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“The National Incubation Center has undergone an exciting 
evolution in the last four years as we have pursued our vision of 
leading the innovation and entrepreneurial space in the 
country. It gives me immense pleasure to witness how we have 
emerged in this time, as an organization that is playing an 
important role in spearheading the ecosystem, as we strive in  
developing a strong identity as a thought-leader. During the last 
year, our research wing has grown and through our initiatives, we 
hope to project the Pakistani Entrepreneurial Ecosystem on the 
global map in the coming times.”

Zouhair Khaliq
Co-Founder, Teamup Group & NIC

“The once nascent entrepreneurial ecosystem is now moving 
towards increasing maturity, and this gives organizations like the 
NIC, an opportunity as well as the responsibility to intervene for 
policy making to move the ecosystem forward. Our research is 
aligned with our vision to improve the regulatory climate to 
foster innovation, and bring together stakeholders for 
collaborative initiatives to accelerate adoption of technology 
across different industries and verticals. This report, in particular, 
is a humble initiative to encourage innovation in the Agriculture 
sector of Pakistan, which is a critical pillar to the economic and 
social development in the country.”

Parvez Abbasi
Project Director, NIC

Founder’s Message
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Preface 

This report, published by the National Incubation Center, presents the 
findings of a research study conducted on ‘Agriculture Innovation in 
Pakistan.’ The study aims to highlight key challenges faced by the 
agriculture sector in the country today, and to investigate the role of tech 
startups in revolutionizing the sector to bring it up to that of 
international standards.  

The report is organized to discuss the key dynamics and challenges in the 
Agriculture sector of Pakistan, and how startups, through 
technology adoption, can uplift the sector for socio-economic 
development. The analysis presented in the report is based on 
primary research conducted with industry experts and founders of 
Agritech startups. The report aims to not only bring challenges faced by 
the sector to the forefront, but also to discuss the initiatives taken by 
various stakeholders including the government, private sector, 
incubation centers, and research councils, so venues for collaboration 
amongst different parties can be identified, and a unified action plan can 
be formulated.  

The contribution of several individuals and organizations to the report 
warrants special mention. Shoaib Malik-Director at Kausar Group of 
Companies and Nabeel Yousuf-Founder Radical Growth Solutions were 
instrumental in providing key insights of the sector, that shaped the 
research direction for this report. We would also like to thank the NIC 
Karachi team for extending their support in helping us gather responses 
on the startup survey. The NIC would like to acknowledge all participants 
of the focus group discussions and startup survey for the timely 
submission of their valuable contribution. 
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Chapter 1  
Introduction
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An Overview Of The Agriculture Sector In 
Pakistan
Pakistan is an Agri-based economy, and since its inception is striving to achieve agricultural-led 
growth to promote economic stability. Historically, agriculture has been crucial to Pakistan’s 
economic growth and development and remains so even today. The sector employs almost half 
of the country’s labor force, supplies key inputs to the country’s manufacturing sector, generates 
a significant share of export earnings, and nourishes a rapidly growing population.

Pakistan’s agriculture sector contributes 19.3 percent to GDP and absorbs 35.9 percent of the 
labor force (FY2020). It is also an important source of foreign exchange earnings and stimulates 
growth in other sectors. The development of the sector can contribute towards poverty 
alleviation and can also uplift the socio-economic structure of a major segment of the 
population, as it is the sector which engages the largest workforce and provides raw material to 
most manufacturing sector.  More than two-thirds of the rural population depends on 
agriculture for its livelihood. Hence, an accelerated growth of agriculture is a prerequisite for 
economic and rural development.
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During four decades from 1960 to 2000, the agriculture 
sector grew at an average rate of about four per cent 
annually; higher than the population growth rate of 1.9 per 
cent. Unfortunately, the momentum of growth could not 
be sustained after 2000. The agriculture sector, including 
livestock, grew at a disappointing rate of about 2.4 per cent 
during the last five years. The performance of the crop sector 
was even worse, averaging just over one per cent in this 
period. The rate of growth fluctuated widely in the crop 
sector ranging from 5.2 in 2008-09 to -4.2 in 2009-10. 
Livestock performed consistently and supported the overall 
growth of the sector. The growth in fisheries was negative 
and other smaller sectors, such as forestry, also performed 
below par. The low growth rates in agriculture are 
attributed to underinvestment, particularly in agricultural 
research and marketing infrastructure, and absence of an 
effective strategy for improved seed, water management and 
credit disbursement.  

Pakistan’s agriculture 

sector contributes 19.3 

percent to GDP and 

absorbs 35.9 percent of 

the labor force 

 In 2019-2020 the crop 

sector experienced a 

growth of 2.98 percent, 

Livestock grew by 2.58 

percent, Fishing by 0.6 

percent, and Forestry by 

2.29 percent

The heavy reliance of the 
country’s GDP on the 
sector, and its 
contribution to the 
socio-economic of the 
country makes it a dominant 
sector; however political, 
social, environmental and 
climate conditions are grad-
ually declining the 
performance of the sector. 
Climate change, pest 
attacks, shortage of water, 
broken marketplace for 
farmers, lack of R and D, 
and use of outdated farming 
techniques are some of the 
major challenges faced by 
the sector. These challenges 

Sector Contribution to GDP (Y-2020)

Agriculture Sector Industrial Sector Services Sector

19%

19%

62%

Figure 1.

hinder the potential of the sector, which has the capaci-ty to not only produce for the domestic 
population, but to have surplus production for exports, which can ensure food security as well as 
contribute towards foreign exchange earnings. During the last few decades, its contribution to 
GDP has gradually declined; nevertheless, there is a lot of potential in the sector to increase its 
share in GDP through increased productivity by use of latest agricultural technologies. The
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country’s growing population (with a rate of 2.4 percent per annum, as per the 6th Population 
and Housing Census of Pakistan, 2017) is raising demand for agricultural products, creating a 
need to modernize the sector through technology adoption. 

However, During FY2020, the performance of agriculture sector improved, and it also 
performed better than other sectors. 

Agriculture consists of four sectors namely crops, livestock, fishing and forestry. The crops 
sector, overall, having a share of 33.26 percent in agriculture value addition, experienced a 
growth of 2.98 percent due to increase in growth of important crops (wheat, rice, sugarcane, 
maize and cotton) by 2.90 percent. The growth can be attributed mainly to sufficient 
availability of inputs (adequate water, certified seeds, pesticides, and an uptick in credit 
disbursement) despite lower fertilizer off-take. Livestock having share of 60.56 percent in 
agriculture (and 11.69 percent in GDP) achieved growth at 2.58 percent. The Fishing sector 
having share of 2.06 percent in agriculture value addition (and 0.40 percent in GDP), grew by 
0.60 percent, while Forestry sector having share of 2.13 percent in agriculture (and 0.41 percent 
in GDP) grew by 2.29 percent. On the aggregate, the sector recorded a robust growth of 2.67 
percent which is considerably higher than 0.58 percent growth achieved last year.
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Sector-wise Growth in Agriculture (Base 2005-2006)
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Figure 4.

http://www.finance.gov.pk/survey/chapter_20/02_Agriculture.pdf


Agriculture Innovation in Pakistan - 2021 All Rights Reserved, National Incubation Center 11

Chapter 2  
Key Challenges In The Agriculture  
Sector of Pakistan 
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2.1 Water Security 

There are three main sources of water supply to the agriculture in Pakistan: rainfall, ground 
water and surface water from the River Indus and its tributaries. In some areas these are 
supplemented by sewage water and sea water. Water in Pakistan’s rivers has gone down to 
perilously low levels. The reason for this is not just lack of rain. India is restricting water flow of 
rivers that originate from there and then flow into Pakistan, especially the Indus, Chenab and 
Jhelum rivers that pass through Indian held Kashmir. 

