustainable practices.

Fourth, line ministries will need to prioritize and plan for climate sensitive development projects. For Climate
Change to gain traction and be mainstreamed through the government budget process, selection towards climate
positive projects will be required and supported by the MoF and MoPD&SI. Line ministries will need to clearly
appreciate the climate related risks within their sectors, determine a level of priority of climate change among
competing interests and plan investment submissions appropriately. This can be done within a suitably
strengthened Midterm Budgetary Framework(MTBF)process as the MTBF process sets budget limits from the top-
down but supportsbottom-up planning to deliver specified outputs/outcomes.

While it is essential for Pakistan to proactively create the necessary fiscal space to invest in climate resilience by
addressing structural gaps, Pakistan cannot be expected to raise the required financing through only domestic
resources. The World Bank's Country Climate and Development Report identified that Pakistan needs to invest
USS348 billion by 2030, or 10.7 percent of GDP annually over the next 7 years, in adaptation and deep
decarbonization. Mobilizing climate financing as part of the redistribution of resources pledged by developed
countries to countries such as Pakistan that are suffering the high impacts of GHG emissions from post-industrial
nations needsto be doneinline with the Common but Differentiated Responsibilities(CBDR) principle of the United
Nations Framework Convention on Climate Change. It isimperative that the scale of adaptation financingis further
capitalizedandis at par with mitigationfinancing.

At home, capacity needs to be built to improve the efficacy of public spending and increase domestic revenue
mobilization. Climate budget tagging can support the line ministries in understanding the depth and reach of pro-
climate programs and policiesand can further guide climate resilient planning in Pakistan's long-term development
andstrategic planning.



Summary

In conclusion, the Pakistan NAP stands as a visionary blueprint for a climate-resilient and prosperous future. It
symbolizes a call to action, urging all stakeholders to unite and forge a path of transformation in the face of climate
adversity. By prioritizing adaptation and implementing the NAP's strategies, Pakistan can not only mitigate the
growing risks but also seize the limited but real opportunities for sustainable economic growth and social

inclusivity. It presents a unique and pivotal opportunity for the nation to take the lead, becoming a beacon of
inspirationfortherest of the worldinthe critical battle against climate change.
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1.1 Context

The accelerated impacts of climate change have redefined Pakistan's experience with vulnerability, disaster
management, resilience, and development. Pakistanisamongthe top-ten countriesinthe world most vulnerable to
the negative effects of climate change.’ These effects are clearly visible in the country: for example, rising
temperatures over the past century—increasing at a higher rate than average global temperatures—are leading to
heat stress and increased water scarcity. Pakistan is close to reaching the water scarcity threshold of 1,000 cubic
meters per capita of annual water availability. Sealevelsinthe Indus Deltaarerising, accelerating the salinization of
inland waters. Perhaps most dramatically, Pakistan is seeing both more frequent and more intense extreme
weather events and natural disasters. The most recent floods, in 2022, inundated one-third of districts in the
countryand affected 33 million people, 8 million of whom were displaced.

All these effects—increased temperature, greater heat and water stress, more frequent and more intense floods
and drought, uneven erratic precipitation, and rising sea levels—have massive spill-over and knock-on effects on
development and economic growth. Agriculture isamong the sectors worst hit by climate change effects: reduced
productivity is leading to the loss of agricultural livelihoods and growing food insecurity. The human, physical, and
economic toll of repeated natural disasters is huge: each new disaster further erodes Gross Domestic Product
(GDP), personalresilience, and development gains.

Every part of Pakistan is experiencing the adverse effects of climate change, but the extent and nature of those
effectsvary fromoneregionto another—from glacial lake outburst floods(GLOFs)in the north, to droughtin parts of
Sindhand Balochistan, to cyclonesin coastal areas. Nonetheless, the scale of damage andloss from climate change
issovast that few Pakistanis have not felt these directly.

Amongthem, itis the marginalized groups who are affected the most. Thisis one of the most significant impacts of
climate change: groups that lack the resources and capacity to withstand the effects of climate change, or to
recoverandrebuild, andthe onesthat bearitsbrunt. Thus, climate change in Pakistanis, deliberately or not, fuelling
greaterinequities.

Projections about future climate change effects in Pakistan offer little comfort. They indicate further increases in
temperature, declining water availability, higher sea levels, and even more frequent and intense extreme weather
events.

1.2 Combating Climate Change

It is clear from current data and future projections that climate change poses fundamental risks for Pakistan: if
current trends persist, more and more of the country will be rendered uninhabitable. This would lead to mass
population displacement, increased competition for depleting resources, and the very real prospect of conflict. All
thismeansthat combating climate change in Pakistanisimperative.

Because Pakistan has some of the world's lowest levels of greenhouse gas emissions, mitigation—taking measures
to reduce such emissions—is therefore less pertinent than adaptation in the country's battle with climate change.
Emphasizing adaptation measures will enable Pakistan to proactively address the potential impacts of climate
change and build resilience to withstand its effects. By prioritizing adaptation, Pakistan can effectively tackle the



challenges posed by climate change while utilizingitsrelatively low greenhouse gas emissions as a starting point for
asustainable and climate-resilient future.

The economic cost of climate change in Pakistan is substantial and continuously increasing. It affects all sectors,
including agriculture, infrastructure, trade, and tourism. By proactively addressing climate risks and developing
adaptation strategies, Pakistan could reduce its economic losses, enhance business continuity, and pursue
sustainable economic development.

Pakistan has already taken significant steps toward combating climate change effects. It is a signatory to major
international conventions and has translated these commitments into national policies and programs. A robust
institutional framework, led by the Ministry of Climate Change & Environmental Coordination(MoCC&EC), has been
established to guide and implement these initiatives and to coordinate the many stakeholders involved at the
national, provincial,andlocallevels.

Given the challenges posed by climate change, Pakistan needs to prioritize adaptation. This is where the National
Adaptation Plan (NAP)is critical. NAPs are one of the most important mechanisms for adapting to climate change.
They create comprehensive medium- and long-term plans, and—crucially—integrate adaptation into national
policiesanddevelopment.

The Pakistan NAP provides a framework for implementing adaptation, promoting inclusivity, and fostering
collaboration among different stakeholders. It can also be an effective tool for resource mobilization. By
encouraging the country to invest in adaptive strategies, innovation, and the empowerment of vulnerable
communities, the NAP endeavoursto safeqguard the wellbeing of present and future generationsandto preserve the
rich biodiversity, ecosystems, and cultural heritage that make Pakistan such a distinctive and vibrant nation. This
reportrepresentsone outcome of the NAP process. It both explains the background to the Pakistan NAP and details
itsscopeaswellasimplementationand monitoringarrangements.

Chapter 2 describes the effects of climate change already observed in Pakistan and the impact these have had on
development and economic growth. It also presents future projections in relation to climate change, and the
consequencesfordevelopmentand growth.

Chapter 3 explains the background and importance of the NAP and how it fits into the country's existing climate
change policy and institutional framework. It also describes the process by which the NAP was developed and the
principles that guided its development. Chapter 3 ends with the vision and goals of the Pakistan NAP and outlines
the main sectorsand cross-cuttingareas coveredinit.

Chapter 4 focuses on climate-related sectors and cross-cutting areas. For each, the chapter explores the
importance of the sector or cross-cutting area and the challenges climate change poses to it. The chapter then
presentsthevariousadaptationinitiativestobe carried out, and the objectivestheyareintended toachieve.

Chapter5setsoutimplementationarrangementsforthe NAP, along with monitoringand evaluationarrangements.
The NAP will shed light on the adaptation measures Pakistan needs in order to reduce its vulnerability to the

accelerated impacts of climate change, prevent further adverse effects, build climate resilience among
communities, and promote sustainable development.

13



14



7. Climate Risks
and Vulnerabillities

NATIONAL
ADAPTATION
PLAN: A ' sman




2. Climate Risks and Vulnerabilities

2.1 Historic Climate Profile
Observed Climate Trends

According to the 2021 Global Climate Risk Index, Pakistan ranks eighth among countries in the world most
vulnerable to long-term climate risk. These most vulnerable countries can be divided into two groups: those most
affected because of exceptional natural catastrophes, and those affected on an ongoing basis by extreme climate
events. Pakistan fallsintoboth groups.

The impacts of climate change already being observed in Pakistaninclude (i) rising temperatures that are leading to
enhanced heat and water-stressed conditions, particularly in arid and semi-arid regions, reducing agricultural
productivity; (ii) an increase in the frequency and intensity of extreme precipitation events, causing frequent and
intense floods and droughts; (iii) the projected recession of the Hindu Kush- Karakoram-Himalayan (HKH) glaciers
due to global warming and black carbon deposits from indigenous and trans-boundary pollution sources,
threatening water inflows into the Indus River System; and (iv) rising sea levels that threaten coastal areas. These
effectsareelaborated below.

- Rising temperatures: Pakistan has seen an increase in mean temperature of 0.63°C over the past century.
However, during the 1981-2005 period, the decadal mean temperature rise in Pakistan was 0.39°C as compared
to 0.18°C for the globe, which implies that the warming over Pakistan was twice as fast as the global mean
temperaturerise.’

- Precipitation: Overall, mean precipitation in Pakistan increased by 25 percent during the past century
(1901-2000)." However, there were regional variations. Average precipiration in arid plains and the coastal belt
has fallen by 10-15 percent since 1960, but most other regions have seen a slight increase, both in the monsoon
andthedryseasons.’

- Water scarcity: Because of climate change and over-exploitation, water flow in the Indus River System,
Pakistan's main source of freshwater, is considerably reduced. Between 1990 and 2015, per capita water
availability in Pakistan declined from 2,172 to 1,306 cubic meters.’ According to the International Monetary Fund
(IMF), Pakistan's per capita annual water availability as of 2017 is 1,017 cubic meters—perilously close to the
scarcity threshold of 1,000 cubic meters.” It is likely to be even less now. Pakistan Council of Research in Water
Resources (PCRWR) has warned that the country will approach absolute water scarcity by 2025," which will be
further exacerbated by water distribution issues between upper and lower riparian communities at the national
andtransboundarylevels with India.

- Rising sea levels: Climate change has impacted the Indus River Delta, where the Indus flows into the Arabian
Sea.Withtherising of the sealevel, the deltaisnow almost at sea-level. Increasing salinity in creeks and streams
inland is negatively impacting local ecosystems and fresh water supplies and reducing the available agricultural
land. Rising water temperature—average surface temperature in the Arabian Sea rose from 29°C to 31°C in just
two years—has increased the formation of storms that are pushing the sea into coastal communities.” An
estimated 100 acres of arable land are destroyed every day by sea intrusion.” Some parts of Karachi, which sits
closetothedelta, are already submergedinthe Arabian Sea, and there are warnings that many otherareas could
followinthe next 35to 45years."



Pakistan is one of the most flood-prone countries in South Asia. Flooding is the most frequently recurring natural
disaster in Pakistan, with major events occurring almost annually since 2000.” The devastating mega-floods of
2022 broke all previous records. However, the forms of flooding vary in different parts of the country, the most
common being GLOFs in the north, riverine flooding and flash floods in the plains, and coastal flooding associated
with cyclone events. The low-land plains of Sindh and Balochistan, which include the urban regions of Karachi and
Hyderabad, are vulnerable to the impact of cyclones. In June 2023, storm surges and heavy rain caused by Cyclone
Biparjoy, which became the longest surviving cyclone in the Arabian Sea, besieged parts of Sindh that were still
reelingfromthe 2022 floods.

Climate change is leading to increasing periods of drought in parts of Pakistan. Low rainfall levels and water
shortages lasting many months in 2018 produced drought conditions in Balochistan and Sindh: in September 2018,
the Sindh government declared substantial parts of southern Sindh as “calamity areas” due to low rainfall during the
monsoon season.” Drought differs from other natural disasters in that it can build up gradually over a period of time,
andits effects canlingerforyearsafterward.”

Observed Climate Change Impacts

HumanToll

Climate change effects and related extreme weather events can cause large-scale loss of life and suffering. The
super-flood of 2010 alone inundated an area of 38,600 square km and killed 1,600 people,” while the mega flood of
2022 took the lives of more than 1,700 people, one-third of them children, and affected 33 million people, 8 million of
whomwere reportedly displaced. Drought periods (1969, 1974, 1987,2002, and 2013-2015) have been associated with
acute and chronic malnutrition.” In Tharparkar(Sindh), for example, many children died of malnutrition in 2014 after
severely reduced rainfall from March 2013 to February 2014.° In 2015, an unprecedented heat wave with
temperatures as high as 49°C killed more than 1,200 people in Karachi.” Air pollution poses a significant challenge in
Pakistan. In 2019 alone, it is estimated that 114,000 deaths were attributable to PM2.5 pollution. Furthermore, the
impact on public healthis evident as Pakistan'saverage life expectancy hasbeenreduced by 4.3 years.”

Economic Losses

According to the United Nations Economic and Social Commission for Asia and the Pacific (UN-ESCAP), Pakistan
facesthe highest projected loss of GDP from climate change, reaching 9.1percent of GDP annually in the worst-case
climate change scenario.” The negative economic impact of climate change manifests in two broad ways: one,
damage to infrastructure, property, and other physical assets that have to be replaced; and two, loss of lives,
livelihoods, and economic activity, leading to reduced growth. Both lead to a reversal of development gains.
Between 1992 and 2021, climate- and weather-related disasters in Pakistan resulted in USS$29.3 billion of economic
losses (inflation-adjusted to 2021 US dollars) from damage to property, crops, and livestock, equivalent to 11.1
percentof2020GDP.

Floods cause particularly massive damage: between 2010 and 2014, five major flood events affected 38.12 million
people and resulted in monetary losses of over US$18 billion,* with the super-flood of 2010 alone accounting for
damage of around USS$10 billion.” Damage from the 2022 floods was even higher, estimated at USS14.9 billion, with
an estimated total loss of USS15.2 billion and total needs of USS16.3 billion. It is projected that recovery and
reconstruction needs will be sizable—1.6 times the budgeted national development expenditure for FY23. The 2022
floods causedloss and damage equivalent to 8 percent of Pakistan's GDP, and overall decline in 2023 GDP as adirect
impactofthe 2022 floodsisprojectedtobearound2.2 percentof FY22 GDP.

Similarly, between 2000 and 2002, drought in Balochistan and Sindh caused economic growth to fall from an
average of 6 percent to 2.6 percent.” The northern regions of Pakistan, particularly those connected to Azad
Jammu Kashmir(AJK)and Gilgit Baltistan(GB), are severely affected by frequent GLOFs and landslides, which often
limittransportationand evacuationroutes, furtherhamperingeconomicactivity.
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Figure 2.1.1: Total Occurrence and Average Economic Damage from Natural Disasters in
Pakistan between 1963 and 2022 (as a percentage of GDP)”
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Note: The occurrence is measured by combining the total counts of events, while the average economic damage is quantified by calculating the yearly average
value over the ten-year period. To calculate %GDP, adjusted total damage is divided by the 2022 GDP.

Source: The international disasters database

Agricultural Productivity and Food Security

Natural disasters, in particular floods, cause massive loss of crops and livestock, and stagnant water in farmland
further delays efforts to grow other crops. In addition, nearly all arable land in Pakistan is already cultivated and
production is dependent on a glacier- and snow-fed irrigation network, making it extremely vulnerable to climate
change. The negative effects of climate change on agriculture include (i) reduced availability of irrigation water,
which limits crop productivity; (ii) altered growing periods, which adversely affects staple crops such as wheat,
maize and rice predominantly grown in the south of the country, leading to higher food prices; (iii) crops and
rangelands damaged by floods and droughts; (iv) deteriorated agricultural land due to saline intrusion, soil erosion,
and waterlogging—almost 2 million acres of arable land in the fertile Indus Delta have been lost as a result of saline
intrusion from reduced river flows and rising sea levels; (v) reduced foreign exchange earnings and agricultural
livelihood security; and (vi) decreased livestock productivity (due to higher temperatures and drought leading to
heat stress), reduced animal fodder production, andincreased stress on feed and water sources.”

Agricultural productivity is directly linked to food security. Pakistan is already a food-insecure country:
approximately 40 percent of households already grapple with this pressingissue, and climate change threatens to
exacerbate the situation to a distressing 60 percent by the year 2050. Two key indicators of food insecurity are
Prevalence of Undernourishment (PoU)—meaning how many people lack dietary energy—and Prevalence of
Moderate and Severe Food Insecurity (that is, access to nutritious and sufficient food). PoU in Pakistan has
remained at around 20 percent since 2007-2009 but has increased in absolute terms (to 40 million in 2016-2018)
because of population growth as well as increased droughts.” In 2018, 23.5 percent of Pakistani households were
estimatedto be either moderately or severely food-insecure, with 10.1percent severely food-insecure.”

Competition for Resources

Asnoted, climate changeisleadingtotheloss of agriculturaland grazingland, increased water scarcity, and the loss
of livelihoods. This creates greater pressure and competition for the remaining scarce resources, for example,
between pastoralists and livestock farmers for land as Pakistan's vegetation cover and pastures shrink. Where the



effects of climate change are chronically severe, this leads to forced population displacement and thereby
increased strain on resources and services. This in turn often sparks tensions—even conflict—between host and
internally displaced person (IDP) communities. These effects are exacerbated by Pakistan's growing population.
With a current population of over 240 million® and a growth rate in 2022 of 1.9 percent,” the country is already the
world's fifth-most populous. Figure 2.1.2 traces the knock-on effects of climate change, showing how it generates
competitionfor,and potentially conflict over, resources.

Figure 2.1.2: Links between Climate Change and Conflict and Migration
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Source: Adapted from Abel et al., “Climate, conflict and forced migration®

Karachi, Pakistan's largest city, aptly illustrates the challenge of increased competition over depleting resources.
Climate change from both natural causes—for example, the increased salinity in the Indus Delta—and from human
causes—such as the cutting of mangrove forests in the past that displaced an estimated 80 percent of the 5 million
Pakistanis who once lived along the banks of the Delta—exacerbates this issue.” Many of them have moved to
Karachi, placing additional pressure on resources there. Karachi is expanding rapidly—the urban footprint
increased by a quarter between 2001 and 2013. But this is largely in the form of space-inefficient sprawl, without
adequate investment in services and infrastructure, and not planned in a way to minimize exposure to natural
disasters.” Wateris already a scarce resource in the city. Karachi merits particular attention as it is Pakistan's most
vitaleconomic hub, and the effects of climate change and water scarcity are particularly acute—and threatening—in
the city.

Vulnerable Population Groups Most at Risk

Itisimportant to stress that the adverse effects of climate change are not experienced equally by the population,
women, the poor and landless are particularly impacted. Women are disproportionately vulnerable because their
socioeconomic statusis not equal to those of men, reflecting patriarchal norms and attitudes. Globally, women are
14times more likely to die when a disaster hits.” The poor and landless have the least capacity to respond(that s, to
adaptandtorecover). Differencesinland distributionand ownership structuresinrural areas are significant factors
in the incidence of poverty and thus in vulnerability. The poorest and landless tend to have homes in flood-prone,
low-lying areas of the main village. Furthermore, katcha or semi-pukka(semi-solid)housesin rural areas are tend to
be constructed out of low-cost, easily available materials.” Such houses are highly vulnerable to meteorological or
geological hazards.
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2.2 Future Climate Profile
Projected Climate Trends

As seen, the effects of climate change to date in Pakistan have been significant. Regrettably, future projections are
equally sombre. Based onanumber of sources,” climate change effects are projected to be as follows:

- Temperature: Pakistan's projected temperature increase is expected to be higher than the global average.
Temperature increases of 1.4°-3.7°C are projected by the 2060s and increases of 6.0°C by the 2090s (figure
2.2.1), with projected increases higher during winter and in the north. The frequency of hot days and hot nightsis
expected to rise significantly, and the Intergovernmental Panel on Climate Change (IPCC) has issued a warning
thatthe frequencyandseverity of extreme heatwavesare expectedtoriseintheregiondueto climate change.

