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INTRODUCTION

Agriculture is the backbone of Pakistan's economy,
yet it is also among the most affected sectors by
climate change. Frequent floods, prolonged
droughts, shifting rainfall patterns, and risin,

heatwaves are already undermining  foo

production. The floods of 2022 and 2025
devastated millions of lives, destroyed crops, and
exposed the fragility of Pakistan’s food system. For
small farmers who rely on timely rains and
predictable seasons, climate change has turned
ordinary uncertainty into a persistent and harsh

chaﬂenge.

Because of this, it has become essential for the
entire country to strengthen its resilience. Effective
management, strong local agrarian institutions, and
knowledgeable ~ communities now  present
ogllfortunities to improve farming practices and
enhance the capacity of rural popuI%tions to endure
extreme weather. From farm workers disseminating
local warnings to community meetings and farmer
groups, human action can connect farmers with
practical knowledge, ICT tools, and warnings that
safeguard both lives and livelihoods. When  these
people-driven initiatives become part of the
national agenda and agrarian development, they can
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serve as the strong, enduring roots of a
climate-resilient farming future.

PEOPLE ARE THE KEY TO
SMART FARMING

Smart farming has three central goals: increasing
food production, improving resilience to climate
change, and reducing environmental pollution.
Local communities and trained personnel are the
driving force behind all three. Field officers and
volunteers can deliver localized weather updates,
est warnings, and market information directly to
armers, enabling them to make informed decisions

promptly.

The training provided by Bakhabar Kissan and the
field staff of Digital Dera helps farmers in Punjab
and Sindh recewve tailored advice. This includes

idance on irrigation timing, fertilizer use, and
l%lcl)lw to deal with plant diseases, all based on the
personal visits ang expert insights. Local radio,
town meetings, and digital advisory services are now
important ways for landholders to share farmin,
tips, weather warnings, and success stories, often le
by local leaders and influential farmers.
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Equ important, the records maintained by
trainec( field workers and analyzed by experienced
government staff enable the assessment of soil
structure, crop health, and rainfall trends. Farmers
who receive such insights from their local officers
can adjust sowing schedules, safeguard livestock, or
select drought-resistant seed varieties—enhancing
their ability to adapt. Skilled individuals thus serve
as a crucial bridge between science and the field,
translating complex climate data into actionable
advice for those who need it most.

LOCAL IDEAS AND FAIR ACCESS

Pakistan hosts numerous agricultural ~experts,
institutions, and non-profit organizations that
generate new solutions to farming challenges under
climate stress. This environment allows young
leaders, researchers, and farmers to collaborate in
developing localized responses to agricultural
problems.

In Multan and Faisalabad, young researchers and
local innovators have bult low-cost weather
stations and collect the information themselves.
These initiatives, led by the community, make sure
the weather information is correct and useful for
their specific area. In Gujranwala, small farmer
groups are experimenting with improved irrigation
methods  and  crop heaItE monitoring
systems—reducing waste through better training
and innovative agrarian practices. Similarly,
partnerships  between universities and farmer
advocacy organizations are promoting
solar-powered irrigation systems, which reduce
water and fuel waste through efficient operation
and maintenance.

Despite these encouraging developments, a
significant gap in agricultural knowledge and
resource access prevents widespread adoption.
Many small farmers—especially women—Iack
access to ICT tools, agricultural loans, and farm
mechanization equipment. In some regions, weak
local leadership anc{) limited government outreach
further hinder the flow of reliable information. To
address these challenges, the country needs targeted
government reforms, comprehensive community
advisory programs, and strong collaborations
between public institutions, local NGOs, and
farmer associations. Without equitable access, the
benefits of modern farming will remain confined
to a few, rather than strengthening entire
communities.

GOVERNMENT POLICIES FOR
CLIMATE-READY FARMING

Pakistan's government recognizes the importance
of human systems and effective governance in
addressing crimate change, yet implementation
inconsistent. 1The National Climate

remains
Change Policy (2021) and the National
Adgptation lan  (2023) both emphasize

institutional reforms as essential for success.
However, coordination and trust among the
Ministry of Climate Change, local agricultural

departments, and farming groups remain limited.

For policies to be effective and sustainable,
developing farming skills and strengthening
community engagement must become core
components of agricultural planning. This requires
not only capital and equipment but also a clear
vision that integrates human capacity-building with
climate and food security goals. National and
provincial governments should  collaborate to
establish “Agricultural Innovation Centers” within
agricultural universities, managed by expert trainers.
These centers could serve as hubs where local
communities and researchers jointly design trainin,
modules, information materials, and ICT tools to

support smallholder adaptation.