The report highlights and discusses SEVEN key challenges 
with respect to the agriculture sector in Pakistan. These 
challenges have been investigated through primary and 
secondary research techniques to understand the 
implications for the sector and the economy, and to bring the 
role of various players to the forefront, to enable 
collaborative efforts in developing response strategies for 
mitigating the challenges in favor of positive growth of the 
sector.

Pakistan may run dry by 

2025. Water Security is 

directly linked to food 

security. 2600 to 5300 

litres water is needed to 

grow food for one person 

per day 
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Despite being the fifth richest country in water resources , Pakistan is estimated to be losing 
13 million cusecs [approximately 368,119 cubic meters/second] of water every year from its 
rivers into the sea, as it does not have enough reservoirs or dams to store water. The archaic 
method of flood irrigation is still in practice in whole of the country which wastes almost 50 to 
60 percent of water. A new irrigation system called drip irrigation system has been introduced in 
many parts of the world. This not only saves water but also gives proper quantity of water 
according to the needs of plants. However, this system is yet to implemented in our country if we 
are to maximize our water utility. 

Water logging and salinity are increasing day by day. No effective measures have been taken to 
control it. The storage capacity of the dams is decreasing due to layers of mud accumulating at 
their basin, so is the water availability per acre. Therefore, farmers are installing more and more 
tube wells to irrigate their crops. This is why salinity is becoming a major issue in most parts of 
Punjab and Sindh. 

According to a report published by the Pakistan Academy of Sciences, Islamabad (PASI) in 2019, 
the minimum per capita domestic water requirement is 50 litres whereas 2,600 to 5,300 litres 
water is needed to grow food for one person per day (50 to 70-times more water is required to 
grow food than the water used for domestic needs). Hence, food security is directly related to 
water security.  

The Pakistan Council of Research in Water Resources (PCRWR) warned in 2016 that the 
country may run dry by 2025. According to a UNDP (United Nations Development Programme) 
report (2016), the major threat Pakistan faces today is not terrorism but water scarcity. 
According to the International Monetary Fund (IMF), per capita annual water availability in 
Pakistan has dropped to 1,017 cubic metres from 5300 in 1947, which is close to the scarcity 
threshold of 1,000 cubic metres.

Pakistan has one of the largest contiguous irrigation systems in the world; however it is highly 
inefficient as more than 60 percent of the water is lost due to leakage and seepage and at the 
field level due to poor irrigation methods.

Pakistan has the 4th largest groundwater aquifers in the world, after China, India and the USA, 
providing more than 60 percent of irrigation water supplies and over 90 percent of drinking 
water. Groundwater has played a major role in increasing the overall cropping intensity in 
Pakistan from about 63 percent in 1947 to over 120 percent in 2018 and is also the only reliable 
source providing resilience against droughts and other climate change impacts. However, this 
resource is freely accessible, and the absence of any regulatory framework allows anyone to 
install any number of tube wells, of any capacity, anywhere and pump any amount of water and 
sell it to others. This results in groundwater depletion. 



Agriculture Innovation in Pakistan - 2021 All Rights Reserved, National Incubation Center 14

According to experts, water shortage for agriculture can be managed through professional 
water management, soil and water conservation technologies, enhanced use of high-efficiency 
irrigation systems, developing drought-resistant varieties, and introducing climate-smart 
agriculture. 

Methods like ensuring laser levelling; improvement of outlets; ridge/bed sowing at field level; 
can greatly reduce losses from water channels at the tertiary level. Using innovative irrigation 
techniques such as rain gun, drip irrigation and sprinkle irrigation in hilly areas, sandy soils, and 
for high value crops can also help preserve water and minimize losses.  

Unfortunately, most farmers, being uneducated, are unaware of modern water management 
techniques, nor do they have the funds to adopt new technologies to increase per acre crop 
yield. 

Bringing innovative solutions for water management to the farmers and helping them achieve 
sustainable farming is the only option for coping with water scarcity challenge faced by today’s 
agriculture sector. 
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2.2 Lack of Crop Health Analysis 

Deteriorating crop health, which negatively affects the produce and significantly reduces its 
amount, is a major challenge faced by the sector today and can be attributed to lack of proper 
technology, use of inputs at improper times, unavailability of water and inadequate education 
about insect pest control.  

Biological stresses on crops and animals due to various pests hamper the health of the 
agricultural sector. Biotic stresses caused by insects, mites, disease-causing organisms such as 
fungi, bacteria, viruses and nematodes, vertebrate animals (rodents, porcupines, wild pigs, blue 
bulls, etc.) and weed plants greatly reduce productivity in crop fields.  Locust attacks are also 
a serious threat to crop health, and FAO (Food and Agriculture Organization) has warned of a 
serious food security crisis in several countries, including Pakistan, due to lotus attacks. 
Synthetic chemicals, while are used by farmers for the control of insect pests; however, there is 
inadequate and unoptimized application of these chemicals as farmers are not educated on the 
right application techniques. 
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Locust attacks are a 

serious threat to crop 

health, and FAO (Food and 

Agriculture Organization) 

has warned of a serious 

food security crisis in 

several countries, 

including Pakistan, due to 

lotus attacks. 

While the government claims to have controlled pesticide 
adulteration and decreased it to 1%; however, there is a 
continuous trend of using low quality insecticides which 
affect the environment and induce serious health issues due 
to their prolonged residual effects. Moreover, the market is 
dominated by the business of adulterated or expired 
insecticides with shortage of good quality insecticides, 
specially during the peak season, which is   detrimental for 
the overall economic progress and sustainable agriculture in 
Pakistan. 

The pests, using the crops as their major food sources, exploit the available crop resources 
during any given season. Production enhancement requires the use of various agricultural 
chemicals such as fertilizers, growth hormones, pesticides, herbicides and other substances 
that would enable optimum crop production. Many biotic as well as abiotic stressors appear in 
large tracts of land and can reduce crop yield. Farmers within a locality/village have to be 
vigilant and promptly apply various mitigation measures to deal with the stressors that 
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threaten their crops. In recent times, the pests and diseases in crops have been changing in 
intensity due to various factors that include manmade causes as well as changes in climate 
patterns. The farmers have to be alert to the upsurges of pest populations in their crops .The 
timely use of recommended pesticides with label claim on the crop has been recommended to 
reduce pest populations quickly and to enable the crops to recover. However, great care is 
needed while applying pesticides on crop fields. Ensuring correct concentration of the 
pesticide labeled for the specific crops to be targeted is very important .The safety of the 
personnel who apply the pesticides, as well as the safety of the agro-ecology when disposing off 
the pesticide containers, also needs special attention .Special training is needed for herbicides 
that are used to suppress weeds. Integrated pest management (IPM), the mantra for efficient 
pest management, demands logical decisions on the timing and methods of pest suppression. 
The changing biology of crops and their associated pests, due to abiotic changes in 
agro-ecologies and agro-techniques, would demand frequent upgrading of knowledge and skills 
in crop health management.

The high prices of agricultural inputs including compound fertilizers, bug killers, high yielding 
variety grains, etc result in insufficient supply. This results in inadequate mechanisms for crop 
health management. Unavailability of HYV seeds results in farmers using low quality seeds 
which ultimately affects crop health and production.