- Precipitation: Mean annual precipitation changes are uncertain, with projected monthly rainfall changes
ranging from a decrease of 20 percent to an increase of 41 percent by the 2090s. While large uncertainties
remain, climate models point toincreased rainfall from January to June and adecrease from July to September,
along with anincreasing trend in rainfall over the Upper Indus Basin and a decreasing trend in the Lower Indus
Basin.

- Water scarcity: It is projected that water availability per capita will decrease to an alarmingly low level by 2025.
Yields of major crops suchaswheatandrice are expected to decrease significantly.

- Sealevelrise and sea water intrusion: Increases in sea levels of 30-80 cm are forecast by 2100. The low-lying
coastalregions of Pakistan, including the city of Karachi, are at significant risk from projected sea-levelrise. Asit
rises, itis causing sea water intrusion further into the Indus Delta, affecting the freshwater sources and overall
ecological balance of the Indus Delta.

- Extreme weather events: Higher frequency and intensity of extreme weather and climate events, such as
cyclones, floods, and droughts, are expected. Projected decreases in glacier volume and snow cover will lead to
alterationsin the seasonal flow pattern of the Indus River System and an increase in the formation and outburst
of glacial lakes.

Figure 2.2.1: Projected Annual Mean Temperatures between 2015 and 2100 in Pakistan
(Baseline: 1995-2014, Multi-Model Ensemble)
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Projected Climate Change Impacts

Just as climate change effects to date have had highly negative impacts on development and growth in Pakistan, so
will future climate change projections have severe adverse consequences. Seven of the most likely impacts of
climate change ondevelopmentin Pakistanare as follows:*

« The annual expected damage from riverine floods by 2050 is projected to surge by 47 percent (RCP 4.5) and 49
percent(RCP8.5), respectively.

« The fraction of the population exposed to heatwaves each year is expected to increase by 32 percent (RCP 4.5)
and 36 percent(RCP 8.5)by 2050, respectively.

- Labour productivity is projected to decline across the board because of escalating heat stress—by 7 percent
(RCP4.5)and 10 percent(RCP 8.5), respectively.

- Theagriculture sectorislikely to be severely impacted by climate change, leading to increased pressure on food
production and access. For example, by 2050 the annual mean wheat yield is expected to decline by 1 percent

(RCP4.5)and 2.5 percent(RCP8.5), respectively.

« Precipitation changes and declining water availability could damage riverine ecology, impair water security, and
affecthydropower production.

- Sea-level rise will contribute to the further salinization of soils and coastal erosion, and inundation will harm
fisheries and aquaculture; over time, there is likely to be a partial collapse of the natural systems that underpin

Pakistan'seconomy.

= Air and water pollution will have aggravated effects on human health, especially those living in the vulnerable
areas.

Figure 2.2.2: Projected Impacts of Climate Change
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(b) Fraction of Population annually exposed to Heatwaves in Percentage®
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Note: Animportant caveat is that the numbers presented in the above figures represent the median of ensemble projections. Some models, in other words, predict
even more severe impacts, as indicated by the spread of the time series. These model-to-model variations highlight the uncertainties inherent in projecting the
extent of climate change impacts. When formulating adaptation plans and policies, it is therefore necessary to consider the full range of potential outcomes and
accountforthe entire spectrum of possibilities, some of which could be graver than what these figures present.



Overall, these shocks will adversely affect all aspects of the economy in an already fiscally constrained country that
has seenrelatively low growth, especially in the past few years. The GDP losses that Pakistanis already facing from
the degradation of its environment and its low human capital will only be magnified if extreme climate-related
events reverse development gains made over the last several decades and divert limited public financing toward
reliefandrecovery effortsinstead of economic growth and the building of climate resilience.

Weak growth will increase the risk of extreme poverty, food insecurity, and malnutrition. This will make sustained
progressinpovertyreductionand humandevelopmentfarmore challengingthanitistoday. Theseinterrelatedrisks
could also set the stage for major societal disruptions, including the displacement of people and greater pressure
on cities unprepared for the influx of displaced migrants, on top of those they currently host. These projections
highlight the urgency and importance of devising comprehensive adaptation strategies to reduce the impact of
climate change onvarious sectors of Pakistan'seconomyand society.
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3. The NAP Process, Vision and Principles

3.1 NAP Process Overview

National Adaptation Plans (NAPs) are widely seen within the international development community as one of the
most important mechanisms for adapting to climate change. They aim to reduce vulnerabilities to climate impacts
by creating comprehensive medium- and long-term plans, including the integration of adaptation measures into
national policy. Adaptation can take the form of activities designed to enhance the adaptive capacity of a system, or
actions that modify socioeconomic and environmental systems to prevent or minimize the damage caused by
climate change. The NAP process was formally established in 2010 under the Cancun Adaptation Framework—an
outcome of the 2010 UN Climate Change Conference(COP16)—and reiterated inthe 2015 Paris Agreement at the 2016
UN Climate Change Conference(COP21).

The United Nations Framework Convention on Climate Change (UNFCCC) defines adaptation as adjustments in
ecological, social, or economic systems or policy processes in response to actual or expected climate stimuli and
their effects orimpacts. Adaptation can take the form of activities designed to enhance the adaptive capacity of a
system, or actions that modify socioeconomic and environmental systems to prevent or minimize the damage
caused by climate change. Itis a critical component of the long-term global response to climate change to protect
people, livelihoods, and ecosystems.

Moving from adaptation to resilience involves a shift in focus from reactive responses to climate impacts towards
proactive measures that enhance the capacity to withstand and thrive in the face of climate change. While
adaptation strategies aim to adjust to current climate challenges, building resilience encompasses a broader and
more forward-looking approach. Rather than addressing climate challenges in isolation, the key is to emphasize
system-wide solutions that offer co-benefits across various sectors, such as nature-based solutions that protect
ecosystems, and to mitigate climate risks while supportingbiodiversity and livelihoods.

Building resilience in Pakistan requires the formulation and implementation of transformative policies and
investments that unlock the nation's suppressed economic and social potential. By adopting an integrated
approach and addressing various sectors, Pakistan can effectively overcome its challenges and pave the way for
sustainable development, that leads to a prosperous and resilient future for its people. Climate-resilient planning
and design are closely linked to development planning. In most cases, adaptationin practice is naturally embedded
in the fabric of development. Moreover, investments in technology and innovation can catalyse economic growth
andimprove the efficiency and effectiveness of various sectors.

Identifying and addressing major vulnerabilities to climate change are central to the NAP process. It represents a
shift from ad hoc, project-based adaptation interventions focused on short-term needs to more strategic and
programmaticapproaches, ensuring thatinterventionsare aligned withlong-term climate resilience goals.

The NAP process has three broad phases: planning, implementation, and monitoring and evaluation (M&E). In 2012,
at the COP level," a comprehensive set of technical guidelines were organized in four clusters: (i) laying the
groundwork and addressing gaps; (ii) preparatory elements; (iii)implementing strategies; and(iv) report monitoring
and review. These form a roadmap for countries in the NAP process. But it is important to stress that they are
generic guidelines. Countries can choose which steps to apply to their specific situation, and which activities are to
be carried out under each phase. Crucially, the NAP process is continuous, iterative, country-driven, participatory,
andtransparent.

Nationally Determined Contributions (NDCs) are pledges countries make to achieve the Paris Climate Agreement
objectives, thatis, to take steps aimed at limiting global temperature increase and adapting to climate change. The



processtoformulateandimplement NAPswas setin 2010 during COP16, while NDCs were introduced in COP21under
the Paris Agreement. Even though the NAPs pre-date the NDCs and focus on adaptation, the goals and priorities
identified through the NAP process can be included in a country's NDC. The NAP process is a means of
operationalizingadaptationcommitmentslistedinthe NDC.NAPsand NDCs can thus be mutually reinforcing.

The NAP documentisakeyoutcomeand centralcomponent of the NAP process that(a)describesthe principlesand
overall approach of the NAP process, and aligns it with the broader policy landscape; (b)identifies specific sectors
and themes that are especially relevant to the country's context, its medium- and long-term adaptation priorities,
and the strategies for addressing and tracking them; and (c) can also describe how a country will go about
embedding adaptation into its development planning, decision-making, and budgeting processes. Other
documents might also be prepared as part of the process, including implementation plans, resource mobilization
strategies, financing strategies, conceptnotes, and funding proposals.

The NAP process continues to regularly assess climate risks, engage stakeholders, build capacities, identify
potential sources of finance for implementation, track, monitor and report on the progress, and review stated
adaptation priorities. Pakistan's NAP should be reviewed by 2030.

3.2 Rationale for Pakistan's NAP

The rationale for the NAP stems from Pakistan's vulnerability to climate change and the pressing need to tackle its
effects,andthefactthatitsdevelopmentandimplementation would bringnumerous benefits.

First, an adaptation framework will provide the framework for identifying and prioritizing adaptation needs,
developingstrategies, andimplementingactionstoreduce vulnerabilityand build resilience.

Second, mainstreaming adaptation will help integrating it into national planning processes, making it an integral
part of development decision making. Such mainstreaming will ensure a more coordinated and effective response
acrossdifferentsectorsandlevels of governance.

Third, safeqguarding development emerges as another significant benefit. Integrating adaptation measures into
policies, plans, and programs will allow Pakistan to effectively manage climate risks, minimize their negative
impacts on development, and safeqguard the progress achieved in sectors such as agriculture, health, education,
anddisasterriskreduction.

Fourth, resource mobilization could help Pakistan mobilize domestic and international resources for adaptation
efforts. The NAP will provide a comprehensive framework for identifying funding needs, aligning resources, and
attracting investments in climate-resilience-promoting projects and programs. Collaboration is another benefit.
Since NAP developmentinvolves extensive collaborationand engagement with diverse stakeholders, this will foster
partnershipsandknowledge-sharing, enabling collective and collaborative responses.

Fifth, the NAP would enhance inclusivity by serving as a platform for stakeholders to contribute their expertise,
resources, and perspectives. Thiswilllead to moreinformed andinclusive decision-making processes.

Sixth, the NAP would strengthen Pakistan's international commitments because of its strong links with the
international convention frameworks. By implementing the NAP, Pakistan will make progress toward relevant
Sustainable Development Goals (SDGs)and fulfill its obligations under the Paris Agreement and Sendai Framework
for Disaster Risk Reduction.

In summary, by developing the NAP and implementing effective adaptation measures, Pakistan can enhance
climateresilience, reduce risksto accelerated impacts of climate change, climate-proof critical infrastructure, and
ensure sustainable developmentamidachangingclimate.
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3.3 Foundation

Policy Framework

Pakistan's commitment to tackling climate change is manifested internationally and domestically. The countryisa
party to the UN Framework Convention on Climate Change (UNFCCC), and successfully submitted its updated NDCs
to UNFCCC in 2021. It has also ratified the 2015 Paris Climate Agreement. Other international conventions to which
Pakistanisasignatoryinclude the Sendai Framework for Disaster Risk Reductionand the Global Methane Pledge. As
a member and former chair of the G77+China group, the country has also played an active role in climate policy
negotiations, notablyat COP27in Sharm EI-Sheikh, where Pakistan'sleadership played avitalrole in establishing the
Loss & Damage Fund.

Domestically, Pakistan's National Climate Change Policy (NCCP), first published in 2012 and updated in 2021, is the
key document. It provides a framework for addressing climate-related issues in Pakistan through action plans,
programs, and projects. The NCCP takes an integrated approach to building resilience in various climate-sensitive
sectorsatthenationaland subnationallevels, and to covering both mitigationand adaptation.

The Framework for Implementation of NCCP 2014-2030, a follow-up document, offers more detail on how to adapt
to climate change and carry out mitigation. Given Pakistan's profound vulnerability to climate change, the nation's
paramount focus lies in adaptation. The document presents adaptation actions for various climate-sensitive
sectors, including water, agriculture, forestry, coastal areas, biodiversity, and health. It also identifies appropriate
actionsfordisaster preparedness, capacity building, institutional strengthening, and awarenessraising.

Other relevant policies and laws incorporating commitments to addressing climate change include National Clean
Air Policy 2023, National Hazardous Waste Management Policy 2022, Updated National Climate Change Policy 2021,
Updated Nationally Determined Contributions 2021, Pakistan Vision 2025, Alternative Renewable Energy Policy
2019, National Electric Vehicle Policy 2019, Agriculture Policy 2018, Climate Change Act 2017, National Water Policy
2017, Biodiversity Strategy and Action Plan 2017, National Forest Policy 2015, and the Sustainable Development
Goals 2015 and Intended Nationally Determined Contributions 2015. A high-priority initiative under the updated NDC
is the preparation of the NAP. Additionally, initiatives and programs such as the Living Indus Initiative, Recharge
Pakistan, and GLOF-II project are currently underway, aligning with Pakistan's NAP and reinforcing the country's
resilience to climate change.

Institutional Framework

Responsibility for actions to address climate change effects in Pakistan is shared among multiple government
bodies at the federal and provincial levels. Key among these is the Ministry of Climate Change and Environmental
Coordination (MoCC&EC), the national focal point and designated authority for all multilateral environmental
agreements, including the UNFCCC, the IPCC, Paris Agreement, Adaptation Fund, and Green Climate Fund.
Coordination of climate change activities is thus a significant part of MoCC&EC's mandate. The MoCC&EC and its
committees work with line ministries/divisions and departments at the national and provincial levels to ensure that
climate changeis mainstreamed across different sectors.

Specifically in relation to adaptation, the 2017 Pakistan Climate Change Act empowers the MoCC&EC to establish
the Pakistan Climate Change Council, which met in 2022. It can approve and monitor the implementation of
comprehensive adaptation policies, strategies, plans, programs, projects, and other measures.

The Expert Group (EG) will be constituted, consisting of experts 25 technical institutions who will meet periodically
tooversee theimplementation of NAP. MoCC&EC will serve as the Secretariat for the EG, and it will be co-chaired by
the Planning Commission.



3.4 Vision and Goals

The Pakistan National Adaptation Plan has the following visionand goals:

A climate-resilient Pakistan made up of communities with socioeconomic and environmental
Vision: adaptive capacities—collaborating to pursue prosperity, promote personal and national
wellbeing, and protect theirecosystemsthroughinclusive sustainable approaches.

Enhance the sustainable development of vulnerable communities by fostering social, economic,

Goals: and environmental resilience. This can be achieved through a progressive empowerment process
that ensures equitable resource utilization, building on gender-responsive, participatory,
transparent, and sociallyinclusive approaches.

Figure 3.4.1: Vision for Building Systemic Climate Resilience

A climate-resilient Pakistan made up of communities with socioeconomic and
environmental adaptive capacities—collaborating to pursue prosperity, promote
personal and national wellbeing, and protect their ecosystems through inclusive

sustainable approaches.

. Environmental
Green Jobs and Inclusive Growth and Conservation and
Livelihoods Social Equity Biodiiversity Protection
Good Governance and Sustainable Infrastructure Responsible Corporate
Policy Alignment and Services Practices

« Addressing income inequality and social disparities to create a more just and cohesive
society

- Building systematic resilience against climate change and natural hazards

» Prioritizing investments and policy reforms to support climate-resilient and low-carbon
fransition

- Embracing the power of technology and innovation

« Fostering collaboration between government, private sector, civil society, and communities
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Thefullachievement of the NAP visionrests onsix pillarsand four foundations.

SixPillars:

1. Green Jobs and Livelihoods: Fostering green jobs and livelihoods is essential for climate resilience. This
involves creatingemployment opportunitiesin sectorsthat contribute to environmental sustainability, such as
renewable energy, sustainable agriculture, green manufacturing, and eco-tourism. Investing in workforce
training and capacity-building for green industries will not only reduce carbon emissions but also enhance the
resilience of communities by providing stable and sustainable income sources.
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Inclusive Growth and Social Equity: Ensuring that economic development benefits all segments of society is
vital. Prioritize inclusive growth that gives marginalized groups equal access to opportunities, education,
healthcare, and decent work. Address income inequality and social disparities to create a more just and
cohesive society.

Sustainable Infrastructure and Services: Climate-resilient infrastructure and services are essential for
withstanding the impacts of extreme weather events and ensuring continued access to essential resources.
Thisinvolvesincorporating climate considerations into the design and maintenance of infrastructure, such as
resilient buildings, flood defences, and reliable water and energy systems. Ensuring the accessibility of these
services to all communities, including those in remote and underserved areas, is critical for building climate
resilience.

Environmental Conservation and Biodiversity Protection: Protecting and restoring natural ecosystems is
crucial for climate resilience. Healthy ecosystems provide numerous benefits, such as carbon sequestration,
water reqgulation, and protection against natural disasters. Investing in biodiversity conservation helps
maintain the balance of ecosystems and enhances their resilience to climate change. Preserving biodiversity
alsosupportsfoodsecurity, asdiverse ecosystems provide essentialresources foragriculture andfisheries.

Good Governance and Policy Alignment: Effective governance and policy frameworks are fundamental for
building climate resilience. Governments need to develop and implement robust climate change adaptation
and mitigation strategies, aligning them with national and international commitments like the Paris
Agreement. Transparent and accountable governance ensures the efficient allocation of resources, effective
climaterisk management, and the integration of climate considerationsinto development planning.

Responsible Corporate Practices: The private sector hasacrucial role to playin the climate resilience agenda.
Responsible corporate practices involve adopting sustainable business models, reducing greenhouse gas
emissions, minimizing environmental impacts, and respecting human rights. Emphasizing corporate social
responsibility ensures that businesses actively contribute to climate resilience by addressing environmental
challengesand supportingcommunities'well-being.

Four Foundations:

1)

2)

3)

4)

Capacity Building and Knowledge Management: Strengthening research and development efforts to generate
climate data, improve modelling capabilities, and develop innovative solutions for climate resilience; and
forging national and international partnerships to share knowledge, best practices, and technological
advancementsinclimateresilience.

Collaboration and Partnerships: Actively engaging in international climate negotiations and cooperation to
advocate for global climate justice and against loss and damage, and to secure financial resources, capacity
building, and technology transfer; collaborating with neighbouring countries and with international
organizations to address transboundary climate challenges such as water scarcity, cross-border pollution, and
shared ecosystem management.

Technology and Innovation: Embracing digitalization to enhance Pakistan's governance systems, improve
service delivery, facilitate access to information and resources, and empower citizens; supporting the growth
of small and medium enterprises (SMEs) and entrepreneurship to unleash the entrepreneurial spirit and
creativity of the Pakistanipeople, drivingeconomic diversification, job creation, and inclusive development.

Strategic Investments and Policy Reforms: Prioritizing investments and policy reforms that support climate-
resilient and low-carbon transitions is crucial. This involves directing resources towards sustainable
infrastructure, green technologies, and adaptation measures. Policy reforms should align with climate goals,
incentivize sustainable practices, and provide aconducive environment for climate-resilient development.



3.5 Principles and Approach

The Pakistan NAPwas developed by drawingontenguiding principles:

1

2)

3)

4)

5)

6)

7)

8)

9)

10)

Mainstream Climate Adaptation: This principle emphasizes the need to consider climate adaptation in every
aspect of decision making, across sectors and levels of governance. Whetheritisinfrastructure development,
urban planning, agricultural practices, or disaster preparedness, integrating climate adaptation measures will
ensure that Pakistanbuildsresilience to climate change impacts.

Think Strategically: Climate change is a long-term challenge, and effective adaptation requires strategic
planning that considers the needs of both current and future generations. It involves developing adaptive
strategies that anticipate potential future climate scenarios and evolving risks, adopting an intergenerational
perspective thatspanspolitical, planning, and financial cycles.

Make Evidence-Based Decisions: Science-based evidence is crucial for understanding the impacts of climate
change and identifying appropriate adaptation measures. Local knowledge, particularly from indigenous and
traditional communities, can offer valuable insights into climate-related vulnerabilities and effective
adaptation practices.

Promote Nature-Based Solutions (NBSs): NBSs involve utilizing and preserving natural ecosystems and their
functions to address climate challenges. These solutions can include reforestation, wetland restoration,
sustainable agriculture, and green infrastructure. By prioritizing nature protection, Pakistan can not only
enhance climateresilience butalso protect biodiversity and promote sustainable development.

Act Locally: Climate change impacts vary significantly from region to region. Acting locally involves
contextualizing and understanding the specific risks and opportunities each community faces from climate
change, and tailoringadaptation strategiesto theirunique needs.