Investment is another critical factor. The high
upfront cost of adopting new practices often deters
farmers. Local cooperatives and community banks
could fund training and advisory services to hel
smallholders adapt. Agricultural banks might also
introduce special “resilience loans” to finance
irrigation systems, solar energy solutions, improved
seeﬁ varieties, and ICT equipment.

Moreover, Pakistan urgently needs a unified
information management mechanism. At present,
weather and agricultural data are collected by
multiple agencies using inconsistent methods.
Establishing a national data center, managed by
trained personnel, could help public institutions,
private companies, and researc%ers collaborate more
effectively. Clear data-sharing protocols would
enhance  evidence-based  decision-making and
reduce duplication of efforts.
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PEOPLE’S ACTIONS FOR
EFFICIENCY AND POLLUTION
REDUCTION

While preparing for climate impacts is vital,
behavioral changes and improved management can
also significantly enhance resource efficiency and
reduce waste. Trained farmers who g)ﬂow
optimized irrigation schedules conserve both water
and fuel. Expert advice on soil health and fertilizer
application minimizes runoff, lowering pollution
levels. In livestock farming, properly maintained
management records enab%e farmers to monitor
animal health, track feed wuse, and reduce
greenhouse gas emissions through better nutrition
practices.

Local farmer cooperatives and
communi?:—supported marketing %foups are also
helping shorten supply chains by connecting
producers directly with buyers. This reduces
transport-related emissions and post-harvest losses,
WhiCE are major contributors to waste. By
embedding people-led solutions and sound
management practices throughout the agricultural
process, Pakistan can advance its commitments
under the Paris Agreement while producing food
more efficiently and sustainably.

BUILDING STRONG RESILIENCE
THROUGH LOCAL YOUTH

New agricultural practices work best when they
originate from local needs and are led by people
with a vested interest in success. When
communities own and manage their solutions,
results are more effective and enduring. In many
villages, local ~ youth —are emerging as
“communication leaders”, individuals adept at
sharing information and using ICT tools to assist
farmers. They help farmers interpret weather
forecasts, adopt new technologies, and identify
market opportunities, significantly increasing the
adoption rate of modern practices.

‘Womenss participation is equally critical. Although
they perform most of the farm labor, women often
face iarriers to training and resources. Targeted
programs that provide access to ICT tools,
education, and local support can yield
transformative results. Women-led initiatives not

only strengthen household resilience but also
challenge traditional gender norms, promoting
social empowerment alongside climate adaptation.

CHALLENGES AND THE WAY
FORWARD

Despite notable successes, Pakistan still faces
long-term  challenges in mainstreaming  climate
resilience. Weak government institutions, limited
access to affordable ICT tools, and poor
coordination among stakeholders continue to pose
obstacles. Many farmers rely more on traditional
knowledge or peer advice than on scientific data.
Low literacy levels, limited trust in official
institutions, and the gap between observation and
on-ground practice i%rther slow the diffusion of
nnovation.

Addressing these issues requires collective effort.
Investment in rural education and agricultural
training must become a national  priority,
complemented by initiatives promoting solar and
clean energy use. Public awareness campaigns can
help small farmers understand the tangible benefits
of informed farming. Most importantly, the
government must view human eerrtise and
community engagement not as peripheral efforts
but as central pi%lars of agricultural and climate
policy. Only a whole-of-government approach,
supported by local organizations, research
institutions, and the private sector, can transform
human potential into lasting resilience.

CONCLUSION

Integrating human capacity with advanced farming
methods presents a unique o portunity for
Pakistan. Ks climate-relate chaﬂfénges intensify,
strong  Institutions and active communi
participation offer a path from vulnerability to
resilience. Through timely information, expert

idance, and better organization, trained local
%czders empower farmers to adapt their practices,
manage risks, and protect livelihoods.

However, this transformation will not occur
spontaneously‘ It requires strategic mvestment in
people, clear policy direction, and inclusive
participation. If implemented wisely,
people-centered agriculture can turn Pakistan’s
climate  vulnerabilities into opportunities for
innovation and growth. By empowering local
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leaders, equipping farmers with knowledge and
practical skills, and embedding human-driven
aI;Eroaches into  climate adaptation efforts,
Pakistan can emerge as a regional leader in
climate-resilient agriculture. The goal is not merely
to survive climate change, but to build a smarter,
stronger, and fairer future for rural Pakistan.
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