Sustainable crop health has to be based on a combination of the principles of sound agriculture 
and ecological balance. An analysis-based decision making  that utilizes suitable and 
appropriate interventions could be the successful path toward efficient crop health 
management .Large scale practices of sensible crop health management may bring about 
increased economic production of crop commodities in the future through a combination of 
sustained health of both environment and crop.

2.3 Lack of Research and Development 

Lack of R and D is inhibiting the development of the Agri sector in the country. The National 
Agricultural Research System (NARS) consists of several national research centers, provincial 
research institutions, and Centers of Excellence at the Universities. Because of lack of 
purposeful and coherent efforts, absence of functional linkages between research and 
extension, disproportion of educational and financial resources and lack of proper management 
system for efficient utilization of human resources, the quality of research is continuously 
deteriorating.  Pakistan has several agriculture universities and a very large Pakistan 
Agriculture Research Council, but these bodies are much better at doing scientific research 
rather than research on key economic issues.
This raises some fundamental questions on how research should be organized that concentrates 
on key economic issues such as terms of trade, agriculture pricing and other such important 
issues. Currently advice on these issues is given by the World Bank and the Asian Development
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Bank including under-programme loans with conditionalities that their economic viewpoint on 
these issues is strictly implemented. Agricultural R&D in Pakistan is still dominated by the public 
sector, which heavily relies on government sources of support. Private-sector agencies 
accounted for just 6 percent of the country’s agricultural R&D expenditures in 2003. 
A major outcome of lagging R and D is the lack of modern post-harvest technologies including 
poor infrastructure, lack of modern storage facilities, limitation of processing units and slow 
transportation.  This leads to heavy post-harvest losses, resulting in lower quantities of yield.

In order to attain food security for the fast-growing population, food production needs to grow 
by at least the same rate as the population which implies the need for an agricultural growth 
rates of at least 5 to 6 percent to reduce the country’s poverty at a substantial level. Because 
land and water resources are becoming increasingly scarce in Pakistan, this agricultural p
roduction growth will need to take place through increasing yields and crop intensification . 
This will require the broad dissemination of new and improved technologies, and agricultural 
research and development (R&D) is the channel through which this can occur. Investments in 
agricultural R&D are, therefore, important in achieving higher agricultural growth in developing 
countries such as Pakistan. 

2.4 Lack of Data 

Rural farmers, in their day-to-day agricultural concerns, quite often take wrong decisions and 
make mistakes due to the non-availability of relevant and sufficient information. The result is 
low yield of crops per acre and an increased gap between actual yield and attainable potential 
yield. There is slow rural development, and the farmers, despite having fertile land, huge and 
hard-working labor force, and other resources, cannot make proper contribution to the national 
development of the country. For optimized yield and continuous growth of the sector, it is 
essential to equip rural farmers with need-based, accurate, reliable, and timely information

Research Bodies in the 

country are much better 

at doing scientific  

research rather than 

research on key economic 

issues. 

Agricultural R&D in  

Pakistan is still dominated 

by the public sector, which 

heavily relies on  

government sources of 

support. 

Some key points to consider with respect to R and D in the 
sector are:

• How best can research on key agriculture issues be  
organized which is both timely and relevant to needs of 
policy makers? 

• Should research be conducted in bodies working in  
government or should these be done in independent 
research organizations, and if the latter how should the 
government support the setting up and growth of such 
organizations? 

• Role of international organizations in providing support to 
building up of such research capacity both at the national 
level as well as through pooling of global knowledge.
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2.5 Lack of farmer education and outdated farming techniques 

Agricultural activities in the country are mostly concentrated in rural areas where most farmers 
are uneducated and unable to understand the modern scientific methods of agriculture, to 
protect and increase their yield. Their production is therefore low.

Lack of guidance is another major reason for farmers’ backwardness. Communication gap 
between well qualified experts and simple farmers has not been bridged and availability of these 
experts is not ensured in rural areas. 

related to weather, soil management, input applications, and other areas which allow smart 
farming and modifications based on real time scenarios. Every year, the sector faces loss of yield 
due to unavailability of data that inhibits decision-makers in identifying trends, forecasting 
upcoming threats, and taking timely action. Availability of data demands adoption of modern 
technologies that allow data to be captured in real-time and be consolidated and made available 
for proactive decision-making.
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Most of our farmers are poor; majority of them are always under heavy burdens of debts. Due to 
lack of capital, they cannot afford to purchase modern scientific implements, chemical manures, 
improved types of seeds and other inputs required to enhance production. Many farmers are 
still stuck to the old traditions of their forefathers. Circumstances have compelled them to use 
crude implements, because due to small holdings of land and poverty they are unable to acquire 
and use modern scientific methods. Due to these reasons, their standard is lower than that of 
cultivators in developed countries, and they are unable to attain the required standards of yield.

2.6 Absence of Free Market Economy 

Marketing facilities for agricultural products in Pakistan are still inadequate and 
unsatisfactory. A defective marketing organization with a chain of middlemen in between does 
not allow farmers to earn fair revenue on their produce. Role of middlemen should be 
discouraged so as to encourage the farming community at the grass root level. In this way the 
low-level farmer will get the best price and the economic condition of the country will improve.  
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Intervention of border forces and security checks across the country can help control the 
smuggling of agricultural products.  The government of Pakistan is now taking some some 
serious action towards the cross-border movement of the agricultural commodities especially 
wheat, so as to increase the availability at consistent price levels. 

Agricultural activities in the country are performed in rural areas, but most of the villages have 
no road or railway links to the markets. So, farmers have to face innumerable hardships to sell 
their products. Hence the farmers take very little interest in their profession and production 
suffers.

The resources required for agricultural operation are land, layout, livestock, farm equipment, 
seeds, fertilizers, irrigation, transport etc. For the convenient and timely procurement of these 
resources the farmers must have easy access to credit. Agriculture financing is limited with low 
percentage of finance going to the sector in relation to needs and its contribution to 
Pakistan’s GDP. Agricultural credit is an essential input along with modern technology for higher 
productivity. It helps farmers and entrepreneurs to undertake new investments or adopt new 
technologies. It helps smooth consumption by providing working capital and reduces poverty in 
the process. Many farming households are excluded from adequate financing due to the 
bankers’ reliance on of-land titles for securing loans. Zarai taraqiati and commercial banks 
provide loans to the farmers which are insufficient. Hence, it is vital to introduce agriculture 
value chain finance and other innovations into the banking sector and in building technical 
capacity to scale up its use and implement across the country. There is an immense need to 
introduce new products of value chain finance and educate farmers to bring economies of scale 
to reduce their costs and eliminate role of middleman. 

2.7 Climate Change

Pakistan ranks 12th among the countries of the world that are expected to be severely affected 
by climate change. The country is sensitive to both increases in temperature and changes in 
precipitation, which can have serious implications for crops, forestry and water resources. 
Increase in temperatures due to climate change could particularly alter bio-physical 
relationships for crops/ livestock/fisheries/forests such as shortening of growing periods, 
changing the species patterns, increasing thermal and moisture stresses, changing water 
requirements, altering soil characteristics, and increasing the risk of pests and diseases. The 
effects of climate change on agriculture and other natural resources may vary across the diverse 
agro-ecological regions. In the dry western mountainous areas, increase in temperatures could 
enhance the process of de-glaciations by affecting our water resources on which the country 
depends for agriculture and energy production. These mountainous areas are already under 
severe pressure due to various natural and anthropogenic (human) activities. Consequently, 
there is an ongoing process of environmental degradation in such areas.
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The major human induced factors causing environmental degradation in the mountainous areas 
are:  mismanagement/ overexploitation of natural resources, deforestation and unsustainable 
agricultural practices (cultivation on steep slopes and forest encroachment for agriculture land). 
Global climatic changes (i.e., increases in temperature and changes in precipitation) are 
expected to further accelerate the ongoing process of watershed degradation and would 
seriously endanger the sustainability both of mountainous areas as well as sub-mountain and 
downstream plain areas in Pakistan.