Leave No One Behind: Foster inclusivity by prioritizing the participation of marginalized groups, in particular
women, children, indigenous groups, and persons with disabilities, in decision making to ensure that their
needs, knowledge, and perspectives are taken into account. Prioritize support for the most vulnerable people,
places, andinfrastructureimpacted by climate change, while building adaptive capacity for all.

Think Ahead and Stay Flexible: Take proactive measures to adapt to changing conditions. Design actions and
decisions to be flexible and open to revision as circumstances evolve. At the same time, set clear policies that
provide predictability for communities and businesses, and try to avoid abrupt disruptions in taking early
adaptationaction.

Address Inequity: Incorporating climate justice into adaptation actions means addressing the historical and
systemic inequalities that have led to certain groups being more vulnerable to climate change impacts. It
involves making intentional efforts to reduce these disparities and ensuring fair access to resources and
opportunitiesforall. Choose adaptationactionsthatachieve complementary goalsand avoid maladaptation.

Coordinate and Collaborate: Climate change isacomplex challenge that requires collaborationamong various
stakeholders, including governments, communities, NGOs, businesses, and international organizations. By
coordinating efforts and sharing resources and knowledge, adaptation measures can be more efficient and
impactful.

Build Capacity and Knowledge: To achieve successful climate adaptation, it is crucial to build capacity and
knowledge at all levels. This includes investing in research, education, and training to equip decision-makers,
professionals, and communities with the tools and understanding needed to implement effective adaptation
strategies.
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Figure 3.5.1: Guiding Principles for Pakistan's NAP
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Threeaspectsofthe NAP development process needtobe stressed:

1)

2)

3)

Aligning Adaptation with Equity. Climate change can exacerbate existing inequities. It is therefore crucial to
ensure that adaptation measures address the needs and vulnerabilities of marginalized and disadvantaged
groupstopromote fairnessandinclusivityand toreduceinequity.

Tailoring Adaptation to Local Conditions. Climate change impacts vary across regions, from coastal to
mountain communities. This necessitates diverse adaptation approaches. By engaging with local
communities, solutions can be developed that meet the specific needs of different communities. Thisin turn
promoteslocal ownershipandthusenhances sustainability.

Viewing Adaptation as a Continuous Evolving Process. Adaptation is an ongoing, dynamic process that
involves continuously assessing risks, formulating, and implementing plans, and monitoring and evaluating
their effectiveness. Consequently, the NAP should incorporate flexibility to accommodate changing
circumstancesand evolvingknowledge, enabling timely adjustmentsand improvements

The process to develop the NAP for Pakistan started after the mega flood of 2022. It involved five steps: (i) An initial
internal assessment by the MoCC&EC, in concert with the Working Group constituted to update the NDCs; (ii)
stakeholder engagement in the form of assessment contributions sought through consultations with a wide range
of actors, including relevant government ministries, technical experts, research institutions, and sector
specialists; (iii) alignment with the NCCP and its Implementation Framework, as well as relevant sectoral policies,
including through coordination with different government bodies; (iv) identification of adaptation priorities by
analysing the potential impacts of climate change, evaluating the feasibility and effectiveness of different
adaptation options, and taking stock of the social, economic, and environmental aspects; and finally (v) action
planninginorderto develop detailed strategies, policies, and programs forimplementing the adaptation measures,



including defining roles and responsibilities, identifying resource requirements, establishing monitoring and
evaluation mechanisms, and setting timelines for implementation. The final draft was again shared with
stakeholdersforreview and feedback.

UNFCCC

Federal Cabinet

MOCC

Departments & Ministries
(Federal + Provincial)
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(IFls, CSOs, Private Sector,
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Figure 3.5.2: Flow Chart of NAP Preparation Process
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Policy Foundation: NDC, NCCP, Framework for NCCP

Source: MoCC&EC, 2023

The development process of the NAP was distinguished by an extensive consultation process at both the federal
and provincial levels, engaging various stakeholders through national workshops, online surveys, and expert
consultations. This inclusive approach allowed the NAP to benefit from the collective knowledge, experience, and
ownership of diverse actors, ensuring that it effectively addresses stakeholders' priorities while promoting
ownership of the implementation of adaptation measures. Notably, a high level of coordination between the
MoCC&EC and the provincial governments was essential, because it serves as the cornerstone of effective climate
governance andimplementation of the NAP countrywide.
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4. Adaptation Priorities

Sectors

4.1 The Agriculture - Water Nexus

Agriculture-Food System

- The agriculture-food system is critical to Pakistan's growth, employment, poverty reduction and food
security ambitions. Agriculture remains the backbone of the economy and a critical feature of the fabric
of rural society but faces significant challenges in all three of the basic resources that underlie the
agricultural system: land, water, and labour.

- The agriculture sector contributes over 20 percent to the country's GDP and is the largest source of
export earnings. It absorbs over 40 percent of Pakistan's labour force and is the primary source of
livelihood for the 83 percent of the rural population.”

- Wheat is the staple crop of Pakistan and cotton production is critical to Pakistan's export regime.
However, the yields of major crops are 1.5 to 4.2 times below field potential, and 2.1to 5.6 times below
international best practice.”

«  The agriculture-food system struggles to meet changing consumption patterns due to rapid
urbanization, income growth, changing dietary habits, and higher demand for nutritious food. Instead,
the demand gap is being met by imports. Not only is Pakistan paying the opportunity cost of forgone
economic productivityand water conservation, butitisalso—literally—payinginforeign exchange.

Agricultural Land

- 35 percent of irrigated land is waterlogged and 30 percent highly saline, reducing agricultural
production by about 25 percent and, in extreme cases, making land completely unfit for agricultural
production.”

- Agricultural land is also facing increasing stress from land conversion, most significantly rural-to-
urban land use change. It is projected that all the agricultural land on the fringes of Lahore Metropolitan
area will be converted by 2030.* In Multan and Hyderabad, urban housing has already replaced over 7600
ha of cultivatedlandin the last two decades.”®

Water Managementfor Irrigation

- Irrigated agriculture accounts for 75 percent of Pakistan's cultivated area and 95 percent of water
withdrawals, supporting 90 percent of wheat production and almost all rice, sugarcane, and cotton
production. These four cropsaccount for fully 80 percent of wateruseinagriculture.



- Groundwater usage in agriculture is an unregulated informal system. The current monitoring of
groundwater levels is suboptimal, and existing practices are not consistent with climate-smart
agriculture practices.

- The Indus Basin Irrigation System (IBIS), the world's largest contiguous, gravity-based irrigation
system, supplies water to a truly vast command area of more than 18 million ha. Indirectly, the IBIS
accountsforabout 70 percent of annual recharge to groundwater, whichinturn contributes to 50 percent
of totalirrigationin Punjaband 20 percentin Sindh.

Livestock

- Livestock accounts for about 60 percent of agricultural GDP. More than 8 million rural families are
engagedinlivestockactivitiesand derive more than 35-40 percent of theirincome from this sector.”

- The livestock sector is hampered by low productivity which, when combined with limited access to
markets foramajority of the farmers, negatively impacts efficiency.

Famer-Level Challenges

- Mechanization, already extensive, leaves little room for further improving productivity. In many
locations, groundwater abstraction is exceeding recharge, while in other locations poor on-farm water
management(0OFWM)has left farms waterlogged.

- Over-application of agro-chemicals (fertilizers and pesticides) is impacting soil and human health.
Excessive pesticide application harms biodiversity in addition to poisoning about 500,000 Pakistanis
everyyear.

- Post-harvest losses are contributing to food insecurity and growth shortfalls, which prevent even
bumpercropsfromtranslatinginto high availabilityinmarketsandaboostinvalue-addedrevenue.

Climate change will likely contribute to decline in crop productivity and livestock productivity. Specially, climate
change is expected to alter crop growth cycles, including sowing and harvest timing, and to increase the threat of
hydro-climatic disasters, suchas floods and drought, to agricultural production systems. Production of key cropsis
projected to be 14 percent to 50 percent lower with climate change than the no-climate change scenario.” In
addition, climate change is expected toimpair livestock productivity through changesinfodderand feed quality and
quantity, increased risk of disease epidemics, and the increased cost of feed, water, energy, and cooling systems.
Climate impacts affecting cropped agriculture also indirectly impact livestock, as approximately 40 percent of
fodder production relies on agricultural fields. The remaining 60 percent comes from rangelands, which are
affected by ecological decline and are vulnerable to climate change, population increase, economic growth, and
urbanization.(Thisisdiscussed furtherin Chapter 4.2 on Natural Capital).

Increasing temperatures will add to the already growing demand for water, pushing it to a projected 60 percent
increase by 2047, with the largest volumetric increase in agricultural water demand. Annual water supply will likely
remain fixed for the next few decades, but the timing will become more variable due to climate change, while water
availability for agriculture will decline owing to rising domestic, industrial, and environmental demand. Estimates
suggest that under a high warming scenario (3°C by 2047), agriculture could maintain its current levels of surface
water consumption only up to 2037. Beyond that, agriculture will have to give up water in order not to compromise
industrial use and domestic water needs. The outlook for groundwater is bleaker. Current levels of use can only be
sustained up until 2030 without taking away from other sectors. Maintaining current levels of groundwater overuse
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in agriculture will limit its role as a buffer in water-scarce and drought years. Over the next three decades, about
one-tenth of currentirrigation withdrawals (12 billion cubic meters)willneed to be reallocated, and the performance
of the IBISwillbe acritical lever for this.*

Water scarcity will become a challenge particularly in the face of rising temperatures, which are accelerating
glacial melt, resulting in extreme flooding originating from the northern Gilgit-Baltistan and Khyber
Pakhtunkhwa regions. Pakistan has more than 7000 glaciers,* and rapid glacial melt has led to a 300 percent
increase in GLOF events.” Furthermore, the Hindu Kush Himalayan glaciers face a future of growing peril, with the
potential loss of up to 80 percent of their volume by the end of this century,” which will present a major threat to
Pakistan's agriculture sector. Such rapid glacial melt would present a major challenge for water distribution in the
country, particularly between upperand lower riparian communities, leading to heightened competition for already
scarceresources.

Therearethree main priority areas for transforming the agriculture-food system:
(a) Promote Climate Smart Agriculture Practices

Toaddress the impacts of climate change, Pakistan should embrace the scale-up of climate smart agriculture(CSA)
practices, which emphasizes on the responsible use of natural resources such as water, soil, and biodiversity. The
historical farming methods of physical expansion and input intensification are rapidly approaching their natural
limits and have already exceeded their environmental sustainability limits. It is important to proactively intervene
and incentivize shifts to high productivity and environmentally sustainable systems. This requires substantial
investmentandreforminthe water, agriculture, and environment sectors.

There is a need to align the agriculture sector with priority interventions, encompassing relevant policies and
plans—most notably Pakistan's revised NDCs. There are pilot-scale experiments and small-scale successes with
alternative crops, precision irrigation, tunnel farming, and integrated pest management. The problem is low
adoption of these potentially transformational strategies, especially among smallholder farmers.” Policy
coherence is needed to ensure that research, extension services, and access to finance and to appropriate
technology and machinery all converge toward the objective of creating a high-productivity, climate-resilient
agriculture and water sectorthat canalso helpreduce GHG emissionsand ensure natural capital conservation.

Despite the incentives to increase livestock production such as income growth and urbanization, domestic
production is ill-equipped to adopt climate-smart production practices that would increase productivity in a
sustainable way. To increase productivity in smallholder and semi-commercial livestock systems, a multifaceted
approach is essential. Strengthening disease control through vaccination and hygiene practices, supporting
breeding programs for more productive and disease-resistantanimals, ensuringaccessto nutritious feed toreduce
emissions, and creatingan enablingenvironment for the adoption of CSA practices are key strategies.

(b) Modernize theIrrigation Systems

Irrigation modernization holds the key to support CSA in Pakistan. In its current capacity, the IBIS is not flexible
enough to support the needed agriculture-food system transformation. Its rigid, supply-driven infrastructure
design and operations impede an agile transition to demand-responsive service delivery and use-based charges.
Without this flexibility, CSA will be difficult to scale, especially in areas that primarily depend on surface water
deliveries. Inareas where groundwateris a secondary or the primary source, poor monitoring and mismanagement
make existingirrigation arrangements unsustainable, and jeopardize groundwater use for domestic waterand as a
buffer for drought management. IBIS infrastructure and operations need to be modernized to make groundwater
use sustainable, reduce distributional losses and inequity, facilitate rapid surface water reallocations, respond to
largescale shifts in cropping patterns without increasing water withdrawal, and enhance drainage capacity to
preventwaterloggingand flood water retentionin cultivated areas.



(c) Formulate Long-Term Agriculture Growth Strategy

Pakistan requires the institutional and policy enabling environment to support the development and uptake of CSA
and to incentivize a shift to modern agronomic practices and crop diversification. The agriculture-food system
suffers from poor internal coordination, especially among institutions mandated to work on CSA. Agriculture
research fundingisalow priority(roughly 0.2 percent of the agricultural GDP); the same applies to CSA.* At the level
of provincial departments, there is awareness of, and access to, international CSA best practices. But public
agriculture extension services and their curricula remain focused on traditional crops and agronomic practices.
Private service providers are starting to fill this gap, albeit on a small scale. Hence, an urgent imperative lie in
devising a comprehensive, long-term agricultural growth strategy centred around promoting CSA practices,
enhancing agricultural productivity, and supporting sustainable physical expansion. Additionally, this strategy
should encompass a well-defined coordination mechanism aimed at minimizing redundancy and harnessing
synergiesamongdiverse publicand private institutionsengagedin CSAinitiatives.

Basedonthe priority areasidentified above, table 4.2.Telaborates onthe key objectivesandinitiatives.

Table 4.1.1: Key Objectives and Initiatives for the Agriculture-Water Nexus

Short-term Medium-term Long-term

2023-2025 2025-2030 2030 Onwards

m Objective & Initiative m Key Responsible Entity

Objective 1: Incentivizing farmers to transition to climate smart water and land management practices

1.1 Improve agricultural research and extension services. This will Ministry of National Food Security
include: and Research (MoNFS&R);
Provincial, GB and AJK
« Focusing on climate resilient crop varieties, regenerative Departments of Agriculture,
agriculture practices for land preparation, sowing, and Livestock and Fisheries;
harvesting, efficient and sustainable fertilizer application, Livestock and Dairy Development
improved on-farm water management (OFWM), inter- Boards; Agriculture Universities

cropping and crop diversification

- Tailoring extension services to agro-ecological zones,
fostering inclusivity in the development process, and
learning from past successful pilots (e.g., expansion of olive
cultivation) and accomplishments at scale (e.g., steady
increase in maize production)

- Ensuring extension services related to irrigation application
are informed by groundwater assessments and best
estimates of projected changes in rainfall timing

« Research and extension priorities specific to livestock in
strengthening disease control, breeding of more productive
and disease-resistant animals and increasing access to
nutrition and feed to increase productivity and reduce
enteric emissions

1.2  Support creation of forums, such as producer groups, that Provincial, GB and AJK
facilitate collaboration between small farmers and other actors Agriculture Departments;
in crop-specific value chains, including private sector that can Zarai Taragiati Bank;
help farmers access national and international markets Microfinance Banks; SMEs; Local

Government Departments (LGDs);
Private Banks
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1.3

14

1.5

2.1

2.2

23

2.4

Increase access to credit for on-farm technology adoption and
purchase of inputs that support CSA, which includes
establishing institutions that provide information to the
farmers regarding finances available for technologies,
equipment, and climate resilient crops.

Restructure existing financial tools to target smallholder
farmers and repurpose them as instruments to incentivize crop
diversification, improved water productivity, and improved land
management.

Identify and develop a risk management system including crop
insurance

MoNFS&R; MoF; Provincial, GB
and AJK Agriculture
Departments; SMEs;
Microfinance Banks; Private
Banks

Ministry of Finance (MoF);
MoPD&SI; MoNFS&R;
Zarai Taragiati Bank

MoNFS&R; MoF; NDRMF; Private
Banks; National Insurance
Companies

Objective 2: Modernizing surface and groundwater irrigation services to support the transition to CSA

Upgrade IBIS rehabilitation programs to modernize surface
water distribution systems. Key modernization steps will
include:

« Increasing hydraulic control in the secondary distribution
system to ensure sufficient delivery to water courses under
different flow regimes

« Improving real-time groundwater monitoring in canal
command areas to facilitate conjunctive management of
ground and surface water

- Developing integrated hydro-agro informatics systems to
make irrigation supply responsive to crop water
requirements

- Develop flexible and participatory institutional
arrangements and regulations to maximize equity and
reliability in the operations of modernized infrastructure

Develop along-term plan for asset management, and
operations and maintenance with a focus on:

- Maintaining conveyance efficiency

« Reducing non-beneficial losses, especially leakages in
saline groundwater zones and waterlogged areas

« Ensuring access for tail-end users

« Ensuring all measurement systems are regularly calibrated

Develop requlatory frameworks to manage groundwater use in
agriculture and a program for managed aquifer recharge

Modernize the abiana framework by digitizing the abiana
assessment and collection system and creating a financial
diversification program for irrigation departments to increase
revenue

Ministry of Water Resources
(MoWR); IRSA; Provincial, GB and
AJK Departments of Irrigation
and Agriculture; LGDs

MoWR; Planning & Development
Departments (P&DDs); Provincial,
GB and AJK Departments of
Irrigation and Agriculture; LGDs

MoWR; Water and Power
Development Authority (WAPDA);
Provincial, GB and AJK
Departments of Irrigation and
Agriculture; LGDs

Provincial, GB and AJK
Departments of Irrigation,
Revenue and Agriculture



Objective 3: Developing long-term agriculture growth strategy with a focus on productivity improvement,

climate resilience, and physical expansion.

3.1 | Establish a coordination mechanism to reduce overlap and MoCC&EC; MoNFS&R; Provincial,
maximize synergies between various public sector and private GB and AJK P&DDs; and
institutions working on CSA Agriculture Departments

3.2 | Develop a dynamic dashboard for monitoring crop water MoNFS&R; Global Change Impact
requirements using a combination of remote sensing and Studies Centre (GCISC), Pakistan
periodic ground-truthing, linking to the action above on Meteorological Department
developing hydro-agro informatics systems (PMD); Provincial, GB and AJK

Irrigation Departments

3.3  Develop an environmental management plan for agriculture MoCC&EC; MoWR, Provincial, GB

which focuses on conservation of soil and water quality and AJK Agriculture
Departments;

3.4  Assess culturable wastelands of Pakistan and develop along- MPD&SI; Economic Affairs
term investment program to identify feasible interventions that Division (EAD); MoCC&EC;
can bring land into environmentally sustainable productive use Provincial, ICT, GB and AJK

P&DDs; and Agriculture
Departments

3.5 Reduce post-harvest losses by investing in agricultural storage, Provincial, GB and AJK
transport, and investments in physical and communication Departments of Agriculture,
infrastructure that integrate farmers with value-chains Food; P&DDs

Objective 4: Developinging a plan for managing projected river flow and rainfall variability under

different climate scenarios

4.1 | Develop plans for managing drought-flood cycles in areas MoWR; MoCC&EC; Federal Flood
where both hazards affect agricultural communities. Key Commission; WAPDA; Provincial,
actions in the development and implementation of these plans GB and AJK Agriculture
will include: Departments; PMD; LGDs

»  The most feasible and locally appropriate infrastructure
options from the above list

« Institutional and community-based measures for
rationalizing water use during periods of drought

« Improving risk monitoring and early warning systems

4.2  Develop aplan for strategic water storages across the country WAPDA; MoWR; Provincial, GB
that minimize environmental and social harms and decentralize and AJK Irrigation Departments;
and devolve management of stored water. Priority will be given MoCC&EC
to:

« Small rainfall and runoff capture dams for groundwater
recharge or direct use

« Dispersion structures with downstream storages for
productive use of hill torrents

« Small storages within the canal distribution system to
regulate irrigation supply

«  Watershed restoration work that increases infiltration of
rainfall and runoff into groundwater



4.2 Natural Capital (Land, Water, and Air)

Land and Ecosystem

Pakistan's economy is underpinned by significant renewable natural capital(rangelands, forests, fertile
soils, fisheries, and so on) that contributes an estimated 13-15 percent to per capita wealth.” These
assets, currentlyandin future, are expected to continue todrive the nation'sdevelopment.

The expansion of agriculture and urban development, overharvesting and overuse of resources,
pollution, and climate change all pose significant threats to natural capital's potential contribution to
development. Globally, Pakistan ranks among the top-10 countries most impacted by the loss of
biodiversityand ecosystem services.

Rangelands and forests, which cover 65 percent of Pakistan and account for over 50 percent of
agricultural GDP, are heavily overgrazed and overharvested and achieve only about 40 percent® of
their potential.

Soilsin the Indus Irrigation Scheme are not well suited to current agricultural practices and are
therefore increasingly unproductive, with 4.5 million ha—about 30 percent of the total irrigated
area—affected by high salinity and waterlogging.

Pakistan's fisheries, an important source of livelihood for coastal communities, directly employ
approximately 400,000 people,” with exports of USS414 million in 2021, yet because of heavy
overexploitation without proper fisheries management, catches are projected to decline.

Pakistan's coast is home to the 7th-largest mangrove forest in the world, situated in the Indus
Delta. This mangrove forest has the potential to sequester carbon at a rate 3 to 5 times higher
than terrestrial forests. The country's Blue Carbon Project, launched in 2020, if nurtured
successfully, would be worth USS500 million by 2050.%

Water

Water security plays a pivotal role in bolstering the economy, necessitating the efficient and holistic
management of diverse landscapes within watersheds.

The poor environmental outcomes of inadequate water resource management create public health
hazards, most prominently through their impact on groundwater. Groundwater supplies 90 percent of
domestic water in rural Pakistan and 70 percent of domestic water nationally,” and serves as a buffer
during drought. The declining availability of fresh groundwater due to depletion and the deterioration of
its quality throughout the Indus Basin has profound socioeconomicimplications.

Although depletion is strongly correlated with agricultural use of groundwater, quality concerns are
linked to a variety of anthropogenic and geogenic drivers. The human-made include bacterial
contamination from untreated sewage, which is a major public health concern as an underlying driver of
high rates of stunting and the high incidence of diarrhea. Geogenic drivers include trace metal
contamination, most notably arsenic, lead, and fluoride.

Air Pollution

Pakistan is the world's third-most, air-polluted country.” Air pollution shortens the average Pakistani's
life expectancy by 4.3 years, relative to what it would have been if the WHO guideline on air pollution were



met. Children are highly sensitive to air and water pollutants, which can have lifetime consequences in
terms of diseases, disability, cognitiveimpairment, and death.*

+ The most harmful emissions to air are fine particulate matter, or PM,; and NO,. Pakistan's PM,;
concentrations levels, which on average are estimated at 49.5 micrograms per cubic meter (ug/m), five
times higher than the WHO's recommended limits, pose a serious health hazard, and are even higher in
urbanized areas. In the highly urbanized cities, especially Lahore, Karachi, and Peshawar, more than a
million citizensare atincreased mortality risk fromair pollution.

 Air pollution has contributed to substantial economic losses. According to the World Bank report of
2016, the economic loss of air pollution in Pakistan was USS47.8 billion, which was 5.8 percent of GDP in
2013.

- Air pollution stems from a variety of sources, each playing a significant role in the degradation of air
quality. The main sourcesinclude the domestic use of fossil fuels (necessitated by inadequate access to
clean modern energy for cooking), motor vehicle emissions, industrial emissions, and emissions from
agriculture includingfertilizers, livestock, and the burning of crop residues.

Climate change has far-reaching impacts on land, forests, and biodiversity. Rising temperatures and prolonged
droughts contribute to deforestation, forest degradation, and an increase in wildfires, altering ecosystems and
leading to biodiversity loss. Sea level rise and increased storm intensity can lead to coastal inundation and erosion
and the loss of critical coastal habitats such as mangroves, which serve as important nurseries for many fish
species. Additionally, changing climate conditions can enable invasive species to thrive, disrupting local
ecosystems. Pakistan is ranked among the top-five countries in the world most impacted by the loss of biodiversity
and ecosystem services.” To address these challenges, urgent action is needed to promote sustainable land
management.

Pakistan's coastal ecosystems face an array of climate-related hazards, including tropical cyclones, severe
storms, floods, and shoreline erosion. These threats not only jeopardize lives but also cause extensive damage to
property and infrastructure. Projected sea level rise and increased storm intensity in Pakistan could lead to the
erosion of beaches, devastating flooding, and the inundation of vital wetlands and low-lying areas. Moreover, there
is a growing risk of seawater infiltrating both groundwater and surface waters, leading to salinization and
compromising freshwaterresources.

Climate change is increasing water demand across sectors, making access to water of acceptable quality
subject to more competition. As floods and droughts become more frequent and intense, the role of forests,
rangelands, and wetlands to regulate water flow, increase groundwater recharge, and reduce erosion will become
more important. Water quality, flood control, and drought management are water security issues that require
attentionfromanenvironmental management perspective.

Climate change has a profound impact on air pollution, aggravating existing problems and introducing new
challenges. Rising temperatures are leading to heatwaves and temperature inversions that trap pollutants close to
the ground during stagnant conditions. Increased wildfires release particulate matter and other pollutantsinto the
atmosphere, while changing precipitation patterns result in both momentary improvements in air quality through
rain washout and dust storms during droughts. Higher temperatures promote ground-level ozone formation,
exacerbating air-quality issues. Poor air quality from climate change worsens respiratory and cardiovascular
diseases, especially forvulnerable populations, straining public health systems.
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Thereare fourmain priority areas for protecting natural capitaland ecosystem services:
(a) Sustainable Land Management

Promoting sustainable landscape management is imperative to restoring and enhancing Pakistan's forests and
ecosystems.” A crucial step towards climate change adaptationinvolves the restoration of rangelands, forests, and
mangroves. By increasing forest cover, Pakistan can effectively mitigate the flood impacts and prevent soil erosion,
thereby reducingsilting inrivers and dams. In the coastal areas, the preservation of mangroves serves as a natural
defence against cyclones, providing valuable protection to vulnerable communities, especially in Sindh. Measures
areneededtorestore coastaland marine resourcesand protect ecosystemsand biodiversity. Examplesinclude the
creation of marine protected areas; the demarcation of extensive no-take zones in coastal areas; and the
establishment of wildlife protection corridors. Community-based wildlife management and carbon-based
payments formangrove restoration hold significant potential for scalingup landscape restorationaction.

(b) Integrated Watershed Management

The development of a more formal approach to managing large watersheds that house forests and rangelands is
critical to mitigating water-related risks, especially for managing soil erosion, floods, and droughts. This would also
help reduce sediment build-up in dams, extend their storage life, and simultaneously increase groundwater
recharge, which in turn would enable better management of aquifers for water storage. Addressing the decline in
water quality through better monitoring (especially of groundwater) and enforcing environmental legislation is
critical. Water quality can be improved by reducing inflows of solid waste(through better water sanitation facilities),
industrial effluents, pesticides, and other pollutants. Moreover, close coordination with developments in the
irrigationand on-farm water management sectorsisnecessary.

(c) Coastaland Marine Protection

To build resilience through coastal and marine protection, comprehensive efforts are needed. This will involve
developingandimplementing coastalmanagementandresilience planstorestore mangroves, coastal barriers, and
coastalaquiferrecharge. Additionally, there should be a focus on reducing coastal plastic, solid, and liquid pollution
through effective waste management systems and enforcing regulations to prevent contamination. Exploring the
potential of the “Blue Economy” while conserving marine and coastal ecosystems is vital for promoting responsible
fishing and ecotourism. Restoration and conservation of marine habitats, climate-resilient infrastructure,
community engagement, and capacity building are also key elements in safequarding coastal areas and promoting
sustainable development.

(d) Investingin Air Quality Management

The National Clean Air Policy(NCAP), enacted in 2023, aims to improve air quality nationwide, with a prioritized focus
on areas such as vehicle inspection and maintenance, fuel quality standards, electric vehicles, mass-transit
systems, traffic management, and emission control in industries. The NCAP also identifies interventions in
agriculture, waste management, and household pollution. Fullimplementation of these interventions would reduce
PM2.5emissions by 38 percentby 2030, and 81percent by 2040, compared tobaseline scenarios.

Basedonthepriorityareasidentifiedabove, Table 4.2.1elaborates onthe key objectivesandinitiatives.



Table 4.2.1: Key Objectives and Initiatives for Natural Capital

Short-term Medium-term Long-term

2023-2025 2025-2030 2030 Onwards

m Objective & Initiative m Key Responsible Entity

Objective 1: Mainstreaming sustainable land management into ecosystem services

1.1 Prepare and implement a landscape restoration program MoPD&SI; MoCC&EC:;
across Pakistan, including innovative financing approaches and Provincial, ICT, GB and AJK
mainstreaming into provincial programs Departments of Forestry and

Wildlife, Irrigation; Water Supply
and Sewerage Authority (WASA);
ICT Administration

1.3  Support a transition to regenerative agriculture for the Provincial, GB and AJK
reduction of agro-chemical usage, which plays a crucial role in Environment Protection Agencies
curbing water body pollution (EPA); Departments of

Agriculture; Industries; LGDs

1.4  Expand agro-forestry into smallholder farming and rangelands Provincial, GB and AJK
management across Pakistan Departments of Forestry and
Wildlife, Agriculture

1.5  Introduce a system to reduce and replace pesticide and Provincial, GB and AJK
chemical fertilizer use to minimum needs Agriculture Departments
1.6 Introduce schemes to reduce agricultural burning of crop Provincial, GB and AJK
residues and to improve soil fertility Environment Protection Agencies

(EPA); including Departments of
Agriculture; LGDs; ICT
Administration

1.7  Increaseinvestmentin the restoration of ecosystem services Provincial, ICT, GB and AJK
and income-generating infrastructure in priority-protected Forestry and Wildlife
areas Departments; P&DDs;

Development Authorities; Private
Sector and Banks

1.8  Introduce right pricing of user charges and fees for natural Provincial, ICT, GB and AJK
resources (water, fisheries, timber)and the polluter pays Forestry and Wildlife; including
principle P&DDs; Development Authorities;

LGDs
Objective 2: Promoting integrated watershed management

2.2 Restore top 20 percent of heavily degraded upper watersheds Provincial, ICT, GB and AJK
through re-seeding, forest planting, land reclamation Departments of Forests and
structures, and livestock management and productivity Wildlife, Agriculture, Irrigation,
improvements and Livestock and Fisheries

2.3  Introduce ecosystem service payments to communities for Provincial, ICT, GB and AJK
providing clean, sediment-free water downstream and for Departments of Forests and
watershed maintenance Wildlife, Agriculture, Irrigation,

and Public Health Departments;
LGDs; SMEs; Non-Governmental
Organisations (NGOs)
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2.4

Operationalize the Living Indus Initiative:

» Establish the Indus Protection Act and associated trust
fund

» Prepare study and implement scheme to return e-flows to
the Indus

«  Promote coordination and knowledge exchange

MoCC&EC; Provincial, GB and AJK
Irrigation Departments; Indus
River System Authority (IRSA);
National Disaster Risk
Management Fund (NDRMF)

Objective 3: Improving water quality through better wastewater management

Install wastewater treatment plants in all urban sewerage
systems; and develop a financing model to maintain the
existing combined effluent treatment plants to keep them
functional and operational at their full capacity

Replicate existing best practices in anaerobic digestion
technology for recycling and waste-to-energy use

Provincial, ICT, GB and AJK LGDs;
Development Authorities; Urban
Units of P&DDs;

Provincial, ICT, GB and AJK LGDs;
Development Authorities

Objective 4: Investing in coastal and marine resources protection

4.1

Design and implement coastal management and resilience
plans to restore mangroves, coastal barriers and coastal
aquifer recharge

Implement plans to reduce coastal plastic, solid and liquid
pollution

Develop the potential of the “Blue Economy,” including the
health of marine and coastal ecosystems

Ministry of Maritime Affairs
(MoMA); Sindh and Balochistan
Coastal Development Authority,
and Forest & Wildlife
Departments; Port Authorities

MoMA; LGDs; Municipalities and
Development Authorities; Sindh
and Balochistan EPA; Coastal
Authorities; Port Authorities;

MoMA; MoCC&EC; Provincial
Fisheries Departments; Coastal
Authorities; Port Authorities

Objective 5: Investing in air pollution-climate change nexus

Prepare and implement clean-air investment plans for priority
sectors to achieve Pakistani air-quality standards (domestic
cooking, transport, industries, agriculture, municipal solid
waste burning)

Prepare air governance assessments and implement
strengthening plans

Establish and enforce air quality standards in priority sectors

Implement the identified programs; and periodically review and
update the investment plans based on new data and changing
circumstances

Provincial, ICT, GB and AJK EPAs;
including Departments of
Industries, Transport; LGDs;
Development Authorities

Provincial, ICT, GB and AJK EPAs;
LGDs/Municipalities; Transport
and Industries Departments;
P&DDs

Provincial, ICT, GB and AJK EPAs;
including Departments of
Industries, Transport;
LGDs/Municipalities; P&DDs

Provincial, ICT, GB and AJK
Departments Transport,
Agriculture, Industries; LGDs;
EPAs; P&DDs; Private Sector



4.3 Urban Resilience

Urban Development

Pakistanis one of the most urbanized countries in South Asia. Around 38 percent of the populationlives
in urban areas, which are growing at an annual rate of 2.7 percent.” By 2030, more than half of Pakistanis
areexpectedtoliveincities.”

Pakistan's cities contribute only around 55 percent of total GDP, compared to the global average of
approximately 80 percent.”

Rapid, unplanned urbanization is fuelling poverty and inequality. Urban population growth has not been
matched by growth in housing units nor by equitable access to land, resulting in housing shortages and
slums.

Despite a high urban population growth rate, most cities are not becoming denser. Urban sprawl is
more the norm. The average city built-up growth is 3.5 times higher than the urban population growth
rate. This involves the conversion of agricultural land into peri-urban land, which requires additional
supportiveinfrastructure and makesit more expensive andinefficient to provide services.

This is a significant opportunity to address the growing urban sprawl positively by implementing
robust urban planning and regulation measures. Currently, the absence of a unified land record system
and patchydataonland useresultinpoorurbanland management.

Municipal Services

While access to critical services s relatively high in Pakistan's cities, the quality of the servicesis low.
For example, a large share of the water supply in many cities is unsafe for drinking, and inadequate
sanitationfacilities lead to healthissues and labour productivityloss.”

A lack of comprehensive solid waste management (SWM) infrastructure and services is creating
serious environmental problems. Pakistan generated an estimated 36 million tons of solid waste in 2020,
projected to increase to 85 million tons by 2050.” Each year, an estimated 3.3 million tonnes of plastics
are wasted in Pakistan, equivalent to two K-2 mountains made of plastic waste in height. Most municipal
waste is either burned, dumped, or buried on vacant lots, threatening the health and welfare of the
population.

Pakistan's urban centres face resource constraints that contribute to the poor delivery of municipal
services. Only a fraction of costs is recovered from water, sanitation, SWM, and mass transit services.
The provincial governments subsidize these servicesinstead of aiming for higher costrecovery.

Air Pollution

Nearly all cities in Pakistan face severe air pollution. In 10 of 11 cities studied, pollution levelsin the entire
city were at least 10 ug/m’ of PM,, concentration, a threshold which, according to the World Health
Organization (WHOQ), is associated with an increase in long-term mortality.” Urban air pollution has
harmful effectsonboth humanhealthandthe environment.
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4.3.2 Climate Change Impacts

Urban areas are becoming increasingly vulnerable to a wide range of climate change and disaster risks.” These
include pluvial and fluvial floods, earthquakes, heat waves, and droughts, which can further trigger hazards such as
landslides. A growing body of research from multiple agencies has identified key climate-related risks for several
large and medium-sized cities in Pakistan. These risks vary depending on the city's size, regional importance, and
contribution to emissions, as confirmed a study of 11 cities by the World Bank's City Resilience Programin 2022.”

The imbalance that characterizes Pakistan's rapid urbanization, and the lagging urban services, exacerbate
residents’ vulnerability to disaster and climate change impacts. Infrastructure and services are crucial to the
ability of vulnerable urban communities to cope with geo-hazards and climate-related challenges. By contrast,
unsafe and inadequate service delivery infrastructure, urban sprawl, and the absence of green spaces increase
exposure andvulnerability to shocks.

Flood hazards across cities are projected to increase by 2050 as precipitation intensifies and weather patterns
become more unpredictable. Climate projections show that precipitation variability and extreme precipitation in
cities are both expected to rise (see Figure 4.3.1). This suggests the incidence of more serious fluvial and pluvial
flooding and drought in the medium term. The primary cities have the highest risk exposure. Lahore has the most
settlement area exposed to fluvial and pluvial flooding, with 163 square km and 129 sq km, respectively, exposed.
Karachihas the second most settlement area exposed to pluvial flooding.”

Figure 4.3.1: Projected Changes in Precipitation Variability and Extreme Events in Major Cities

Projected change in precipitation variability (%) Projected change in extreme precipitation (%)
Mansehra | Sukkur |
Gujrat Guirat I —
Faisalabad e — Mardan | ———
Mardan Faisalobad e ——
Kotri Mansehra I —

Hyrderabad [ — Lahore |
Sukkur [ — Sialkot | ——
Karachi sy — Kotri  [—

Sicalkco | e Hyrderabad — E—
Lahore |, Quetta I e
Quetta Karachi s
0 5 10 0 5 10 15
rcr2.6 [rcras [l rRCPs.5 rRcr2.6 [rcr4s [l RCPS.5

Low-density expansion of cities at their fringes (urban sprawl) has amplified these risks. Overall, settlements
grew in size by an average of 144 percent between 1985 and 2015.” But new settlements are at greater risk of fluvial
and pluvial flooding. Exposed settlements hazard grew by 327 percent and 227 percent, respectively.” Such risks
are expectedto continue torise until atleast the middle of the century.”

Extreme heatisincreasingin frequency, severity, and complexity due to climate change, with heatrisksin cities
amplified by the Urban Heat Island (UHI) effect. Under business-as-usual GHG emission scenarios, cities in
Pakistan could be among the first places in the world to experience heat waves that exceed the survivability
threshold of 35°C.* Jacobabad surpassed 50°C during the 2022 heat wave. Figure 4.3.2 shows heat maps of Quetta
and Sukkur, the cities with the highest mean temperature during the summer months. Inthe future, under both SSP1
and SSP5scenarios, citiescould see furthertemperature increases because of urbanland expansion.



Figure 4.3.2: Mean Temperature during Summer Season in Major Cities (left)
and Heat Maps of Quetta and Sukkur (right)
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4.3.3 Priority Adaptation Areas and Actions

Thekey priority areas for building climate-resilientand liveable citiesinclude:
(a) Promoting Climate-Informed Urban Planning

To adapt and mitigate the impacts of climate change, there is a vital need to introduce climate and disaster risk
considerations (including cooling) into urban planning and systems building. By conscientiously designing the
layout and infrastructure of these cities with such in mind, Pakistan can unlock a number of advantages. This
climate-informed approach allows for optimized resource utilization, improved service delivery, and the creation of
resilient systems capable of withstanding the impact of weather and climate hazards. Cities should embrace
efficient urban anatomies, which entails smart zoning and land use planning, and promoting compact and
connected neighbourhoods that minimize travel distances and reduce energy consumption. In addition,
incorporating green spaces, urban parks, and permeable surfaces within cities can act as natural buffers against
extreme weather events, reducing flood risks and mitigating the UHI effect. Moreover, by incorporating peri-urban
properties into the formal land management system through registration, these areas would become subject to
land conversion controls, zonation, and building codes. Suchinclusion would strengthen their capacity to withstand
disastersand provides enhanced oversight overurban expansion.