It is important to timely prepare and adapt to climate change in order to tap positive 
opportunities and reduce the adverse effects. Rise in temperatures, for instance, can have both 
pros and cons, depending on varying geographic areas. In the higher latitudes, rising 
temperatures can enhance crop growth and lead to faster maturation that will allow earlier 
planting and earlier harvesting of the winter crops. Crop yields are expected to increase in these 
areas as well as expansion of the crop area can be expected because of increase in temperature. 
Double cropping would also be possible utilizing both winter and summer seasons. In the lower 
latitude areas, climate change is likely to reduce crop and livestock yields due to heat and water 
stresses, and also increase the frequency of climatic hazards such as droughts and floods. 
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Pakistan ranks 12th 

among the countries of 

the world that are 

expected to be 

severely affected by 

climate change. 

A timely and pro-active response strategy is required to 
mitigate climate change. This would require the 
re-orientation of R and D to develop appropriate 
technologies, introduction of appropriate species/varieties 
and other management practices for crops, livestock and 
forestry etc. to tap the future potential and opportunities 
arising from climate change. 
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Chapter 3  
Government And Private Sector  
Initiatives To Promote Agriculture
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The budget allocations 

for current expenditures 

for the agriculture sector 

were Rs.4,916 million in 

2019-20 which has 

increased to Rs13,696 

million in 2020-2021 

budget. On the other 

hand, revenue 

expenditures allocated 

Rs77,450 million which 

were Rs82,200 million in 

the budget of 2019-20 

The Government of Pakistan, realizing the importance of 
agriculture to the country continues to introduce policies and 
initiatives to boost the sector for enhanced productivity. 
Coping with increasing demand, and countering emerging 
challenges requires a multi-pronged approach that focuses 
on extensive R and D, adoption of modern technologies, 
educating farmers on the use of these technologies, and 
promoting agricultural finance to provide easy access to 
modern tools and machinery. Some of the prominent 
initiatives taken in this regard  are:

3.1 Agriculture Development Strategy 
,12th Five-year Plan

The Planning Commission of Pakistan, in its Vision 2025 
states to see Pakistan amongst the top ten economies of the 
world by 2047.

The agricultural development strategy for the 12th Five Year Plan aims to substantially improve 
productivity and to bridge the yield gap by the systematic application of better inputs and 
technology. This will enhance profitability of farming, improve competitiveness, and ensure 
environmental sustainability of agriculture. The overall objective is to achieve an average 
agriculture growth rate of 3.2 percent in order to support the overall GDP growth trajectory, 
ensure food security and reduce rural poverty. The 12th Five Year Plan focuses on making 
agriculture more productive and efficient, diverse and safe, profitable and climate resilient. The 
plan objectives include: 

• Improvement in agricultural terms of trade by 30 percent 
• Making Pakistan a net food exporting country  
• Reduction of food insecurity by 30 per cent and malnutrition by 30-50 percent  
• Enhancement of contributions from the non-farm sector in rural income for rapid rural  

transformation. 

3.2 Prime Minister Agriculture Emergency Programme

Realizing the potential of the sector, the present government has introduced this program worth 
Rs 277 billion to revolutionize the agriculture and livestock sectors. Objectives of the program 
include:  

• Improvements in water availability- Following projects have been launched to conserve and 
Increase Productivity of Water 
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• National Programme for Improvement of Watercourses in Pakistan-Phase-II 
• National Programme for Enhancing Command Area in Barani Areas of Pakistan 

• Soil Conservation 
• Shrimp Farming 
• Establishing new agricultural markets to protect farmers from exploitation of middlemen

3.3 Focus on Improved Agricultural Inputs

In order to ensure improved seed certification services, FSC&RD (Federal Seed Certification 
and Registration Department) administration is working on various aspects for strengthening 
of field offices, international collaboration; and new initiatives for further development (Gilgit 
Baltistan Project, Establishment of Plant Breeder’s Rights Registry). Supply and demand gap for 
fertilizers will be filled through imported supplies by the private sector. 
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3.4 Access to Agricultural Credit

Agricultural Credit Advisory Committee (ACAC) set the indicative agricultural credit 
disbursement targets of Rs 1,350 billion for FY2020 which is 15 percent higher than the last 
year’s disbursement of Rs 1174.0 billion. 
Some of the major initiatives taken by SBP in collaboration with government are as under:  
• Revision in Indicative Credit Limits and Eligible Items for Agriculture Financing 
• Crop Loan Insurance Scheme  
• Livestock Insurance Scheme for Borrowers 
• Electronic Warehouse Receipt Financing  
• Government of Punjab E-Credit Scheme  
• Adoption of Automation of Land Record for Agriculture Financing   
• Implementation of Credit Guarantee Scheme for Small and Marginalized Farmers   
• Workshops/Trainings/Capacity & Awareness Building

Agricultural Credit 

Advisory Committee 

(ACAC) set the indicative 

agricultural credit 

disbursement targets 

of Rs 1,350 billion for 

FY2020 which is 15 

percent higher than the 

last year’s disbursement 

of Rs 1174.0 billion 

3.5 National Integrated Pest Manage-
ment Program

The Programme, established in 2000 at the National 
Agricultural Research Center- Pakistan Agriculture Research 
Council, Islamabad helps farmers to grow healthy crops, 
make regular and critical field observations of their crops and 
become experts. Empowerment of farmers to practically 
understand the interactions of pests and predators helps 
them to make rational plant protection decisions. 

3.6 Modern Technology Adoption 

3.6.1 Satellite Based Crop Monitoring System
SUPARCO in collaboration with MINFA (Ministry of Food and Agriculture), has developed a 
satellite-based crop Monitoring system to provide fast track and accurate information on crops 
and also cover any catastrophic situations. Agricultural mask of Pakistan was developed based 
on high resolution data acquired during peak growth seasons of February for Rabi crops and 
September for Kharif crops. SUPARCO carries out wall to wall coverage of the agriculture area 
of the country using remote sensing data. This data is utilized to monitor various crops across 
the seasons. SUPARCO also has developed a regional crop calendar for sowing and harvesting 
of crops to be used for acquisition of satellite data during Rabi and Kharif seasons. Field surveys 
are also organized to collect spectral signatures of crops and land surface features. In addition 
to satellite imaging program, SUPARCO has developed an area frame system for Pakistan, based 
on satellite image acquisition.  
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3.6.2 Pakistan Agricultural Technology Transfer Activity (PATTA)
This four year initiative will enable the private sector to give Pakistani farmers access to 
innovative agricultural products and management practices, which improve productivity and 
enhance competitiveness. The first ever ‘Modernising Agriculture through Innovative 
Technologies Conference’ was held in Islamabad in January 2020, showcasing the 
transformational impact of the US-Pakistan partnership to advance agricultural 
commercialization in Pakistan through strategic partnerships with 30 dynamic agricultural 
technologies businesses. PATTA’s ‘Agri-Tech Hub’ - a suite of pioneering agricultural technologies 
and tools is being promoted by the project and its agribusiness partners. 