(b) ImprovingMunicipal Service Delivery

Robust and equitable municipal services increase the overall resilience of urban systems to respond to and cope
with climate shocks by maintaining reliable service delivery. There is a wide range of municipal services that could
be prioritized. For example, well-designed and maintained stormwater management and drainage systems are
essential for preventing waterlogging, reducing the impact of heavy rainfall on urban areas. Proper waste
management, including recycling and waste reduction programs, is essential to maintain a clean and healthy urban
environment, which also helps prevent the spread of diseases. Ensuring a reliable and sustainable water supply,
including investing in water infrastructure, a distribution network, and water conservation measures, is vital for
copingwithwaterscarcity duringdroughts or other water-related challenges.

(c) Leveraging Nature-Based Solutions(NBSs)

Nature-Based Solutions(NBSs)are of paramountimportance in effectively addressing heatand flood risks and have
the potential to generate carbon credits. NBSs conserve or restore natural systems to support builtinfrastructure.”
NBSs facilitate better thermal regulation, rainwater harvesting, and water retention and treatment, and reduce
stormwater runoff. Bioretention areas, constructed wetlands, and open spaces can help control stormwater by
capturing and retaining runoff. NBSs can be integrated into river flood control systems.® Pakistan's NDCs foresee
the implementation of 126 urban forest projects throughout the country.” It is critical to identify opportunities to
scale up these projectsand provide guidance onrecommended species and locations to maximize the mitigation of
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2.5 Develop and adopt national and subnational urban resilience FBR; Provincial, ICT, GB and AJK

strategy and action plans RDs; Survey of Pakistan; LGDs
2.6 Upgrade informal settlements based on the action plan Ministry of Interior (Mol); LGDs;
adopted in the national urban resilience strategy and DAs

subnational adaptation plans

2.7 Address poorly functioning land markets and onerous land use Ministry of Law (MoL); Provincial,
regulations to limit current low-density growth patterns ICT, GB and AJK P&DDs; LGDs;
DAs
Objective 3: Bolstering climate-smart municipal services
3.1 | Mobilize local authorities and community volunteers to Provincial, ICT, GB and AJK LGDs;
proactively remove debris and garbage from drainage systems DAs

to reduce flooding

3.2 Enhance drainage networks and promote sustainable urban Provincial, ICT, GB and AJK LGDs;
drainage solutions DAs; PWD

3.3  Strengthen regulations and institutions that requlate, manage, MoL, Provincial, ICT, GB and AJK
and enforce the provision of infrastructure and services P&DD; LGDs; DAs;

3.4 Upgrade infrastructure and systems to provide adequate and MoPD&SI; LGDs; DAs; Public
equitable municipal services Works Department (PWD)

Objective 4: Leveraging NBSs to manage climate risks

4.1 | Identify and introduce NBS initiatives to enable adaptation and MoCC&EC; Provincial, GB and AJK

to tackle urban heat, urban water scarcity, and flood risks Department of Climate Change,

Forestry and Environment
(CCF&EDs); MoWR; LGDs

4.2 | |dentify opportunities to scale up urban forest projects MoCC&EC; Provincial, GB and AJK
CCF&EDs; DAs; LGDs

4.3 Construct open spaces and wetlands to help control MoWR; Provincial, GB and AJK
stormwater by capturing runoff CCF&EDs; LGDs; DAs; PWD;
Federal Flood Commission

4.4  Construct greenroofs and permeable pavements to promote MoWR; Provincial, GB and AJK
rainfall infiltration CCF&EDs; LGDs; P&DDs

Objective 5: Developing financing instruments to ensure sustainable revenue streams

for green and resilient urbanization

5.1 Carry out concentrated policy action to facilitate PPPs, MoCC&EC; MoF; MoPD&SI;
including addressing gaps at the framework level and in Provincial, GB and AJK P&DDs;
existing standardized contracts to address climate change DAs; LGDs

issues
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5.2 Introduce intergovernmental fiscal transfers focused on a MoCC&EC; MoF; MoPD&SI;

multi-sectoral investment menu which targets adaptation Provincial, GB and AJK P&DDs;
interventions LGDs

5.3 Improve cost recovery for urban services through the MoPD&SI; Provincial, GB and AJK
adjustment of user-charges to free up financing for green LGDs; DAs; RDs

public investments and address relevant policy actions

4.4 Human Capital

Health

- Pakistan's human capital indicators are a cause of concern requiring urgent attention. The situation
points to vulnerabilities stemming from factors such as poverty, limited education, and lack of universal
health coverage.

- Inadequate water, sanitation, and hygiene (WASH) services, particularly in rural areas, compound
health risks. Low investment in wastewater treatment infrastructure, especially in rural areas, has
increased many communities' exposure to disease-causing pathogens. The gaps in WASH services
contributetoahighincidence of diseasesforallincome quintiles.

- The prevalence of both vector-borne diseases (especially dengue and malaria) and water-borne
diseases is critical. Currently, more than 62 million Pakistanis are vulnerable to dengue,” while over 60
million live in areas at high risk for malaria, and another nearly 50 million live in areas of low to medium
risk.” Water-borne diseases are also highly prevalent in Pakistan—in 2019, diarrheal diseases were the
fourth-leading cause of mortality nationwide.”

- Poor nutrition is a growing threat. Nearly 40 percent of Pakistan's population is food insecure. The
prevalence of child malnutritionisamongst one of the highest inthe world and continuestoincrease.”

- Pakistan'shighfertility rate reinforces avicious cycle of greater unmet basic needs - higher population
growth, and lower resources per capita. In 2021, the fertility rate stood at 3.5 births per woman—the fifth-
highest fertility rate in the world among non-African countries.” The above attributable to acomplex web
of factors such as deeply ingrained sociocultural norms, limited access of females to education and
family planning services, economic challengesand gender disparities.

Education

- Education indicators are poor. An estimated 22.8 million school-age children in Pakistan are out of
school. Learning poverty—the percentage of children by age of 10 unable to read and comprehend age-
appropriate text—stood at 75 percent, a situation further worsened by calamities such as 2022 floods and
COVID-19.%

- Education levels have been improving over time, but the pace is very slow. Gender and regional gaps in
enrolmentratesremain significant.



Labour and Economic Productivity

Pakistan has alarge labour force that stands among the top 10 largest labour forces in the world, which
plays a pivotal role in propelling economic development. The labour force increased from 65.5 million in
2017-18 to 71.76 million in 2020-21 and the number of employed persons increased from 61.71 million to
67.25 millionduring the same period.

The distribution of employment across key sectors exhibits variation. Notably, the agriculture sector's
share of employment witnessed a decline from 39.2 percent in 2018-19 to 37.4 percent in 2020-21. In
contrast, the construction sector experienced growth, with its share of employmentincreasing from 8.0
percentin2018-19t0 9.5 percentin2020-21.%

Health

Pakistan faces significant vulnerability to the health impacts of climate change. While Climate Change affects
everyone, not everybody is equally vulnerable. A number of factors like geography, health-system preparedness,
health status, age, gender, and support systems determine to what extent the population's health is under peril due
totheimpacts of Climate Change. Adverse effects on health canarise through multiple pathways.

1) Direct health impacts from extreme weather events and natural disasters. These include respiratory health

2)

3)

4)

risks, mental health impacts, and direct injuries and mortality associated with natural hazard events.” Extreme
weather-related events and natural disasters have significant repercussions on healthcare systems, notably by
compromising their effectiveness and capabilities. These events can inflict damage or destruction on crucial
health facilities, disrupting essential services and delaying prompt medical response. The aftermath of such
disasters often overwhelms the healthcare infrastructure, impeding its ability to provide adequate care to
affected communities.

Heat stress. Pakistan experiences frequent heatwaves. In that regard, 2015 was the deadliest year on record,
with 1,200 deaths in Karachi alone, while the heatwave of 2022 resulted in the hottest March recorded on the
Indian subcontinent since 1901.” Even in years with average weather, temperatures widely exceed 30°C for
months, and maximum temperatures routinely cross 40°C. Besides heat stress, indirect threats such as
outbreaks of malaria, dengue, and severe gastroenteritis can occur in Pakistan following heatwaves.” Heat-
related deaths will likely increase under both high- and low-emission scenarios, and it is projected that rising
future temperatures willreduce labour productivity.*

Vector-borne and water-borne diseases. Although the factors that affect the transmission and prevalence of
vector-borne diseases are complex, the risk of disease rises in the aftermath of heavy precipitation events,
which canlead toan exponentialincrease in mosquito population.* Similarly, climate warmingincreases water-
borne bacteria and toxins. Intense precipitation and melting glaciers cause floods, damaging WASH
infrastructure and introducing pathogens, pollutants, and agricultural runoff.” Drought limits water supply,
leading to the use of contaminated sources for drinking, bathing, and irrigation. Anincrease in extreme climate
events, compounded by socioeconomic inequality, is likely to raise the risks of water-borne disease in Pakistan
evenfurther.

Nutrition. Pakistan is highly agrarian. Agricultural productivity, crucial for food availability, is influenced by
weather and climate in various ways, including short-term shocks (natural disasters)and long-term changesin
agro-ecological conditions, which can impact yields or alter crop suitability patterns. Without adaptation
measures, climate change will likely substantially aggravate food insecurity and worsen nutrition outcomes.
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5)

6)

Water, Sanitation and Hygiene (WASH). Extreme weather events can cause significant damage to WASH
infrastructure, disrupting the supply of clean water and sanitation services to communities in affected
areasThe destruction of water supply networks, pipelines, and sewage systems can lead to contamination of
water sources, rendering them unsafe for consumption. Asaresult, people may be compelled toresort to using
contaminated water, whichsignificantlyincreasestherisk of waterborne diseasesandinfections.

Reproductive health. Climate change directly and indirectly impacts maternal health, making pregnancy less
safe and worsening neonatal health outcomes. A mere one-degree Celsius rise in the week before delivery
leads to a six percent higher likelihood of stillbirth.” Vector-borne diseases, affected by climate change, can
increase the risk of spontaneous abortion, premature delivery, stillbirth, low-weight births, eclampsia, and
caesarean delivery for pregnant women.” Climate-related emergencies cause major disruptions in access to
health services and lifesaving commodities. Increased poverty and food insecurity driven by climate-related
loss of livelihoods negatively affects maternal health.*

Education

Climate change also poses significant threats to education services and equalities, especially among vulnerable
groups. Thereare multiple waysinwhich this can happen.

1)

2)

3)

4)

Physical impacts on education facilities. Extreme weather events, such as monsoon floods or GLOFs, can
significantly impact education facilities, disrupting learning continuity. Such eventsinflict substantial damage
to school infrastructure, leaving classrooms and other educational facilities submerged in water, and ruining
equipment. This raises the likelihood of temporary or prolonged school closures, disrupting students'
education. The floods of 2022 damaged or destroyed over 24,000 schools and disrupted the education of more
than 3.5 million children. Strategicinterventions are imperative to fortify educationinfrastructure against such
climate-related perils.™

Humanresponses to climate-induced challenges. Heatwaves, for instance, prompt local governments to take
precautionary measures, leading to school closures and the postponement of examinations to protect student
and staff health. Droughts also disrupt education delivery as communities grapple with water scarcity and
agricultural impacts. Such human responses to climate change have an adverse effect on education and
underscore the need for adaptive strategies and policies that can mitigate disruptions and ensure continuity of
learning.

Access to education facilities. An examination of 2019 Pakistan Social & Living Standard Measurement(PSLM)
survey data reveals a striking correlation between longer distances to school and decreased attendance,
particularly for girls, withan even more pronounced impact on lower-income households. Thisalarming pattern
highlights the vulnerable position of low-income families and girls when flooding disrupts access to schools by
damaging educational facilities or renderingroads and bridges impassable. As aresult, during climate-induced
disruptions they bear a disproportionate burden, facing higher barriers that further deepen gender and
economic inequalities inaccess to good-quality education.”” Urgent attention is required to bridge this gap and
ensure equitable opportunities for all, regardless of socioeconomic status or gender, to access uninterrupted
educationdespite the challenges of climate change.

Negative coping strategies. Climate change can produce severe economic shocks to families, causing them to
lose valuable assets and livelihood sources. In the face of such challenges, families often resort to negative
coping strategies to survive. This often involves pulling children, especially girls, out of school to reduce their
financial burden and assigning them household chores or earning responsibilities. Such coping mechanisms
perpetuate a cycle of poverty, deprivation, and gender inequality, hindering children's access to education and
perpetuatingnegative gendernorms.



Labour and Economic Productivity

Climate change presents formidable threats to labour and economic productivity, particularly for those engaged in
the lowest income-bracket work, including heavy labour and low-skill agricultural and manufacturing jobs. The
adverse impacts are multifaceted, ranging from occupational health hazards to skill deficiency and economic
vulnerability.

1) Direct Impacts: Excessive workplace heat, exacerbated by climate change, is a well-known occupational
health and productivity danger. High body temperature or dehydration causes heat exhaustion, heat stroke and
in extreme cases, death. A worker's natural protection is to slow down work or limit working hours, which
reduces productivity, economic output, pay and family income.” Study has shown that temperature has a
negative and significant relationship with GDP and productivity in agriculture, manufacturing, and services
sectors. However, severity of these negative impactsis higherinagriculture incomparison with manufacturing
andservices."”

2) Skill Deficiency and Economic Vulnerability: Climate-induced extreme weather events can disrupt access to
quality education and specialized training, making skill deficiency a pressing concern. It limits the individual's
ability to adapt to changing labour demands and maintain productivity, and the lack of essential skills leaves
many behind as ill-equipped to secure stable and sustainable livelihoods. The most susceptible are those
engaged in low-income, labour-intensive jobs, particularly in sectors like agriculture and manufacturing. As
climate impacts exacerbate existing vulnerabilities, the economic productivity of these workers diminishes,
leading to reduced incomes, financial instability, and further exposure to poverty and hardship. With limited
capacity to cope with adverse climate impacts, individuals find themselves increasingly at risk of falling deeper
intovulnerability.

The key priority areas for strengtheninghuman capitalinclude these:
(a) Mainstreaming Climate AdaptationinHealth and Education Policies

Sectoral plans in health and education and associated sectors need to be aligned with national climate change
policies and international commitments. The NDCs, for example, articulate the need to revise curricula to
strengthen climate resilience. Provincial and subnational adaptation and emergency response plans should be
promotedforlocal educationalinstitutionsand healthcare providersto ensure timely, effective action.

Sectoral climate vulnerability assessments should be regularly updated to inform these policy and planning
processes. Particularly relevant vulnerability andresilience indicators are the mapping of schools, clinics, and other
buildings in areas prone to floods, heatwaves, droughts, landslides, and air pollution. Following extreme weather
events, tracking data on education-day losses, student absenteeism, and other impacts is essential.
Corresponding healthindicators, suchas the prevalence and spread of diseases due to climate extremes, also need
to be identified and monitored. Additionally, it is crucial to analyse climate-induced migration patterns and their
potentialinfluence oneducationand health outcomes.

(b) Enhancing Community Resilience through Emergency Preparedness and Response

Investing in climate-resilient infrastructure is crucial for both the health and education sectors. It is imperative to
redesign programs in these sectors to ensure enhanced day-to-day service delivery while also preparing for and
responding to extreme weather events effectively. Climate disaster related procedures and training (e.g.,
evacuation plansanddills)withinboth sectors must be revised tointegrate climate vulnerabilities and risks.
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Further, itisessentialto equip health providers, community workers, and teachers with the necessary skills through
trainings to deliver community awareness programs, respond effectively to extreme weather events, and provide
psychosocial support. Suchacomprehensive approach willensure that these frontline professionals play avital role
inpromoting climateresilienceand supportingcommunitiesduring climate-related challengesand emergencies.

(c) Building Workforce Capacities to Address Climate Risks

To foster climate resilience, it is crucial to integrate climate education (both adaptation and mitigation) across all
levels of educational curricula. This allows the country to effectively equip its youth with the knowledge and skills
necessary to navigate the challenges posed by climate change and prepare them for the emerging green job
opportunities. Education departments, universities, and research institutions must collaboratively develop
comprehensive curricula that integrate climate education into various subjects(e.g., economics, social sciences,
and technology), which would cultivate interdisciplinary approach of innovative problem solving to address climate
change.

Tofacilitate asuccessful transition towards agreen andresilient economy, it is crucial to investin occupational and
vocationaltraining programs. One key aspect of this trainingis equippinglabour force with specialized knowledge in
green industries, climate smart agriculture, circular development, etc. These efforts should be extended to
vulnerable communities that might be disproportionately affected by climate and environmental challenges, such
asthe 2022 flood, by equipping them with skills and opportunities to rehabilitate their livelihoods. In addition, these
programs will have the potential to fosterinnovation by encouraging entrepreneursand small businessesto develop
environmentally friendly productsand services.

Based onthe priority areasidentified above, Table 4.4.1elaboratesonthe key objectivesandinitiatives.

Table 4.4.1: Key Objectives and Initiatives for Human Capital

Short-term Medium-term Long-term

2023-2025 2025-2030 2030 Onwards

m Objective & Initiative m Key Responsible Entity

Objective 1: Mainstream Climate Adaptation in Health and Education Policies

Health
1.1 Conduct assessment to strengthen the understanding of Ministry of National Health
climate change impact on public health, and formulate a Services Regulations and
roadmap to address such challenges Coordination (MoNHSR&C);
MoCC&EC; Provincial, Islamabad
Capital Territory (ICT), GB and AJK
Health Departments
1.2  Improve data collection, reporting, analysis, and record keeping MoNHSR&C; MoCC&EC;
of climate-sensitive diseases Provincial, ICT, GB and AJK and
District Heath Departments
1.3  Upgrade and extend disease outbreak monitoring and MoNHSR&C; Provincial, ICT, GB
forecasting to counteract possible climate change health and AJK Health Departments;
impacts, and support planning for effective interventions P&DDs
1.4  Integrate climate change adaptation measures into the MoNHSR&C; MoCC&EC;
national and subnational policies in health sector Provincial, ICT, GB and AJK and

District Heath Departments



Education

1.5  Conduct assessment to strengthen the understanding of Ministry of Education (MoE);
climate change impact on education, and formulate a roadmap MoCC&EC; Provincial, ICT, GB and
to address such challenges AJK Education Departments

1.6 Improve data collection, reporting, analysis, and record keeping MoE; MoCC&EC; Provincial, ICT,
of loss to education-days, student-absenteeism GB and AJK Education

Departments

1.7  Mainstream climate change adaptation into the roadmap for MoE; MoCC&EC:; Provincial, ICT,

skills development in Pakistan GB and AJK Education
Departments
1.8  Integrate climate change adaptation measures into the MoE; MoCC&EC; Provincial, ICT,
national and subnational policies in education sector GB and AJK Education
Departments
Objective 2: Enhance Climate Resilience through Disaster Emergency Preparedness and Response
Health

2.1 Develop acommunication and dissemination strategy for MoNHSR&C; MoCC&EC;
climate-health nexus and implement associated the awareness Provincial, ICT, GB and AJK Heath
and prevention campaigns Departments; NDMA; PDMAs;

District Administrations

2.2  Issuetimely alerts and advisories on climate and disaster MoNHSR&C; MoCC&EC;
information to health personnel and communities Provincial, ICT, GB and AJK Heath
Departments; NDMA; PDMAs;
District Administrations

2.3 Strengthen the capacity of federal, provincial, and district level MoNHSR&C; MoCC&EC;
healthcare bodies to prepare for and respond to health risks Provincial, ICT, GB and AJK Heath
during climate-exacerbated disasters Departments; NDMA; PDMAs;

District Administrations

2.4 Ensure family planning services are available at all levels. MoNHSR&C; Provincial, ICT, GB
and AJK Heath Departments

25 Expand climate-resilient WASH facilities to unserved and MoNHSR&C; Provincial, ICT, GB
underserved areas and populations and AJK Heath Departments;
Development Authorities

Education
2.6 Develop emergency and evacuation Standard of Procedures for MoE; MoCC&EC; NDMA; PDMAs;
educational institutions and associated facilities Rescue 1122; Provincial, ICT, GB
and AJK Education Departments
2.7 | Provide trainings and simulations (or drills) for teachers, MoE; MoCC&EC; NDMA; PDMAs;
students, workers, and other education personnel on Rescue 1122; Provincial, ICT, GB

emergency response and evacuation procedures and AJK Education Departments
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2.8

Construct educational facilities that could serve as multi- MoE; MoCC&EC; Provincial, ICT,
purpose shelters in the event of weather or climate disasters, GB and AJK Education
especially in most vulnerable areas Departments

Objective 3: Build Workforce Capacities to Address Climate Risks

1.1

1.2

1.3

Include climate change in the curricula of all secondary schools MoE; Higher Education

and offer specialized courses in colleges and universities Commission; MoCC&EC;
Provincial, ICT, GB and AJK
Education Departments

Develop and implement occupational and vocational training MoE; Higher Education
programs to a wide range of occupational fields, production, Commission; MoCC&EC;
services, and livelihoods that are directly or indirectly linked Provincial, ICT, GB and AJK
with climate change Education Departments

(including both formal and
informal educational institutes)

Provide enabling environment for entrepreneurs and small MoCC&EC; MoF; Ministry of
businesses to develop environmentally friendly products and Commerce (MoC)
services

Cross-Cutting Areas

4.5 Disaster Risk Management

Institutional and Policy Framework

After the 2005 earthquake Pakistan underwent a profound transformation in Disaster Risk
Management (DRM) that culminated in the establishment of a comprehensive institutional
framework. The National Disaster Management Act was passed, and under the 18th Constitutional
Amendment, the disaster management function was devolved to provincial and local governments.
Pakistan's DRM infrastructure now comprises different tiers of DRM bodies at the national, provincial,
anddistrictlevels.