3.6.3 Agriculture Technology under CPEC
Agricultural technology has been introduced to Pakistani agricultural sector by The 
China-Pakistan Economic Corridor (CPEC). According to this agricultural plan, agricultural 
technology would be transferred to the agro-chemicals, pesticides, seeds and fertilizers.
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Chapter 4  
A Global Perspective 
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By 2050, the earth’s population is projected to reach 10 billion. The Food and Agriculture 
Organization of the UN (FAO) predicts food supply will need to increase 50% to meet global 
demand. 

It is expected that 85% of this production increase will be driven by increased yields and 
cropping intensity, highlighting the critical role of agricultural technologies. Hence it is evident 
why the amount of money invested worldwide in agricultural and food technology jumped by 
$17B in 2018-2019. 

Many countries have realized the importance of modern technology adoption, usage and role in 
agricultural improvement. Modern practices for improvement in agriculture are widely applied 
nowadays. Insect-specific chemicals and biological insect controls are now widely used instead 
of broad-spectrum pesticides. GIS, crop models and remote sensing are being used to provide 
information to farmers for precision agriculture. Some countries in Asia, Africa and Latin 
America are using resource conserving technologies such as integrated pest management, 
nutrient recycling, soil and water conservation, water harvesting and waste recycling. Many 
communities are empowering farmers to manage farms as ecosystems.  
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4.1 Key Technologies in the Global Agritech Industry 

4.1.1 Autopilot Tractors
New GPS tractors and sprayer machines which can accurately drive themselves through the 
field without human intervention. 

4.1.2 Crop Sensors
These help farmers apply fertilizer in an effective manner, telling the application equipment how 
much fertilizer to apply to each crop, in real-time. 

4.1.3 Monitoring and controlling Crop Irrigation Systems via smartphones
Moisture sensors in the ground communicate information on the level of moisturizer in soil at 
varied depths, allowing for more precise control of water and other inputs, and giving the 
farmers the flexibility to control their irrigation systems through a computer or smartphone. 

4.1.4 Biotechnology
Allows farmers to grow more food; seeds yield more per acre, plants naturally resist specific 
insect pests and diseases, and farming techniques improve soil conservation. 
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4.2 Prominent Global Agri-Tech Startups 

Agri-tech and New Food is the second fastest growing category in the global startup ecosystem. 
Some prominent startups in the space are: 

EarthSense
EarthSense has developed an autonomous robot, TerraSentia, that contains a variety of 
sensors to collect data on plants’ health, physiology, and stress response. EarthSense uses 
machine vision and machine learning to seamlessly convert field data to specific, actionable 
information about plant-traits. 

Biome Makers
Biome Makers has developed the first machine learning system integrating microbiome 
information and AgData. They use DNA Sequencing technologies and proprietary Intelligent 
Computing systems to explain, in detail, the impact of microorganisms in soil and how they 
affect different crops. Biome Makers provides actionable recommendations that allow farmers 
to improve their agricultural production and quality. 

Kray Technologies
Kray Technologies has created the world’s first digital - and, fully unmanned - drone 
crop-sprayer that delivers on-demand fertilizers and pesticides right to farmers’ fields. This 
solution requires less fuel, less maintenance, and less staff compared to current alternative 
methods, cutting down costs significantly for farmers. Kray Technologies’ drone can process up 
to 1200 acres per day. 

Motorleaf
Motorleaf uses artificial intelligence and machine learning to provide precise and automated 
harvest yield forecasts for hydroponic, commercial greenhouses. This tool equips growers with 
software tools to gain better capacities to monitor, control, and predict the future yields of their 
harvests.

mOasis
Using proprietary chemistry, mOasis manufactures BountiGel, which allows growers to optimize 
the usage of water in agricultural soil. It has been proven to reduce water usage on a wide 
variety of crops and transplants, which in turn improves growers’ yields.  

Meicai
Meicai is focusing on providing nearly one million restaurants across the country with 
full-category, full-process, worry-free procurement services for meals and food ingredients. 

https://www.earthsense.co/
https://biomemakers.com/
https://kray.technology/
https://motorleaf.com/
https://moasisgel.com/
https://www.meicai.cn/
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Trapview
Trapview is an automated pest monitoring and forecasting platform that enables reliable 
collection of pest monitoring data. It provides near real-time indications of pest occurrences, 
allowing growers to successfully respond to situations in the field. 

BioFiltro
 BioFiltro provides wastewater treatment solutions with a patented filtration system that
 harnesses the digestive power of worms and microbes to remove up to 99% of contaminants 
from wastewater. BioFiltro’s goal is to convert waste stream into regenerative revenue streams. 

Vibe Imaging Analytics
Vibe Imaging Analytics has developed Vibe QM- an inspection instrument for the post-harvest 
grain and seed market.  Vibe QM uses machine vision and learning to measure, count, and 
classify grain size, shape, and color. Vibe’s solution digitizes and streamlines the commercial 
grading, quality, and yield enhancement process while ensuring compliance with government 
and customer standards. 

https://www.trapview.com/en/
http://biofiltro.com/en/
https://www.vibeia.com/
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Chapter 5  
Leading Agri-Tech Startups In Pakistan 
And Entrepreneurial Ecosystem  
Initiatives 
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5.1 Leading Startups in Pakistan’s Agritech Space

Youth-led innovative and disruptive agricultural start-ups offer a promising pathway to  
transform Pakistan’s conventional agriculture sector into a globally aligned and competitive one. 
Some prominent Agri-based startups operating in Pakistan are: 

Industrial Vision Systems- The startup is using artificial intelligence to scan fruits 
and vegetables through a machine that grades the items and identities defects. 

Ricult- Ricult provides a mobile platform to the agriculture industry that farmers 
can use to procure farm input products, to market their farm products, to obtain 
credit for working capital management, and to obtain agronomic services from 
service providers. 

Bakhabar Kissan- A capacity building platform for farmers, providing them skills, 
knowledge, tools and expertise in order to optimize their yield. 

Radical Growth Solutions- A smart irrigation optimization solution that collects 
real time data from the field to determine precisely how much water each plant 
needs and deliver exactly that. The solution is suitable for any farm or crop type. 

Pak Agri Market- An online matchmaking and marketing platform which brings 
together all the stakeholders so they may connect for sale, purchase &  
collaboration; in turn harnessing ICT to simplify the Agri-value chain. 

Crop Drop- Digitally transforming the fresh produce supply chain, benefiting 
farmers, retailers and consumers. 

AgriLytics- A comprehensive crop statistics generation system. 

Aqua Agro- Offering state of the art IoT based water resource management 
system to enhance productivity with maximum irrigation water usage efficiency. 
Increases yield by 40% and saves water up to 50%. 

Trash It- A social entrepreneurial venture that aims to transform waste disposal 
in Pakistan. It collects organic waste and uses technology to make nutrient rich 
compost from it by empowering local  communities which is then sold to farmers, 
home gardeners, and retailers. 