Pakistan has made commendable efforts in developing comprehensive DRM policies. These include
the National Disaster Management Planand National Flood ProtectionPlanIV.

Lessons from 2022 Flood

The 2022 floods brought to the fore the limitations of the DRM system, particularly at the subnational
and local levels. While technical agencies possess the capability to forecast impending disasters and
provide crucial information, provincial authorities exhibited shortcomings in timely preventive
measures and coordinating response and recovery efforts for all stakeholders. These limitations stem
primarily from the lack of operationalization of plans due to shortages of trained personnel, equipment,
technical expertise, and, most critically, financialresources.



- Oneimportant system-level issue is in the limited absorptive capacity to integrate risk assessments
into infrastructure investments and land use planning, which intensifies vulnerabilities to disaster
risks. Addressing these challenges will reinforce the resilience of Pakistan's DRM system and ensure
effective disasterresponse andrecovery measuresatalllevels.

As articulated in Chapter 2, recent disasters serve as a poignant reminder that climate-related hazards are
growing in complexity and pose formidable challenges in their management.”™ The recurrence of risks, such as
repeated flooding and heatwaves, compounds the difficulty of dealing with such events effectively. Moreover, the
simultaneous occurrence of multiple hazards can create a cascading effect, amplifying the overall risk and
immersing sectors and regions in interconnected vulnerabilities. Adding to the intricacy of the situation, certain
responses to climate change may themselves inadvertently introduce new impacts and risks, necessitating the
adoption of a comprehensive and adaptive approach to safeguarding communities and ecosystems. Addressing
these multifaceted challenges requires aunified effort, combininginnovative strategies, modernized early warning
systems, enhanced coordination, and a strong commitment to building resilience in the face of a dynamically
evolving climate.

The already challenging landscape of natural disasters is further exacerbated by a series of additional external
shocks in Pakistan. The COVID-19 pandemic, the energy crisis, spiralling price inflation, and fiscal challenges
further compound the country's difficulties and highlight the fact that its vulnerability to climate risks stems as
much from political and economic instability as from natural factors. Pakistan's governance challenges both
exacerbate the impacts of disasters and hamper recovery efforts. Recognizing the interconnected nature of these
crises, concerted efforts must be undertaken to develop holistic and adaptable strategies that can effectively
addressthe compoundingimpactsand build systemicresilience.

The key priority areas for strengthening Pakistan's DRMinclude:
(a) StrengtheningHydromet, Climate and Early-Warning Systems and Services

Hydromet (hydro-meteorological), climate and early-warning systems are indispensable for DRM as they provide
crucial data and information about weather patterns, precipitation, river levels, and other hydrological conditions.
These services enable risk assessment, preparedness, and timely alerts in the event of hazards such as floods,
storms, and droughts, allowing for proactive measures and early evacuation to save lives and reduce property
damage. Additionally, access to accurate hydromet data aids in adaptive planning, raising public awareness, and
facilitating coordination and response efforts between different levels of government and humanitarian agencies.
With the intensification of extreme weather events, these services play a vital role in supporting communities in
monitoring, preparing, andrespondingto such climate-related hazards.

(b) StrengtheningDisaster Risk Governance

There is an urgent need to review and operationalize the 2007 National DRM Framework of Pakistan. The 2013
National Disaster Risk Reduction Policy outlined the need to develop DRMinstitutions, mechanisms and capacities
that canaddress multiple hazardsandraisestheresilience, efficiency, and effectiveness of the whole system.

(c) Bolstering the Resilience of Communities and Critical Infrastructure

DRMis relevant for various sectors of the economy, encompassing organizations, communities, and ecosystems.
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Effective DRM requires enhancing the stability, adaptability, recovery capacity, and sustainability of all relevant
sectors. This entails a meticulous process of identifying vulnerabilities and conducting in-depth risk analyses that
consider different climate scenarios. Subsequently, implementing sectoral adaptation strategies to mitigate these
riskswhile fortifyingthe overallresilience of systemand service provisionis paramount.

(d) EnhancingDisaster Response and Recovery

Enhancing disaster preparedness for effective response and to “Build Back Better” in recovery, rehabilitation and
reconstruction requires incorporating risk-informed approaches into recovery and reconstruction efforts.
Mitigating the risk of post-disaster delays in relief, recovery, and planning requires focusing on institutionalizing
recovery before the disaster. Ex-ante recovery preparationis a vital aspect of disaster risk management, aimed at
mitigating the risk of post-disaster delays in relief, recovery, and planning. It includes activities such as conducting
risk assessments, developing recovery plans, securing financing mechanisms, building institutional capacities,
and establishing coordination mechanismsamongvarious stakeholders. By preparinginadvance, communities and
authorities can better anticipate and respond to disasters, reducing the time and resources needed to recover and
rebuild. Thisapproachis critical forenhancing disasterresilience and ensuringamore efficient recovery processin
the face of climate and disaster challenges.

Basedonthe priority areasidentifiedabove, Table 4.5.1elaborates onthe key objectivesandinitiatives.

Table 4.3.1: Table 4.5.1: Key Objectives and Initiatives for DRM

Short-term

2023-2025

Medium-term

2025-2030

Long-term

2030 Onwards

m Objective & Initiative m Key Responsible Entity

Objective 1: Understanding climate and disaster risk by investing in state-of-the-art hydromet, climate and
early-warning systems

1.1 Establish an open-access, credible, national climate data and MoCC&EC:; Federal Flood
information database for sharing climate-related data and Commission (FFC); National
information to stakeholders across various sectors Disaster Management Authority

(NDMA); PMD

1.2  Develop a nationwide and district-level Multi-Hazard MoCC&EC; NDMA; PDMAs
Vulnerability and Risk Assessment in a spatial-temporal format,
including detailed and location-specific assessments

1.3  Undertake GIS mapping of all existing irrigation infrastructure, MoCC&EC; PMD; FFC; NDMA;
especially flood embankments, for effective flood monitoring SUPARCO:; Provincial, GB and AJK
and management Irrigation Departments

1.4  Undertake hydrological modeling and flood-plain mapping and MoCC&EC; FFC; NDMA;
zoning of the Indus River system using climate change SUPARCO; Pakistan Commission
scenarios to estimate various projected flood levels for Indus Water

1.5  Strengthen hydro-meteorological monitoring, forecasting, and PMD; FFC; MoCC&EC; NDMA;
early-warning systems SUPARCO

1.6 Develop capacity based on Remote Sensing and GIS techniques PMD; FFC; NDMA; MoCC&EC;

for monitoring temporal changes in glaciers and snow cover,
and in land cover in different agro-ecological zones

SUPARCO



1.8  Strengthen GCISC's capacity to enhance knowledge MOCC&EC, MoPD&SI
management on climate change adaptation, fostering
interdisciplinary research, innovation, and capacity building
within the country

Objective 2: Strengthening disaster risk governance

2.1 Prepare and upgrade National Disaster Management Plan II NDMA; PDMAs
(NDMP) and National Flood Protection Plan IV (NFPP-1V)

2.2 Formulate and approve provincial-level disaster management NDMA; PDMAs; MoCC&EC;
and climate change legislation, policies, plans and strategies Provincial, GB and AUK CCF&EDs;
LGDs
2.3 Putsystemic functionsin place to ensure that policy and MoCC&EC; NDMA; PDMAs

regulatory frameworks are implemented and enforced

2.4 Enhance coordination and cooperation among entities MoCC&EC; MoPD&SI; NDMA
responsible for climate change and development to identify
means for risk-informed development

Objective 3: Investing in disaster risk reduction to bolster the resilience of communities

and critical infrastructure

3.1  Developrobust disaster and climate risk-screening tools to be MoPD&SI; MoCC&EC; NDMA;
integrated into the public financial management processes at PDMAs
both the federal and provincial levels

3.2 | Mainstream disaster and climate risk screening into public MoPD&SI; MoCC; NDMA; PDMAs
investment appraisals, planning, implementation, and
monitoring at both the federal and provincial levels

3.3 Implement cost-effective, innovative, and agile DRM solutions PDMAs; NDRMF; LGDs
to reduce the loss of life, infrastructure, and livelihoods at all
scales

3.4 Establish Climate and DRM Funds at the subnational or MoCC&EC; MoF; EAD; PDMAs;
provincial levels Provincial, GB and AJK Finance

Departments

3.5 Develop and implement climate and disaster risk finance and MoCC&EC; Poverty Alleviation and
insurance products, with a focus on the most vulnerable and Social Safety Net Division (PASS);
marginalized communities Social Welfare Departments;

Benazir Income Support
Programme (BISP)

3.6  Building on existing programs, establish a climate and disaster MoCC&EC; PASS; Social Welfare
shock-responsive social protection system, with a focus on the Departments; BISP
most vulnerable and marginalized communities

3.7  Ensure thatinfrastructure, including telecommunication, MoPD&SI; MoCC&EC; Provincial,
power, utilities, and transport, are resilient in the face of GB and AJK Public Works and
climate change impacts, particularly extreme weather events Communication Departments;

LGDs; DAs



Objective 4: Enhancing disaster preparedness for effective response and to “Build Back Better” by

incorporating risk-informed approaches into recovery and reconstruction efforts

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Develop a Disaster Recovery Framework (DRF) to
institutionalize recovery, enabling the development of
strategies, guidelines, capacities, and institutions for proactive
recovery management

Develop a last-mile, early-warning dissemination system for
natural disasters using innovation and technology (for example,
radio and SMS messaging)

Ensure community participation in early-warning dissemination
and disaster risk reduction activities, particularly in developing
evacuation plans

Develop standard operating procedures (SOPs) that clearly
define the roles and responsibilities of each relevant
department during natural disasters

Strengthen the capacities of the DRM agencies and the
district-level actors to address multiple hazards and to raise
the resilience, efficiency, and effectiveness of the whole DRM
system

Scale up community-based disaster risk management (CBDRM)
to strengthen the adaptive capacity of communities through
local-level organizations

Upgrade public evacuation shelters and provide
comprehensive awareness training to ensure their effective
use

4.6 Gender, Youth, and Social Inclusion

Gender
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NDMA; PDMAs; MoCC&EC; P&DDs

NDMA; Provincial, GB and AJK
Information Departments (I1Ds);
PDMAs; LGDs

MoCC&EC; NDMA; PDMAs;
Provincial, GB and AJK P&Ds;
LGDs, Education Departments;
Relief and Rehabilitation
Departments

MoPD&SI; NDMA; PDMAs; P&DDs;
LGDs

MoCC&EC; NDMA; PDMAs; District
Disaster Management Authorities
(DDMAs); LGDs; Relief &
Rehabilitation Departments

NDMA; PDMAs; DDMAs LGDs;
Social Welfare Departments;
District Administrations

MoCC&EC; NDMA; PDMAs;
DDMAs; LGDs, Social Welfare
Departments; District
Administrations; Civil Society
Organizations (CSOs)

Gender is the main factor driving Pakistan's low labour force participation, with fewer than one in four
(23 percent)womenin the labour force, compared with four in five men (81 percent). About 60 percent of
working-age women are notin employment, education, or training."

Gender disparities in education persist, with girls in poor families being 22 percentage points less likely
to attend school compared to boys.” As a result, the literacy rate of adult women is only 46 percent
compared to 69 percent of men, which has significant implications for their ability to access servicesand
participateinthe economy."

The drivers of the gender gap in Pakistan are multi-faceted, including the low availability and
accessibility of schools, security and safety issues, competing household burdens, and societal beliefs



about the value of educating girls and training female teachers.” In addition, lack of good-quality family

planning services prevent women from making informed choices about their health, future, and
wellbeing.

Youth

- Pakistan is among the world's youngest nations, which offers demographic opportunities for
transformative climate actions. Two-thirds of the population are younger than 30. The country is
experiencingayouthbulge, withapproximately 30 percent of the populationunderage 10.'”

+ Although 2.1million young people (ages 15-24) enter the labour pool every year, many are poorly skilled
and will increasingly face greater health risks." About 35 percent of youth is neither enrolled in an
educational or training facility nor employed. The ratio is particularly high for women at 56 percent
uneducated orunemployed.™

- Access to quality formal and informal education is essential for Pakistani youth to acquire core and
transferable life and technical skills to support climate transitions. Education impacts labour
productivity and jobs; social, environmental, and political consciousness. A weak education system
makes youth less capable of critical evaluation™ and hinders people's capacity to contribute to
sustainable policy solutions, including for climate change.

SocialInclusion

- Vulnerable groups in Pakistan often lack access to opportunities for education, skills development,
livelihoods, and decision-making, with consequences for the country's sustainable and inclusive
development.

« The country has made some notable strides in promoting basic human rights, protecting vulnerable
social groups against discrimination and violence. Pakistan has enacted extensive legislation, including
the National Commission on the Status of Women Act, 2012; the ICT Rights of Persons with Disability Act
2020; and the Enforcement of Women's Property Rights Act, 2020; introduced quotas for women and
minorities in jobs and Parliament; and implemented special interventions for the empowerment of
vulnerable groupsincludingwomen, transgender, youth, and other historically marginalized groups.™

Climate change poses disproportionate challenges for vulnerable groups with limited capacity to respond and
recover. Such groups commonly face higher risks and greater burdens from the impacts of climate change,
especially when coupled with poverty, limited technical capacity, and insufficient financial resources.™" Poorer
households are hardest hit by climate change and disasters because they have the least capacity to respond,
recover, and adapt. They tend to reside in more disadvantaged areas and have reduced access to critical services
such as health and education. The assets they do possess—for example, katcha houses and livestock—tend to be
lessresilient, making them more vulnerable to extreme weather-and climate-related events."

Unequal participation in decision-making processes across all sectors and domains perpetuates and
exacerbates inequalities for vulnerable groups. This disparity hinders their ability to fully contribute to climate-
related planning, policymaking, and implementation, despite possessing valuable knowledge and capabilities."” The
lack of representation and involvement of these groups in crucial climate-related discussions not only limits the

diversity of perspectives butalso overlooks the uniqueinsightsand experiences of the indigenous community.
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4.6.3 Priority Adaptation Areas and Initiatives

Thekey priorityareas forbuilding climate-resilientandlivable citiesinclude:
(a) Supporting Capacity Development of Vulnerable Groups

Itis crucial to tackle both the immediate risks and impacts of climate change, while also addressing the underlying
causes of inequality. To address immediate risks, the focus lies on empowering communities to adapt to
uncertainties and surmount challenges. This includes preparing vulnerable groups for disaster risk management
through targeted education and training programs, supporting climate-resilient livelihoods by diversifyingincome
sources, and promoting sustainable practices, such as climate-smart agriculture, and nature-based enterprises.
Simultaneously, to address the underlying causes of inequality, efforts should be made to ensure equitable access
to education, healthcare, social protection, and economic opportunities for all individuals, irrespective of their
gender, sexual orientation, disability, or social background.

(b) EnsuringInclusion Policy Making and Development Planning

By promoting inclusive and equitable participation, Pakistan can unlock the full potential of its communities,
including indigenous populations, harnessing their expertise to develop more effective and sustainable climate
solutions that address the specific needs and challenges they face. Empowering vulnerable groups through
meaningful engagement and decision-making during policy making and development planning processes fosters

resilienceandamorejustandinclusiveapproachtotackling climate change anditsimpacts.

Basedonthe priority areasidentifiedabove, Table 4.6.Telaborates onthe key objectivesandinitiatives..

Table 4.6.1: Key Objectives and Initiatives for the Gender, Youth, and Social Inclusion

Short-term Medium-term Long-term

2023-2025 2025-2030 2030 Onwards

‘m Objective & Initiative Key Responsible Entity

Objective 1: Support Vulnerable Groups in Strengthening Their Capacity for DRM

1.1 Map key stakeholders and identify their capacity needs for NDMA; PDMAs
gender and socially inclusive DRM; conduct training and
capacity development corresponding to their needs

1.2  Setquotas for the inclusion of women in all district and DDMAs
municipal DRM authorities

1.3 = Setup ahelpline for reporting gender-based violence (GBV)and Mol; Provincial, ICT, GB and AJK
child marriage to protect women and girls during and post Departments of Interior, Social
disasters Protection; National Commission

for Human Rights; National
Commission on Rights of Child;

1.4  Develop learning materials to integrate gender and social MoE; Provincial, ICT, GB and AJK
inclusion, and how they link with climate change and disasters, Education Departments
into school, college, and university curricula

1.5 Develop community disaster management systems linked to NDMA; PDMAs; DDMAs, PMD
existing community service delivery platforms, strengthening
early-warning systems
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. Implementation Strategies

5.1 Institutional Arrangements

Key Challenges and Opportunities

Climate adaptation in Pakistan presents formidable challenges because of significant impacts of climate change
and the complexities involved in effective implementation of adaptation strategies and measures. In formulating
NAP implementation arrangements, it is imperative that barriers hindering effective adaptation in the country are
identified and addressed to ensure that the country successfully builds up its resilience in the face of the adverse
impacts of climate change.

Notably, these key barriersare:"™

- Policy and Regulatory Barriers: Existing policies and regulations that do not support or align with adaptation
goals can create barriers to NAP implementation. Inconsistent or conflicting policies across sectors can hinder
progress.

- Limited Institutional Capacity: Uneven institutional capacity and expertise within government agencies
responsible for adaptation planning and implementation can hinder effective NAP implementation. This
requires upgrading certain laws and regulations and revisiting mandates of various departments to remove
duplications and gaps, in addition to limited capacity for monitoring, evaluation, and reporting on adaptation
actionsand outcomes.

- Lack of Financial Resources: Lack of dedicated funding streams and limited access to financial resources can
poseasignificant barriertoimplementingadaptationactionsoutlinedinthe NAP.

- Data and Information Gaps: Lack of identification of data streams, data collection and data repository.
Incomplete or insufficient data and information on climate change impacts, vulnerabilities, and adaptation
optionscanhindereffective decision-makingand planning foradaptationactions.

- Stakeholder Engagement and Coordination Challenges: Lack of coordination between national and provincial
levels, inadequate stakeholder engagement and coordinationamong relevant government agencies, the private
sector, academia, and civil society organizations, and other stakeholders can impede the implementation of
NAPs.

- Lackofawareness: Lack of awarenessand understanding of climate change impacts and adaptation measures
among key stakeholders, including policymakers, political leadership, communities, and businesses, can
impede NAPimplementation.

Nevertheless, amidst these challenges, Pakistan has witnessed encouraging successes in translating national-
level climate change policiesinto concreteand actionable plansat the provincial levels.



4

The NAP represents an ambitious agenda for change in Pakistan, encompassing a truly “whole-of-country’
approach - involving different tiers of government both at the national, provincial, and local levels, as well as
developmentagencies, anddiverse sectors. NAPimplementation will therefore be ahighly complex process.