Qumaq- Using drones for surveillance, mapping and land inspection.

http://www.ricult.com
https://www.bakhabarkissan.com/
https://radicalgrowth.solutions/
https://www.pakagrimarket.com/
https://www.crop-drop.com/
https://aquaagro.smartcube.pk/
https://www.trashit.pk/
https://www.qumaq.com/
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5.2 Initiatives by Entrepreneurial Support Organizations to 
Promote Innovation in Agriculture

Since the last few years, there has been increasing support from the Entrepreneurial Support 
Organizations to encourage Agri-based startups to develop innovative solutions for the sector. 
Some prominent initiatives include: 

5.2.1 The NIC Hacktivate 3.0- A Hackathon on Agriculture: 

The hackathon, organized by the National Incubation Center, aimed to expand the  
implementation of technology in agriculture by fostering innovation and collaboration between 
different stakeholders. The event comprised of two segments- the hackathon which was a  
two-day event for early-stage startups, and an Innovation Challenge, for MVP-ready startups. 
More than 10 thematic areas were identified in collaboration with prominent domain experts, 
under which problem statements were derived for applications. This was the largest Agri-based 
hackathon in Pakistan, with more than 30 partners contributing to the event in different ways. 
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The partners included Jazz xlr8, Teamup, Ignite, Ministry of IT and Telecom, Inspire Mill, Walled 
City-Kauser Group, Akhuwat Foundation, NIC Karachi, WOWPK, Women in Tech, Radical 
Growth Solutions, Sybrid, Connected Women, DEMO, Code for Pakistan, NIC Peshawar, 
IDG-International Data Group, WeCreate, PWIC, Tie Islamabad, PMAS – Arid Agriculture 
University Rawalpindi, P@SHA, Mashable, PhoneWorld, Pak Observer, Urdu Point, FM 100, 
Islamabad Scene, TVOne/Waseb, NewsOne, Radio1 FM 91, Tech Juice and many others. More 
than 300 applications were received from across the country, and top three winners not only 
received cash prizes, but also qualified for the interviews to the NIC’s new cohort.

5.2.2 National AgriSurge Innovation Challenge: 

Ignite - Ministry of Information Technology and Telecom (MoIT) in collaboration with the Food 
and Agriculture Organization (FAO) organized an innovation challenge to find industry 4.0 
centric solutions that address the current challenges being faced by the agriculture sector in the 
country including food security, nutrition and others. Applications were invited under problem 
statements ranging from acute water shortage to development of fair price models for the 
farmers. Around 300 projects were submitted which were shortlisted by the FAO and SEED 
team. 15 teams competed in the Grand Finale, and the winners are yet to be announced (as of 
January 2021).

5.2.3 Open innovation in Mobile Agriculture- Telenor Pakistan: 

Telenor Pakistan, a Pakistani mobile data and digital services provider, launched Mobile 
Agriculture services for the ITU Innovation Challenge held in Hungary in September 2019, 
aiming to foster an open innovation ecosystem whereby partnerships are created between 
Telenor’s Mobile Agriculture service and tech start-ups to cocreate and build innovative 
disruptive solutions together to address the needs of Pakistan’s rural based farmers. The 
company was crowned as the Global Challenge Winner in the ‘Ecosystem Best Practice’ 
challenge for the idea. 
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Chapter 6 
Research Analysis 
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6.1 Focus Group Analysis 

In order to gain an in-depth understanding on the key challenges pertaining to agriculture in the 
country, focus group interviews were conducted with key personnel from the industry. A total 
of 14 people including researchers, financial experts, and domain experts took part in the focus 
group interviews (Refer to Appendix A). This chapter presents an analysis of the key takeaways 
from the data collected. 

6.1.1 Pakistan Council of Research in Water Resources (PCRWR) warned in 
2016 that the country may run dry by 2025. What, in your opinion, are the key 
implications of water scarcity to the Agriculture Sector in Pakistan? 

Scarcity of water will have severe implications for our economy in general and the agriculture 
sector in particular. Crop production will be drastically affected, leading to crisis in food and 
nutrition. Livelihoods of millions depend on agriculture in the country, and scarcity of water 
would imply supply unable to meet domestic demand, let alone creating surplus food for export.  
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• How can water shortage be managed? 
Contemporary Irrigation Systems are required for smart water management. Innovative 
techniques like ICT-based water scheduling can prevent wastage. Modern techniques 
like drip irrigation, can be used for horticulture and high value crops. Developing new 
reservoirs to store water and managing water allocation through construction of new 
dams is imperative to counter water crisis. Cultivating drought-tolerant crops, promoting 
Agro-forestry projects, and using cloud seeding techniques can help the sector deal with 
water shortage. In addition, regulations need to be enforced for effective water  
distribution, and awareness needs to be created amongst farmers on the sensitivity of 
the issue.

• How can farmers be educated on water management? 
Baithaks (focus groups) with farmers should be conducted using community influencers 
and progressive farmers who are already deploying smart water management practices. 
Conducting demos on various water saving techniques to the farmers, using media to 
educate farmers, and conducting workshops can be effective techniques for educating 
farmers on water management.

• What role, in your opinion, can tech startups play to deal with water shortage? 
Tech Startups can play a pivotal role in developing innovative, low-cost technologies for 
the average farmer, including smart irrigation, IoT and AI based measurements and  
optimization, and solutions for enhanced sandy soil water holding capacity. Besides  
developing technology, startups can also develop audio-visual content for educating 
farmers on water management and operate helplines for aiding farmers on issues in  
real-time. 

6.1.2 Many challenges in the agriculture sector arise due to lack of data and re-
cord-keeping. What are the key implications arising due to lack of data? 

The biggest reason for backwardness of the sector is lack of data-driven decision making.  
Availability of data of a particular area would mean historical temperature data for the area 
would be available, and soil nutrients data at a particular point would be easy to interpolate and 
extrapolate. Lack of data means no evidence against best or worst practices to set as benchmark 
and creates hinderance for customized and targeted interventions. 

• What role, in your opinion, can tech startups play to deal with the challenge of data 
availability and promote informed decision-making? 
Tech startups can play an integral role in making data accessible and processing it for key 
insights to derive informed decision making. Collaboration between startups and the 
public sector can be fruitful in this regard, as startups can develop novel ways of data  
collection, and the public sector can facilitate in educating farmers on the use of data. 
Startups can also develop digital platforms and data analysis techniques using satellite 
images and predictive models.  
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6.1.3 Most farmers in the country are uneducated and are still using outdated 
farming techniques. What, in your opinion, are some of the key areas where 
modern practices need to be adopted? 

Modern techniques in water usage, IoT based precise application of pesticides and fertilizers, 
and  ensuring seed quality and crop yield are critical for improved productivity. Also, modern 
techniques for determining sowing and harvesting times and choice of crops are essential for 
optimized output. Technology adoption should be focused on the entire value chain. 
Standardizing the entire supply chain may enhance quality produce and ultimately improve 
profits within the entire value chain. Modern techniques for weather and rain forecast, and in-
telligent pest management techniques are also imperative for enhanced efficiency and 
effectiveness in the sector.

What role can the following stakeholders play to deal with this challenge:    

• Government and Regulators 
Having a policy framework in place and ensuring implementation is the key to adoption of 
modern practices in agriculture. Making data entry for agricultural purchases mandatory, 
providing access to data, and adopting pilot projects in the agritech space are important. 
A guaranteed price flooring for products will ensure farmers earn the money required 
to adopt modern practices in farming. Following best practices from other countrie,s the 
government, in collaboration with agricultural research agencies can create innovative 
solutions in agriculture and communicate them to the farmers.

• Financial Institutions 
Low interest-based loans are essential to facilitate farmers in gaining access to latest 
technologies and farming techniques. Providing credit facilities to farmers who are 
particular about record-keeping and sharing information, providing need-based financing 
and insurance can also help.  

• Tech Startups 
Startups can help develop low-cost indigenous solutions which can easily be 
implemented and used by farmers. They can help digitize the supply chain, by developing 
solutions for each stakeholder in the value chain. IoT based solutions can help modern-
izing the sector, while easy-to-use apps can facilitate farmers in record-keeping, provide 
advisory services on nutrient management, pest control management and other areas. 

6.1.4 What key areas does R and D need to focus on, for improved yield and opti-
mum land utilization? 

Modern techniques for irrigation, harvesting, pest and disease monitoring are some key areas R 
and D should focus on. Besides, new techniques for soil and water testing need to be explored.
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New and improved seed varieties should be developed, and intellectual property rights need to 
be strengthened for wide dissemination of new methods for seed development. R and D should 
focus on the entire value chain. While emphasis is placed on developing techniques for 
improving yield, it is also essential to develop modern storage spaces for farmers to store their 
yield before selling it in the market. Pest control using biological pesticides in transgenic plants 
is also an emerging area where R and D should focus on.

• How can the research be made more accessible to farmers? 
Collaboration between researchers, industry, and end user i.e., farmers is the key to 
ensuring research implementation. Focus should be on developing localized solutions, 
and farmers should be involved in the need assessment process, so they are encouraged 
to adopt the solutions that are developed. Conducting trials with farmers interest groups, 
demos in villages to illustrate use of product and benefits to end users and using media 
to communicate about the newly developed solutions to farmers can help bridge the gap 
between research institutes and end user.

• How can implementation of research be ensured? 
Private and public sector collaboration is needed for ensuring research implementation. 
Strong linkages between researchers and industry are required to ensure product 
development. Research should focus on solving real community problems, and
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farmers should be involved in the initial stages, so they take ownership of the initiatives 
and are willing to implement the outcomes in farming. Educating farmers on the 
importance and need of modern techniques and providing the right support to adopt 
these techniques can increase chances of farmers deploying modern practices for 
farming. 

6.1.5 Lack of Crop Health Analysis is costing millions to the country every year. 
What modern practices can be deployed for this purpose? 

Surveillance tools based on satellite, drone and IoT devices can help send real time data for 
assessing crop health. Developing various diagnostic advisory services through use of ICT can 
facilitate in crop health management. SUPARCO, along with Agri-tech startups can develop 
novel solutions for crop health management using satellite image processing. 

• How can tech startups contribute in this space? 
Startups can develop low-cost data-driven technologies for crop health management. 
Developing image based processing modules, digitizing the Agri sector through precision 
agriculture, and developing drone technologies at low cost are some ways of modernizing 
crop health management in the Agri space.  

6.1.6 How important is it to have a free market economy in the agriculture 
space? 

A free-market economy is critical, specially to ensure that farmers get just prices for their yield 
and are not exploited by middlemen, however currently there are more serious issues that need 
consideration. The current situation of the sector demands other areas of the value chain to be 
modernized so yield can be maximized. Once we move forward in that domain, it is then 
essential to ensure that farmers are offered a guaranteed return on their produce. A mechanism 
for rewarding farmers on the basis of quality of produce can be an effective mechanism for 
encouraging farmers to get out of traditional and conventional farming. Role of all stakeholders 
in the market should be fixed, and commission agents should be restricted from purchasing 
commodities. Adopting a ‘one-commodity one-market’ approach for non-major crops(fruits, 
vegetables) alongside larger mandis where all major crops (wheat,rice, sugarcane) are available, 
can enhance farmer access to end user and slash down the number of intermediaries in the 
value chain. 

• What role can financial institutions play to deal with the problems of a broken  
marketplace? 
Providing credit, insurance, interest free loans, capital on easy terms and developing 
business/enterprise models are some ways in which financial institutes can help farmers 
improve yield and sell products to end consumer at a better price. Funding agencies can 
also play a pivotal role in providing the necessary funds to farmers for deploying modern 
technology into agricultural practices.  
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• What role can tech startups play to deal with the problems of a broken marketplace? 
Information collection and dissemination are far more important at this point in time 
than focusing on agri E-Commerce. Startups can develop platforms for connecting 
farmers to financial institutions. However, developing small scale e-markets and trading 
platforms, and commodity specific marketplace solutions can connect farmers to better 
income opportunities. 

 6.1.7 Which agricultural practices are, in your opinion, most threatening as far 
as climate change is concerned? What are some the most critical effects of these 
practices on the environment? 

Excessive and unoptimized use of pesticides, water, fertilizers and other inputs, many tillage 
operations, residue burning and broadcasting methods of sowing lead to greater dispersion of 
chemicals into the environment, and contribute drastically towards climate change.  Some of the 
most critical effects of these operations on the environment include increase in the occurrence 
and severity of droughts and floods, rising CO2 emissions and increased temperatures, and 
increased variability in rainfall and hence water availability. All these would have major  
implications for agriculture in the country. 

• What role can tech startups play for Climate Action in the agriculture space? 
Startups can contribute significantly towards climate smart agriculture. Developing 
innovative low-cost new irrigation mechanisms to deal with water variability, developing 
technologies for precision agriculture, developing eco-friendly machinery and modern 
techniques to limit use of fertilizers and insecticides, developing IoT based solutions for 
measurements and recommendations, and systems for early detection and mitigation 
of droughts, floods and other climatic hazards are some ways in which tech startups can 
contribute towards climate smart agriculture.  

•  How can different ecosystem players contribute to Climate Action? 
All stakeholders and players need to collaborate and share resources in order to respond 
to climate change. While researchers need to explore innovative ways of dealing with 
challenges, startups can develop low-cost solutions that help farmers in climate smart 
agriculture. Financial institutions can contribute by providing incentives, and loans on 
relaxed terms for the development and use of such technologies. The government needs 
to deal with climate change at a policy level and introduce laws to discourage the use of 
environmental unfriendly practices in agriculture and create awareness amongst local 
farmers on malpractices and how they can be avoided.

6.1.8 As an industry expert, are there any additional critical challenges in the 
sector, you would like to highlight, or provide any suggestions for improving the 
sector? 

Transformation in the agriculture sector should take place organically rather than through  
disruption. Currently, startups should focus on developing non-smartphone solutions for  
farmers as smartphone penetration in this segment is still considerably low. Secondly, it is too 
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early to develop E-marketplaces- the market is yet not mature enough and trying to eliminate 
the role of middlemen will create bigger problems for the sector, rather than solving them. 

Having a youth bulge in the country, this is the right time to involve youth in the agriculture 
sector. Since Pakistan is an Agri-based economy, it makes very much sense for incubation 
centers in universities to encourage young students to develop solutions in the Agri-tech space.  

It is immensely important to focus on soil health. We need to develop low-cost indigenous 
technologies for crop harvesting, and also focus on other agriculture sectors including livestock 
and horticulture. Another key area of focus should be on developing technologies to prevent 
food wastage. These can include developing Solar Food Dehydrators for drying fruits and 
vegetables, cold storage spaces, etc.  

As discussed previously, availability of data for informed decision-making is critically important, 
and developing indigenous solutions for pest and disease monitoring, use of biopesticide 
products can contribute positively towards crop health. Taking such initiatives in collaboration 
with international organizations can accelerate the development and adoption of such 
initiatives in the country.
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6.2 Startup Survey Analysis 

In order to understand how Agri-based startups in Pakistan are disrupting the space and 
developing innovative solutions to deal with various challenges, a survey was conducted with 
40 startups across the country. This section presents a detailed analysis on the findings of the 
survey. 

6.2.1 Descriptive Statistics of Surveyed Startups

Startup Age

Greater then 5 years 1-3 yrs

30%

5%

* 0% for 4-5 yrsLess then 1 year

65%

Founders with prior experience in Agriculture

Yes

30%

5%

No

62.50%

65%
32.50%

Figure 5.