Toeffectivelyimplementthe NAP, the following key strategiesare crucial:

« Policy Cohesion: Ensuring coherence and integration of adaptation considerations across diverse sectors and
multiple government agencies is crucial for the success of Pakistan's NAP, both at the federal and provincial
levels. To achieve this, it is essential to promote the seamless integration of NAP priorities into policies, action
plans,andinvestment plansatthe sectoraland subnationallevels.

- Integration of Adaptation Strategies: It is important to ensure coherence and integration of adaptation
strategies across diverse sectors and multiple government agencies involved in Pakistan's NAP at both the
federal and the provincial levels. This can be promoted by integrating NAP priorities in sectoral as well as
subnational policiesand plans.

- Coordinated Governance: Establishing coordination and governance mechanisms at all levels of government
(federal, provincial, and local), ministries, departments, agencies, and sectors is vital for fostering synergy,
engagement, and clarity onrespective rolesandresponsibilities to enable cohesive action in climate adaptation
efforts.

- Targeted Prioritization: Prioritizing activities based on specific vulnerabilities, risks, and adaptation needs at
the provincial and district levels is essential. Identifying key sectors, geographic areas, and vulnerable
populations ensures focused attention and effective adaptation actions where they are most urgently required.
Additionally, careful sequencing of actions to create an enabling environment for transformative activities is
vital. This entails adequate preparationand capacity building to pave the way for successfulimplementation and
tomaximize theimpact of these transformativeinitiatives.

- Operational Planning: Developing operationaland costed plansto translate adaptation prioritiesinto actionable
measures is crucial. This involves setting clear objectives, defining activities, allocating resources, and
establishing realistic timelines for implementation. Moreover, deep engagement with relevant stakeholders is
essentialtoensureacollaborative andinclusive approach.

- Resource Mobilization: Identifying funding gaps and mobilizing financial resources for NAP implementationis a
critical aspect. Diverse financing mechanisms, such as domestic budgets, international climate finance, public-
private partnerships, and innovative financing instruments, can be employed to ensure adequate resources for
adaptationinitiatives. Moreinformationis providedin Chapter5.3.

- Effective Implementation: Successful execution of planned activities is of utmost importance. To ensure the
efficient and effective implementation of adaptation actions, proactive measures should be taken to overcome
potential challenges. This includes identifying and establishing dedicated implementation units, equipped with
the necessary resources and expertise, to spearhead the execution process. Capacity-building initiatives
should be prioritized to empower stakeholders with the skills and knowledge required to drive the adaptation
efforts. Additionally, social mobilization plays a crucial role in fostering community engagement and ownership,
encouragingactive participationand collaborationin climateresilienceinitiatives.

» Monitoringand Evaluation (M&E): Establishing nationaland subnational M&E mechanismsis crucial for tracking
progress, assessing the effectiveness of adaptation actions, and ensuring accountability. Defining relevant
indicators, collecting data, conducting periodic reviews, and reporting on adaptation outcomes provide
essential insights for continuous improvement and evidence-based decision-making. More information is
providedinChapter5.2.
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Communication Strategy: Clear and effective communication with government and non-government
stakeholders during NAP implementation ensures their specific adaptation needs are considered. Wide
dissemination of the NAP will increase awareness, participation, and cooperation among stakeholders,
promoting climate resilience and sustainable socioeconomic development. A comprehensive and inclusive
communications strategy will be developed, delivering tailored messages through suitable channels to reach
audiences locally, nationally, and globally. The NAP identifies various communication tools, such as websites,
apps. workshops, webinars, and infographics, while emphasizing gender and disability sensitivity to ensure
equaloutreachtoallmarginalized groups.

Pakistan already has a well-developed legal landscape to support adaptation in the country. Several existing
policies, plans, laws, environmental protection regulations and climate change measures could be leveraged to
strengthen adaptation planning and implementation. Notable among these are the NCCP(2021) and NDC (2021), as
bothdocuments have outlined Pakistan's mitigation and adaptation goals to address climate change.

The NDC's high-priority initiatives will significantly contribute to the country's adaptive capacity as they aim to:
promote climate-smart inputs and management practices in agriculture; improve irrigation and water
management; build resilience; provide nature-based solutions and protection of ecosystems and biodiversity;
mitigate the impacts of extreme events through preparedness and capacity building; incorporate health and
environment in climate and disaster risk-reduction related policies and vice versa; enhance the climate resilience
of communities through improved outcomes in the WASH sector; promote gender equality and the mainstreaming
of youth and volunteering engagements; and link all interventions with the SDGs. The need for additional or new
policies and requlations for NAP implementation will depend on the specific context and national and provincial-
level priorities.

The governance andimplementationarrangement of the NAP in Pakistan will hinge onthe following central pillars:
Federal Level

 Ministry of Climate Change & Environmental Coordination (MoCC&EC): The MoCC&EC is responsible for the
following six key elements: (1) Steering the NAP process at the national level; (2) Undertaking climate change
research, vulnerability reduction assessment, and prioritization of climate actions; (3) Developing climate
information systems; (4) Streamlining the planning process for the NAP, and climate-proofing the development
sector; (5) Mobilizing finance for climate change adaptation; and (6) Developing and implementing monitoring,
evaluationand verification systems.

» Ministry of Planning, Development & Special Initiatives (MoPD&SI): The MoPD&SI serves as the focal point for
planning and coordination with the provincial planning and development departments. The latter spearheads
planning and investment portfolios and projects and programs with sectoral ministries, departments, and line
agencies. Itisalso the custodian of the budget-making process, in collaboration with Economic Affairs Division
(EAD) and Ministry of Finance (MoF) and the MoPD&SI provincial counterparts. It plays an important role in
mainstreaming climate change considerations into the overall development planning and public financial
management processes.

- Line Ministries and Departments: Line ministries and departments need to integrate climate imperatives into
their policies, plans, and programs. This involves analysing how climate change impacts and risks could affect
their respective sectors and incorporating adaptation measures accordingly. They need to collaborate with



otherline ministries, governmentagencies, localauthorities, and relevant stakeholdersto ensure acoordinated
andintegratedapproachtoclimateaction.

Provincial and District Level

« Provincial and Local Governments: Provincial and local governments are responsible for developing and
implementing climate adaptation policies and implementation plans tailored to the specific needs and
vulnerabilities of their regions. This includes identifying local climate risks and vulnerabilities and adaptation
prioritiesand designing strategiestobuild resilience at the community level. They oversee critical infrastructure
and public services (including municipal services and disaster risk management) as well as land-use,
management, planning and development which are critical areas for building resilience as articulated in
Chaptera4.

Key Advisory and Implementing Bodies

 Pakistan Climate Change Council (PCCC): The PCCCisthe apexadvisory body that will provide strategic advice
ontheimplementationframework of the NAP.

« Expert Group (EG): The EG should be constituted, consisting of experts from 25 technical institutions. They will
meet periodically but not less than once a quarter in a hybrid manner to report on progress in their respective
sectors. The MOCC&EC will serve as the Secretariat for the EG, and it will be co-chaired by the Planning
Commission. The sectoral focal points will have overall responsibility for the relevant NAP sections. The EG will
include working groups on various sectoral areas, including Agriculture, Forestry & Land Use, Water Resources
Management, Urban Resilience & Infrastructure, Health & Public Health Systems, Disaster Risk Management
and Researchand Statistics. The EGwillmonitorand evaluate progressunder NAP and report back to the NCCC.

5.2 Monitoring, Evaluation (M&E) and Reporting

Adaptation to the ever-evolving challenges of climate change demands relentless commitment to progress and
innovation. The National Adaptation Plan recognizes that addressing climate change requires not only initial action
but also ongoing adaptation actions that are regularly reviewed and evaluated for transparency. This approach
drivestheimperative forreqularreporting, monitoring, and review of NAP implementation.

The essence of NAP M&E liesinits power to establish accountability and transparency. By systematically tracking
andreporting progress towards established targets, it ensures that stakeholders remain committed and motivated.
The process ascertains the roles and responsibility of stakeholders with clarity towards the implementation of the
NAP process.

The NAP M&E and reporting will provide insights into the effectiveness, efficiency, and equity of adaptation
actions. Through meticulous evaluation, it will enable policymakers to identify the interventions that work and yield
positive outcomes. This knowledge becomes the bedrock of informed decision-making and policy adjustments,
enhancingadaptive capacity acrossall levels of governance.

NAP M&E recognizes the vital role of stakeholders in shaping its success. Government agencies, communities,
technical experts, and private sector shall be actively involved in the monitoring and evaluation process. This
inclusive approach will foster collaboration, transparency and generating a wealth of invaluable insights and
experiences. It becomes a catalyst for evidence-based decision-making, propelling policy adjustments that truly
reflectthe needsandaspirations of those most affected by climate change.
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Furthermore, NAP M&E broadens our understanding of the medium- and long-term impacts of climate change.
With regular monitoring and review, high-quality climate data and projections can be seamlessly incorporated into
ongoing adaptation efforts. This ensures that interventions are based on the most accurate and up-to-date
information available, making it possible to test, identify, and adopt robust and climate-proof approaches capable
of withstandingthe acceleratedimpacts of climate change.

The NAPand NDCsare intertwinedin their shared goal of combating climate change. The NAP M&E system assumes
a pivotal role within the broader monitoring, reporting, and verification (MRV) framework that tracks the
implementation of adaptation measures outlined in the NDCs. By integrating the NAP M&E system into the MRV
mechanism, it ensures that adaptation efforts are seamlessly monitored and evaluated within the comprehensive
landscape of climate action. This harmonization enables a holistic perspective, fostering alignment and coherence
between adaptationinitiativesand the broader climate agenda. It ensures that adaptation effortsare accounted for
and contribute meaningfully to the national climate agenda. Simultaneously, its integration with other established
M&E exercises optimizesresources, reducesduplication, and fostersa culture of collective action.

Moreover, theinterconnections betweenthe NAP M&E framework and other national M&E exercises furtheramplify
its impact. By forging connections with established monitoring systems such as Sustainable Development Goals
(SDGs)reporting system, and the Compendium on Environment Statistics of Pakistan (CESP), the NAP M&E system
capitalizes on existing structures and processes. This integration streamlines M&E processes, eliminating
redundanciesandunlocking greaterefficiency.

To ensure the successful implementation of the NAP throughout its cycle, a robust, transparent, and dynamic
M&E process becomes an indispensable pillar. The M&E process operates as a continuous, iterative, and
progressive cycle, each phaseinforming the next ina seamless flow of knowledge and action. Figure 5.2.1provides a
concise overview of this interconnected NAP process, illustrating its cyclical nature and the pivotal role of M&E in
driving progress.

The significance of the NAP M&E process extends beyond its cyclical nature. It embraces important principles of
inclusivity and sensitivity, recognizing the diverse needs and perspectives of vulnerable communities, regions, and
ecosystems. Moreover, the NAP M&E process actively seeks to engage and involve stakeholders at every stage.
Through participatory mechanisms, it ensures that the M&E process is enriched with on-the-ground knowledge,
lived experiences, and local wisdom. This participatory ethos empowers vulnerable communities to play an active
roleinshapingtheirownadaptation pathways, leadingto more contextually appropriate and sustainable outcomes.

Figure 5.2.1: M&E Process for the NAP

Assess Risks &
Vulnerabilities

Revise Strategies [l ) Evaluate & Select
& Share Lessons 2 Adqpfohon
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Undertake
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The M&E framework for Pakistan's NAP unfolds as a dynamic and comprehensive system, harnessing three tiers
of interventions that fortify the country's response to climate change. It's a carefully crafted blueprint designed to
ensure both the effectiveness and efficiency of the plan's implementation, leaving no room for ambiguity or
oversight.

Strategy and Policy Level: This first tier sets the stage for success, acting as the strategic compass that guides
Pakistan's NAP. Here, the M&E framework diligently scrutinizes the alignment of the plan with both national and
subnational policies and international climate change treaties, laying the foundation for a cohesive approach. It
meticulously evaluates the Plan's effectiveness in addressing the country 's unique adaptation challenges while
monitoring progress towards strategic objectives and targets. By doing so, it ensures that the Plan remains
finely tuned, consistently evolvingto meet the demands of arapidly changing world.

Planning and Program Level: The second tier brings the NAP to life, breathing vitality into the planning and
programmatic aspects. With unwavering focus, the M&E framework dissects the intricacies of the Plan's
execution. It rigorously examines the quality and effectiveness of the planning processes, identifying gaps and
areas ripe for improvement. This tier is central to resource allocation, meticulously evaluating the allocation's
efficiency. By monitoring program implementation, it provides real-time insights into the NAP's progress,
ensuringitstrajectoryremainsoncourseto confrontthe challengesthatlie ahead.

Project Level: At the heart of the framework lies the third tier, a meticulous examination of individual projects
andactivitiesthatembody the NAP's purpose. Thislevel of scrutiny allows fora granularunderstanding of project
progress, objectives, and targets. The M&E framework will track outputs, outcomes, and impacts to
institutionalise valuable lessonsand best practicesthat caninformfuture projectinterventions.

The above-mentioned M&E framework can empower Pakistan to confront the urgent challenges posed by climate
change head-on. If embraced whole-heartedly, it will forge a path of unwavering commitment, enabling the nation
to adapt and thrive in the face of climate adversity. The different aspects of the NAP M&E are elaborated on in the
sectionsbelow.

Just as NAP implementation will involve multiple stakeholders at all levels, it will also involve multiple bodies. Key
amongtheseare:

Ministry of Climate Change and Environmental Coordination (MoCC&EC): Consistent with its position as the
central authority for climate change at federal level, the MoCC&EC will be the focal point for monitoring,
reviewing, and reporting on the NAP. It will provide overall coordination and ensure collaboration across
government and non-government bodies involved in the M&E process and will be responsible for final reporting
and datadissemination.

Pakistan Bureau of Statistics (PBS): PBS will be responsible for data collection. Provincial statistical bureaus
and government line departments responsible for NAP implementation will serve as the primary sources of
administrative and programmatic data for adaptation initiatives. The PBS will collate provincial outputs and
conduct independent data collection measures to provide national-level statistics. In addition, household
surveys conducted by the PBS canbe utilized to assess the impact of NAP activities.

Global Change Impact Studies Centre (GCISC): As a dedicated research centre for climate change studies, the
GCISC will play a pivotal role in synthesizing information and conducting research on climate issues. It will
collaborate closely withthe MoCC, provincial counterparts, committees, cells, and working groups to ensure the
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integration of new scientific findings into national planning and decision-making processes during the
implementation of the NAP. The GCISC's responsibilities will include regularly synthesizing scientific literature,
assessing impacts and vulnerability, and providing recommendations for policymaking based on the latest
research findings. Additionally, the GCISC will support learning and capacity-building efforts among the
stakeholdersinvolvedinthe NAPimplementation.

Attheendof eachNAP'scycleyear,an Annual Progress Review of NAP implementation will be undertaken with PCCC
for advisory purposes. Additionally, reviews of monitoring reports and activities will be provided by respective
provincial P&DDs including GB and AJK, as well as a review by the EG under the chair of MOCC&EC as shown in the
Table5.2.1.

Table 5.2.1: Reporting Responsibilities for NAP

‘ Activity Responsible Entity

Review and monitoring of NAP Respective provincial P&DDs including GB and AJK Bi-annual
provincial activities

Review of NAP activities at the EG under the chair of MoCC&EC Bi-annual
national level
Annual Progress Review for PCCC Annual

advisory purposes

Recognizing the power of collaboration, the NAP M&E process actively seeks the involvement of non-
governmental actors. The private sector brings expertise and resources, offering innovative solutions and
contributing to the scalability and effectiveness of adaptation efforts. Non-governmental organizations, with their
specialized knowledge and grassroots connections, offer valuable insights into the needs and aspirations of local
communities. Scientists and researchers provide evidence-based analysis, enabling rigorous assessment and
identification of emerging trends. Civil society acts as a crucial voice, representing the interests of marginalized
groups, advocating for equity, and ensuring that adaptation measures are inclusive and address social justice
concerns.

The engagement of these non-governmental actors will contribute to the holistic functioning of the M&E operations
and adds depth and breadth to the NAP M&E process. It encourages a multiplicity of perspectives, fostering robust
discussions and opening avenues for creative solutions. By tappinginto the collective intelligence and resources of
these stakeholders, the evaluation of the NAP becomes more comprehensive, capturing a wide array of
experiences, and knowledge.

5.2.4 M&E Indicators

Indicators lie at the very core of an effective M&E framework that drives targeted action, highlights areas
requiring additional efforts, supports informed decision-making, and promotes climate-smart approaches.
Well-defined indicators are essential, as they ensure relevance and practicality in terms of data availability, time,
andresource requirements.

To establish a robust set of indicators for the NAP, a collaborative and iterative process will be undertaken,
involving stakeholder and expert consultations. Thisinclusive approach will enable the selection of indicators that
align with sectoral priorities and capture the desired outcomes. Once identified, these indicators will undergo a
piloting phase, allowingredundant onesto befiltered outandany missingindicatorstobe addressed.



The NAP M&E indicators will encompass both critical and supporting actions. Reqular assessments conducted by
the MoCC&EC will evaluate the preparedness of relevant organizations, including policymakers and service
providers. Through these assessments, areas for improvement will be identified, ensuring efficient and effective
implementation of the NAP. The selected indicators will cover both process and outcome aspects. Process metrics
will gauge the progress and achievement of defined milestones in NAP implementation. This entails reporting on
the adoption of laws, development of policies, implementation of strategies, and allocation of financing. Outcome
indicators, onthe other hand, will focus on evaluating the extent to which adaptation objectives are being achieved
and climate vulnerability is being reduced in Pakistan. These indicators will assess the impact of implemented laws,
policies, plans,andinterventions.

To provide a comprehensive assessment of progress, a combination of quantitative and qualitative measures
will be utilized. Quantitative data will be employed to evaluate the results of key sectoral adaptation strategies and
priorities, offering tangible insights into progress. Complementing this approach, qualitative measures will help to
contextualize the data, providinganarrative thatadds depthand understanding to the quantitative findings.

Drawing from these considerations, pertinent entities led by MoCC&EC will collaboratively establish suitable log
frame structures. These structures will be rooted in the theory of change for each sector and cross-cutting area,
incorporating defined indicators, baselines, targets, time periods, and data sources. This concerted effort will
ensureacohesiveandstrategicapproach to monitoringand evaluationthroughout the NAPimplementation.

To streamline data collection, existing sources of information will be leveraged whenever possible. Household
surveys, administrative data, sectoral MRV systems, and data collected under the Sustainable Development Goals
(SDGs) initiative will be utilized, optimizing efficiency, and reducing duplication of efforts. By tapping into these
established sources, the NAP M&E process will benefit from a wealth of pre-existing data, enhancing its
effectivenessandtimeliness.

The development of a comprehensive M&E plan within six months at the beginning of NAP implementation is
crucial for ensuring consistency and effectiveness in evaluating the progress of the NAP. This plan will serve as a
roadmap, providing clear guidance on data collection, compilation, and synthesis. It outlines protocols for
standardized data collection methods and establishes guidelines for organizing and managing data. The plan also
addresses the frequency of data collection and reporting, defining timelines for periodic evaluations and progress
reports. Additionally, it clarifiestherolesand responsibilities of different stakeholdersinvolvedin the M&E process,
promotingaccountabilityand coordination.

Comprehensive training programs will be provided to all key stakeholders, enabling them to effectively
contribute to the NAP M&E process. Programs will be developed to focus on promoting a shared understanding of
M&E concepts, tools, and methodologies, equipping stakeholders with the necessary knowledge and skills to
actively engage in monitoring and evaluation activities. Special training programs will be tailored to meet the needs
of government officials involved in adaptation efforts. These programs will ensure that officials receive continuous
learning opportunities, enabling them to keep abreast of emerging practices, methodologies, and approaches in
the field of adaptation. By integrating continuous learning into their work, government officials will be better
equipped to incorporate new knowledge and best practices into future planning and implementation activities,
fostering adaptive and forward-thinking approaches to addressing climate change challenges. Through
collaborationand knowledge sharing, the GCISC will facilitate the dissemination of relevant information, tools, and
resources to enhance the capabilities of stakeholders. This support will further strengthen the understanding and
application of M&E principles, ensuring that stakeholders are equipped with the necessary skills and knowledge to
effectively monitor, evaluate, and adapt the NAP overtime.

Technology and digital tools will play a crucial role in supporting various aspects of the NAP. These tools will
facilitate data collection, management, analysis, reporting, dissemination, remote monitoring, collaboration, and
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knowledge sharing, enhancing the overall effectiveness of implementation. The MoCC&EC will establish a web-
based dashboardto streamline datacollectionand monitor the progress of adaptation measures. Protocols for data
collectionand metadata details will be defined, and efforts will be made to make the dashboard publicly accessible,
promoting transparency. Furthermore, the GCISC, with support from CITEPA France, is developing the “Pakistan
Transparency Platform”foradaptationtracking. This platformaims toimprove monitoring, reportingand evaluation
(MRE)capabilitiesin the country and is being designed based on national needs. Currently, the pilot sector platform
foragriculture isready, while work on the platforms for water and health sectorsis stillin progress. These platforms
will enhance M&E efforts in the respective sectors, providing valuable insights for adaptation planning and
decision-making.

Despite significant progress, Pakistan continues to face notable knowledge gaps in research concerning
climate change adaptation specific to its context. These gaps encompass critical areas such as the collation and
prioritization of dataon climaterisks, including vulnerability, hazards, and exposure within the country. Additionally,
ensuring open access to relevant dataremains a challenge. There isaneed to establish mechanisms and platforms
that enable the sharingand dissemination of climate-related data, fostering transparency and facilitating informed
decision-making by researchers, policymakers, and development practitioners.

Furthermore, the establishment of research platforms dedicated to climate change adaptation in Pakistan is
imperative. This would facilitate the transformation of collected datainto actionable knowledge on adaptation and
vulnerability, enabling evidence-based decision-making and the development of context-specific strategies.
Comprehensive monitoring and evaluation of policies and interventions related to climate change adaptation is
another crucial area that requires attention. Establishing robust systems for monitoring and evaluating the
effectiveness of implemented measures is essential for assessing progress, identifying gaps, and refining
strategies.

The findings and increased knowledge generated through the NAP M&E process will serve as a transparent
foundation for making necessary changes to the NAP and to capitalize on the improved understanding of climate
changeissuesto expedite, reform, and reprioritize the actions outlined in the NAP. This will involve updating actions
with new or enhanced data, acquiring further knowledge for effective implementation, and considering the
outcomes of the upcoming national climate change risk and vulnerability assessment scheduled for publication in
2028. By actively integrating new scientific insights, the NAP can adapt and respond adeptly to the evolving climate
challengesfaced by Pakistan.

During the Annual Progress Review Meetings chaired by MoCC&EC, modifications can be made; however,
significant shifts in priorities, implementation strategies, and institutional mechanisms necessitate a thorough
review process. To accommodate evolving climate change scenarios, emerging risks, and updated knowledge on
adaptationactions, the NAP willundergo areview process in the year 2028. These revisions will employ aninclusive
approach, engagingadiverse set of stakeholdersto ensureacomprehensive andintegratedresponse.

After the completion of the NAP cycle in 2030, the National Steering Committee (NSC) will have the opportunity to
initiate a post-Plan review aimed at assessing the overall achievements and identifying best practices for future
action. This thorough review will comprehensively evaluate the accomplishments of the NAP, allowing for the
identification of successful approaches and valuable lessons learned. The insights gained from this review will play
a crucial role in informing and guiding subsequent climate change adaptation efforts in Pakistan, ensuring
continuousimprovement and effectiveness. The NAP will be reviewed and updated after every five yearstoalign the
new needs and dimensions of climate change impacts on Pakistan.



5.3 Financing Climate Adaptation and Resilience

Adaptation and resilience needs in Pakistan are huge and increasing over time. The total estimated investment
needs for a comprehensive response to Pakistan's climate and development challenges between 2023 and 2030
amount to approximately USS348 billion, or 10.7 percent of cumulative GDP for the same period. Of this total,
adaptationand resilience needs amount to US$152 billion.™™ These figures are likely to be an underestimate due to
limited data availability on the investment needs of key transformative sectors, such as fostering sustainable agri-
food systems, integrated water resource management, climate-resilient and sustainable cities, and a shock-
responsive social safety net. Nevertheless, they indicate the magnitude of investment and commitments required
forbuildinglong-term climateresilience.

The financing gap is enormous relative to current and historic financing flows. Based onaretrospective review of
funding levels in recent years, an illustrative assessment suggests that approximately USS39 billion of public
finance, and USS3 billion from public-private partnerships for infrastructure will be available for both mitigation and
adaptation over the nextdecade, including from multilateral development banks.”

At the same time, Pakistan's ability to plan for and raise additional financing for climate change adaptation and
mitigation projects is severely limited. Rigid expenditure obligations erode the country's ability to sustainably
raise revenues for pro-climate projectsin the future. Pakistan's fiscal deficits have been growinglarger: inFY22, the
general government deficit stood at 7.9 percent of GDP - the highest in more than 22 years. The deficit has been
growing over time, with the post-2010 annual average 50 percent larger than its pre-2010 average. These recurrent
shortfalls have led to a rapid accumulation of public debt, the stock of which has measured approximately 80
percent of annual GDP from FY20 to FY23. Government borrowing from the domestic financial sector has led to a
deep sovereign-financial sector nexus, which crowds out private investment. Growth in real GDP per capita has
beenlow and particularly volatile, averaging only 1.8 percent over the past 2 decades. Public development spending
averaged only 2.1 percent of GDP over the past decade and dropped to 1.2 percent of GDP in FY22 when debt-
servicingobligationsrose rapidly above budgetedamounts.

Given the scale of the financing gap, a comprehensive financing strategy will be needed to finance priority areas
for climate adaptationandresilience. Three areas are key:

1) Pakistan has globally advocated the capitalisation of multilateral funds and finances that address the
climate crisis faced by many developing countries that are fractional emitters. The current international
financial architecture is complex and fragmented, and it is a major challenge for countries like Pakistan to
access timely climate finance due to lack of capacity in formulating bankable projects. Capacity must be
strengthened to access and make effective use of grant-based financing and concessional loans
instruments.

2) Domestic financing can be mobilized through innovative financing mechanisms such as monetisation of
natural capital, green and blue bonds, debt for climate and nature swaps, equity financing, and results-
based climate finance.

3) An enabling policy and regulatory environment for private sector investment in adaptation is needed to
promote and accelerate private sector-led adaptation, such as innovationsin products or services. There
isalso the potential to channel adaptation finance through public-private partnerships. Smalland medium
enterprisesalsoneedsupportintransitioning to sustainable practices.

4) Line ministries will need to prioritize and plan for climate sensitive development projects. For Climate
Change to gain traction and be mainstreamed through the government budget process, selection towards
climate positive projects will be required and supported by the MoF and MoPD&SI. Line ministries will need
to clearly appreciate the climate related risks within their sectors, determine a level of priority of climate

77



78

change among competing interests and plan investment submissions appropriately. This can be done
within a suitably strengthened Midterm Budgetary Framework (MTBF) process as the MTBF process sets
budgetlimitsfromthe top-downbut supports bottom-up planningto deliver specified outputs/outcomes.

Furthermore, although this section largely focuses on mobilizing adaptation financing, adaptation and mitigation
will be taken jointly into account in planning, financing, and implementation, recognising the potential for co-
benefits. Adaptationactions will be prioritized according to their potential not only to avoid future losses, but also to
produce developmentand environmental co-benefitsin support of Pakistan's growth trajectory.”

5.3.2 Mobilizing public finance for adaptation and resilience

Public finance for climate adaptation and resilience has been increasing over time. Between 2011/2012 and
2014/2015, public spending on climate actions, both mitigation and adaptation, increased from 6.6 to 8.3 percent of
total federal and provincial expenditures.” Several provinces have paved the way by increasing financial
commitments to climate action within a green growth approach. For example, Punjab increased its budget
allocation to climate-related activities from 6.2 percent in 2011-12 to 13.7 percent in 2015-16. Table 5.3.1 below
provides further details on the proportion of public expenditure spent on climate-related activities at federal and
provincial levels. A fresh stocktake on such spending across ministries and provinces is being done for the next
decade starting from 2016.

Table 5.3.1: Proportion of Public Expenditure Spent on Climate-Related
Activities at Federal and Provincial Levels (in Percentage)*

| w2 | @i | aen | s | st
6.5

Federal 6.5 5.8 6.2 8.1

Khyber Pakhtunkhwa** 7.8 5.9 7.6 9.9 9.0
Balochistan 7.3 10.4 1 n.3 12.0
Punjab 6.2 7.1 8.2 9.3 13.7
Sindh 6.9 4.3 4.2 5.7 7.3
National 6.6 6.0 6.6 8.3 8.2

*The results of the federal government for FY 15-16 have been generated from Expenditure Coding and Tracking System. The results of provincial governments
have been generated partially by the Climate Public Expenditure and Institutional Review (CPEIR) methodology.
**Province defined as in 2023.

Climate Budget Tagging can support line ministries in understanding the depth and reach of pro-climate
programs and policies. In view of the same, this exercise needs to be done on a regular basis to ascertain the
budgetary and expenditure requirements of both adaptation and mitigation initiatives. Achieving Pakistan's
climate policy objectives calls for the integration of climate change imperatives with fiscal policy actions. To
achieve this, the government could consider mainstreaming budget tagging across line ministries to better
understand the level and composition of expenditures that are needed and associated with climate change
mitigation and adaptation. Based on other country experiences, climate budget tagging can enable the planning
and budgeting of climate-related expenditures and will enable the government to strategize its climate policy
actionstoachieve both greenhouse gas emissionreductionand climate-resilient development goals, as outlined in
the NDCdocument.



Mainstreaming climate risk management and resilience needs into planning processes and public financial
management systems, such as through screening for climate risks and budget tagging, would further improve
the transparency and efficiency of public spending on climate actions. Developing metrics, targets and tracking
methodologies will be important not only to mobilize adaptation funding, but also to ensure that all future
investments and development activities are climate resilient. New capital-intensive projects should disclose and
be screened for potential climate risks to project implementation and sustainability. Although some headway has
already been made in tracking and tagging climate-related expenditure through the Pakistan Climate Public
Expenditure and Institutional Review (CPEIR),"™ stronger links across departments and ministries - both at the
federaland provincial levels-willbe needed to make a case for sustained climate financing.

To coordinate adaptation investments, aNational Climate Change Fund(NCCF)needs to be created and managed
by the MoCC&EC. The NCCF would draw seed funding from the government budget as an annual allocation fora pre-
specified period. Using this seed funding, the government would seek to catalyse co-financing from the donor
community to develop an endowment to support various adaptation and resilience actions in Pakistan. The NCCF
would thereby use concessional finance for high-impact adaptation opportunities based on the recommendations
ofthe Sectoral Climate Adaptation Cells(SCACS).

Introducing innovative financing mechanisms will also be crucial for closing the financing gap for adaptationand
resilience, such as in the form of concessional loans and grants through instruments like monetisation of natural
capital, green and blue bonds, debt for climate and nature swaps, equity financing, and results-based climate
finance. Thereis potential in leveraging green, blue bonds and Islamic finance, especially given the growing market
for green and sustainable sukuk.” The Securities and Exchange Commission of Pakistan (SECP) has approved
national guidelines fortheissuance of green bonds or sukuk financing by the corporate sector, which willencourage
more innovative and inclusive financing mechanisms for adaptation and resilience. Beyond debt instruments, the
government will explore grant-based financing, such as RBCF and other climate focused market financing
instruments that do not need to be repaid. RBCF isan opportunity to scale up finance for climate action, and carbon
markets are growing in price and volume, creating a growing potential to monetize the emission reductions in the
form of carbon credits. The government of Pakistan will also press for access to the IMF's Resilience and
Sustainability Trust, whichhasbeen capitalised foraddressing the climate needs of vulnerable countries.

Mainstreaming federal with provincial green growth programs and fiscal frameworks will be crucial for success
of adaptation initiatives. The continued devolution of spending to provinces can increase the quality of
development planning and implementation and enhance climate mitigation and adaptation measures.” Increasing
the quality and efficacy of project selectionand spendingrequires, forexample, the development of sectoral growth
strategies or provincial green-growth programs and applying strict (and common) quantitative scoring criteria for
project selection. If Pakistan were to achieve a nationwide implementation of a “Clean Air Scenario” meeting
national and recommended WHO air quality standard cooperatively and strategically, this could reduce premature
deathsbyupto122,500(or53 percent)by 2030 and eliminate associated mortality and morbidity by 2040 and reduce
CO, emissions by 24 million ton by 2030 and 85 million ton by 2040. However, administrative capacity at subnational
levels is low overall and is lowest among the most deprived districts. This means that support for provinces and
subnational units with lower capacity for coordination, management, and quality control is urgently needed if
projectoutcomesare tobe met.

The MoCC&EC also needs financial and technical support to strengthen its capacity for developing a long-term
plan to implement its mandate and further guide other ministries and departments at the federal, provincial, and
locallevels.

Therole of the private sectorisindispensable in meeting adaptation andresilience needs, but overallinvestment
levels remain low to date. Private sector investments from households, corporations and commercial financial
institutions have largely been channelled towards climate mitigation, rather than adaptation and resilience,
amounting only to USS1.4 billion or 0.5 percent of GDP in 2019. More generally, Pakistan's total investment-to-GDP
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ratioremainsaround 15 percent, low compared to South Asia's regional average of over 30 percent.”

Government policy will be directed towards creating an enabling policy and regulatory environment for private
sectorinvestment, which alleviate market barriers, build capacity, and produce incentives for private actors to act.
An enabling environment would engage private sector participation in two ways: first, in promoting and
accelerating private sector-led adaptation, such as innovationsin products or services; and second, in channelling
adaptation finance. Financial institutions and large industries will be called on to take a leading role in advancing
technology and bankable products, such as drought-tolerant seeds, climate-resilient construction materials,
climate-smartagriculture, improved cold storage facilities, and e-commerce.

There is plenty of opportunity for the private sector to implement adaptation actions in collaboration with the
government and development partners and explore blended financing options. Public-private partnerships play
an important role in promoting investments in climate-resilient infrastructure and climate-smart agriculture,
among others. Both the federal and provincial governments have created comprehensive frameworks and
reqgulations for PPP projects.

These frameworks should be further strengthened by: (i) integrating climate costs in project designs; (ii)
incorporating resilience as part of the evaluation criteria for tenders; (iii) including climate experts on project
approval committees; and (iv) fostering partnerships with the insurance industry and engineering firms on the use
of climate screening and risk forecasting tools. In addition, sharing information and building capacity to tap into
these frameworks willbe anecessary component for buildingan enabling environment.

An enabling policy and regulatory environment would also support small and medium enterprises (SMEs), which
make up 90 percent of all businesses and employ roughly 80 percent of the non-agricultural labour force. SMEs will
be supported in transitioning to sustainable practices through green financing, human capital investments and
compliance requirements. Risk-mapping of SMEs and the informal sector will be undertaken at the local level. To
incentivize climate-resilient SMEs, green credit guarantees will be explored. Further dialogue with the informal
sectorwillinform the design of financial inclusion strategies, skills and capacity development, and identification of
climate-resilient opportunities.

Lastly, several policy measures will be explored to scale up green investments in the financial sector, such as: (i)
enhancing the existing Green Banking Guidelines and mandating their adoption to allow the banking sector to
develop much needed environmental and social risk management frameworks; (ii) issuing green financing targets
from the State Bank of Pakistan to financial institutions; (iii) introducing commercially viable incentives for green
financing for financial institutions; and (iv) requiring financial institutions to report on the greenhouse gas
emissions and adaptation impacts of their financing. Moreover, the requlatory framework for foreign direct
investmentneedstobe strengthened, especially at the subnationallevel.

International climate finance will be required to fill the gap because the investments needed to build climate
resilience and implement climate adaptation will substantially exceed the scale of domestic capital. Similarly,
the Nationally Determined Contribution submitted in 2016 and updated in 2021is conditional and heavily reliant on
external finance formeetingits goals.

While Pakistan has received climate-related financing from multilateral development banks (MDBs). However,
beyond the MDBs, Pakistan needs to build technical capacity to garner and make effective use of concessional
loans and grant-based international climate finance. Between 2015 and 2021, Pakistan received a total of USS9.1
billion of climate finance from MDBs, averaging US$1.3 billion annually.” In 2021, World Bank alone committed
USS1.6 billion of climate finance (around 60 percent of the total climate finance that year).” On the other hand, the
country only received an annual average of USS0.25 billion from the Global Environment Facility (GEF) and Green
Climate Fund (GCF) between 2016 and 2022. So far Pakistan has only been able to access USS11 million through the
Global Adaptation Fund over the last two decades.



In addition to understanding the barriers to Pakistan accessing international public climate finance, itis important
to recognize that the international climate finance infrastructure is complex and fragmented. It takes 18 to 24
months on average to run through and get a project proposal approved from the GCF Board, by which time the
ground realities from climate stress have shifted. In view of the same, MoCC&EC has been consistentinadvocating
forsimplifyingthe criteriatobringagilityand speed tothe onerousfunding process.

Thus, a comprehensive climate finance strategy would aim to unlock complementary sources of finance from all
playersinthe climate finance landscape, including but not limited to: UNFCCC financial mechanisms, such as GCF,
GEF, and Adaptation Fund (AF); Climate Investment Funds (CIFs); bilateral partnerships; and the private sector.
Similarly, the private sector will also be empowered to access the GCF and other global climate funds.
Notwithstanding the same, Pakistan requires extensive amounts of climate finance especially from external
sources due to its extreme vulnerability and recurring incidents of climate extreme events. This has been aptly
reflectedinthe World Bank's CCDR and Pakistan's updated NDCs document.

Efforts are needed to strengthen government capacity to access international climate finance for climate
adaptation and resilience. First, it is important to identify which needs are most aligned with relevant climate
finance sources so that technical capacities about preparing bankable project proposals can be improved. For
instance, preparing guidelines that explain the stepwise process of submitting proposals to existing climate funds
would further strengthen government capacity to tap into these funding sources. Second, developing and
implementing an adaptation monitoring and evaluation system would enable real-time tracking of implementation
progress towards targetsand will be essential forunlockingaccess to international climate finance. Third, the State
Bank of Pakistan is expected to develop a green taxonomy to ensure that investments meet key climate and other
sustainable objectives. Lastly, a robust governance and digital infrastructure will be critical for the credibility and
transparencyrequiredto participateininternational carbon markets.

Duringthe NAPimplementation period, one crucial step to ensure the effective realization of adaptation prioritiesis
the development of a sector-specific investment framework. This framework will serve as a blueprint to translate
identified adaptation needs and strategiesinto tangible and bankable projects, tailored to the unique requirements
of each sector. By doing so, it enables a focused and targeted approach to climate resilience, fostering a more
coordinatedand efficient response to climate change challenges.

The first step is to identify suitable projects that address those specific needs. These projects should be based on
the principles of sustainability, feasibility, and cost-effectiveness. They should align with national development
goals, and where possible, integrate with existing initiatives and programs to maximize resources and streamline
implementation.

To ensure successful implementation, the sector-specific investment framework will emphasize close
coordination and collaboration among various stakeholders. Reqular consultations, workshops, and feedback
mechanisms will be established to facilitate effective communication and participation throughout the process.
This collaborative approach fosters a sense of ownership among stakeholders, enhancing the likelihood of
successful project executionandlong-term sustainability.

Furthermore, the investment framework will be designed to prioritize projects that have co-benefits beyond
climate adaptation, such as enhancing livelihoods, reducing poverty, conserving natural resources, and promoting
sustainable economic growth. Integrating adaptation efforts with broader development objectives not only
optimizesresourceallocationbutalso enhancesthe potential for securing external fundingand partnerships.

The finalized sector-specific investment framework will be presented as part of the next NAP update. This ensures
that the adaptation projects are explicitly linked to the overarching national climate change strategy, aligning with
the country'scommitmentsunderinternationalagreements.
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