Figure 6.
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Number of Founders
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6.2.2 Key Challenges as perceived by Startup Founders

Founders of surveyed startups were asked to prioritize the key challenges discussed in chapter 
2, in order of importance as they perceived. Most respondents (38%) believe Lack of R and D 
to be the biggest problem, followed by lack of farmer education (35%), lack of data (30%), and 
water security and absence of a free market economy (28%).

6.2.3 Startups Response to Key Challenges

Key Challenges as Perceived by Startups
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Absence of Free Market Economy

Water security

Lack of data

Lack of farmer education

lack of  R and D

Number of Startups Mitigating Key Challenges

0  1  2  3  4  5  6  7  8 

Other

Climate change

Crop health Analysis

Free market economy

Water security

Lack of data

Lack of farmer education

lack of R and D

Figure 9.

Figure 10.

No. of Startups

No. of Startups



Agriculture Innovation in Pakistan - 2021 All Rights Reserved, National Incubation Center 49

6.2.4 Key Challenges for Agri-based Startups in Pakistan

6.2.5 Support Required by Startups
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6.2.6 Summary of Key Findings

Startups in Pakistan are playing a pivotal role in disrupting the Agri-tech space and are 
developing innovative solutions to deal with the numerous challenges the sector is facing today. 
Leading startups in the country are using drone technologies and AI based solutions for crop 
health analysis, are developing IoT based solutions for smart water management, are using 
smart technology for pest management, developing solutions for climate smart agriculture, and 
are connecting farmers to better income opportunities through digital platforms. These 
solutions are comparable to those being developed in other countries; however the missing link 
is the adoption of these technologies at a mass level. Not only is there a disconnect between the 
technology and its end user i.e. the farmers; support for startups from the government, financial 
institutions and incubation centers is also essentially missing. While the government, private 
sector and financial institutions are actively working to introduce policies and incentives to take 
the agriculture sector forward; however collaborating with startups and ensuring that 
technologies are produced and implemented at a massive scale, can accelerate the adoption of 
modern practices in the sector and deal with the numerous challenges which are currently 
hampering production and preventing the sector from reaching its true potential. 
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Chapter 7 
The Future of Agri Innovation
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By 2050, the earth’s population is expected to reach 10 billion. The Food and Agriculture 
Organization of the UN (FAO) predicts food supply will need to increase 50% to meet global 
demand. It is expected that 85% of this production increase will be driven by increased yields 
and cropping intensity, highlighting the critical role of the adoption of agricultural technologies. 
It is hence evident why the amount of money invested worldwide in agricultural and food 
technology jumped by $17B in 2018-2019. Agri-tech and New Food is the second fastest 
growing segment in the Global Startup Ecosystem in recent years. Agritech investments have 
surged more than 40% in 2018-2019, and the number of deals also rose 11% year-on-year, to 
1,442 in 2018-2019. Precision farming, use of farm robotics, remote sensing, artificial 
intelligence, analytics and blockchain are the major global technology trends that are shaping 
the fourth agricultural revolution.

Similarly, given the rapid expansion of Pakistan’s population and an increasing need to utilize the 
country’s natural resources, tech driven agriculture which is sustainable and climate friendly 
offers immense potential to meet Pakistan’s food security needs. The agriculture sector has 
taken a major set-back due to bad governance and policies in the past few decades. It is now 
time to build political momentum in favor of uplifting Pakistan’s agroeconomy.

Youth-led innovative and disruptive agricultural startups involving use of Artificial Intelligence, 
data mining, Internet of Things, drone technologies and other ICT based solutions, have the 
potential to transform Pakistan’s conventional agricultural sector into a globally aligned and 
competitive one. The right support from the government in facilitating and scaling up these 
startups is essential for agricultural development. The private sector support is also critical for 
creating an enabling environment and to lead the transfer of farm technology to raise Pakistan’s 
Agri-productivity and export competitiveness. 

While the government and private sector are taking multiple initiatives for the development of 
the sector, however, collaboration between all stakeholders is essential to bring about change. 
The government needs to actively involve Agri-based startups on the themes identified in the 
Prime Minister’s Agriculture Emergency Program. At the same time, financial institutions 
need to revisit rules to regulate access to credit for Agri startups. Active collaboration between 
Agriculture Research Council and startups for R and D, and private sector involvement to allow 
transfer of technology can accelerate the adoption of modern practices in the sector which can 
lead to data-driven decision making for optimized land and water utilization, increased yield, 
and enhanced disease management. 

Agriculture across the world is undergoing massive transformation because of digitization, and 
developing countries like Pakistan, who rely on agriculture as a critical pillar of economic and 
social growth, need to keep pace with the global megatrends, to remain competitive and fulfill 
increasing domestic and global demand. This is only possible when all stakeholders step up for 
collaboration and mutually work for the development of advanced technologies and educate 
and incentivize farmers on the adoption of these technologies. By adapting global trends into 
the local agricultural sector, Pakistan can increase the sector’s share to the GDP of the country 
and not only meet domestic demand but also produce surplus to meet global demand.
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Surveyed Agri-tech Startups

• 

Zohaib Hassan Sain Agri Revolution Hexapod Spider

AGROWS Smart pest scouting Mashal khan

AgriSol Farmer ICT Center ERZH Agritech

Smart farming system Peepu Fruit Harvester

BIO-BEING Syed Ali Raza Naqvi FruitSabzi

Urban Farms Diamond Crops As Sammak Smart Biofloc Fish 
Farming

Zamendara Radical Growth Solutions VTOL Dynamics

Smart agriculture system Spurt International Olive gardening

Mukhtar Agro Farmer Solu-
tions

Innovation Lab Fruges

Smart trap for Monitoring and 
Detection of Mango Fruit Fly 
Species

PakAgriMarket Real Time Air Quality Moni-
toring

Solaristic Pakistan Nano enabled agriculture Dronamics

Jin Technologies Pvt Ltd Phyto Hospital Kisaanghar.pk Aqua Agro

AGHA IMEX (SMC-PRIVATE) 
LIMITED

FOOD TRAX
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About Us

The NIC is Pakistan’s largest technology incubation center developed 
under a public private partnership between Ministry of IT and telecom, 
Ignite-National fund, Jazz and Teamup. Established in 2016, the NIC has 
till date incubated more than 200 startups (approximately 20 startups 
per incubation cycle spanning over a period of six to twelve months) and 
provided them support in areas encompassing business development,  
investment readiness along with other areas, and given them an  
opportunity to learn from Unicorn founders, seasoned entrepreneurs, 
and domain experts from across Pakistan and abroad. 

Teamup, an incubation and acceleration platform, is playing a pivotal role 
in leading the entrepreneurial ecosystem in Pakistan. It has  
conceptualized and is managing the National Incubation Center since 
2016 in partnership with the Ministry of IT and Jazz. With many  
companies under its portfolio, including Teamup Angels, Teamup  
Advisory, Teamup Ventures and Teamup Holding, the organization has 
its roots embedded in innovation and provides consultancy and advisory 
services to the corporate and development sector. 

Jazz is Pakistan’s leading telecom service provider spearheading service 
excellence and product innovation in the country. With a subscriber base 
above 65 million and a legacy of more than 25 years, Jazz maintains its 
position of a market leader in the telecom industry. Jazz is running an  
accelerator program-the Jazz xlr8, with a vision to empower  
entrepreneurs by leveraging its global partnerships, mentor network, and 
Jazz services. 
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