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FOREWORD  

In many developed and developing countries, the cluster-based development approach has 

become the basis for the transformation of various sectors of the economy including the 

agriculture sector. This approach not only improves efficiency of development efforts by 

enhancing stakeholders’ synergistic collaboration to resolve issues in the value chain in their local 

contexts, but also helps to gather resources from large number of small investors into the 

desirable size needed for the cluster development. I congratulate the Center for Agriculture 

Bioscience International (CABI) and its team to undertake this study on Feasibility Analysis for 

Cluster Development Based Agriculture Transformation. An important aspect of the study is 

the estimation of resources and infrastructure required to implement various interventions along 

the value chain for the development of clusters of large number of agriculture commodities. The 

methodology used in the study can also be applied as a guide in evaluating various investment 

options put forward to the Planning Commission of Pakistan for various sectors, especially where 

regional variation is important in the project design. 
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FOREWORD  

To improve enhance Pakistan’s competitiveness in the agriculture sector in national and 

international markets, the need to evaluate the value chain of agricultural commodities in the 

regional contexts in which these are produced, marketed, processed and traded was long felt. 

The Planning Commission of Pakistan was pleased to sponsor this study on the Feasibility 

Analysis for Cluster Development Based Agriculture Transformation to fill this gap. The 

study aims to cover a large number of agriculture commodities spread in various clusters 

throughout the country.  

I truly hope that the policies, strategies, and interventions suggested in this report will facilitate 

the federal and provincial governments to chalk out and implement plans for cluster-based 

transformation of the agriculture sector.  

 

Zafar Hasan,  

Secretary,  

Ministry of Planning Development and Special 

Initiatives, Government of Pakistan 
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FOREWORD  
This is part of the series of studies on 33 agriculture commodities undertaken for the purpose of 

preparing a cluster-based transformation plan based on the regional realities in the entire value 

chain including production, processing, value addition, and marketing. I congratulate the whole 

team of the project especially the Team Lead, Dr. Mubarik to undertake and successfully complete 

this monumental study. We are thankful to all commodity specialists who have contributed to this 

assignment. The CABI Project officers Mr. Yasar Saleem and Ms. Aqsa Yasin deserve 

appreciation. I truly believe that this study will serve as a basis to make and implement plans for 

cluster-based agriculture transformation. I hope you will enjoy reading the study and it can help 

you making your investment decisions along the value chain of various agriculture commodities. 

 

 

Dr. Babar Ehsan Bajwa  

Regional Director 

CAB International 
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FOREWORD  

This report is part of the series of studies on 33 agriculture commodities to prepare the agriculture 

transformation plan by incorporating regional realities at the cluster level. In the report, the clusters 

of various commodities are identified and characterized, and viable investment options along the 

value chain of each cluster are proposed. For this purpose, the study team has analyzed macro 

data, reviewed the literature, and made extensive consultation with stakeholders along the value 

chain. Foreign and local internationally reputed consultants, Dr. Derek Byerlee and Dr. Kijiro. 

Otsuka were also engaged to understand the cluster-based development approach. National 

consultant Mr. Sohail Moghal was engaged to validate cluster-based feasibility analysis. An EXL-

based Model was developed which was validated by our national consultants. Separate viabilities 

for individual technologies and products suggested in each commodity are also estimated. This 

monument task would not have been possible to complete without the excellent cooperation and 

facilities provide by CABI, the hard work of commodity specialists and our research team 

especially Mr. Yasar Saleem Khan and Ms. Aqsa Yasin. The true reward of our hard work is the 

implementation of the proposed policies, strategies and interventions to develop agriculture 

commodity clusters in the country. 

 

 

 

 

Dr. Mubarik Ali 

Team Leader 

Cluster Development Based Agriculture 

Transformation Plan-Vision 2020 Project 

Planning Commission of Pakistan and 

CAB International 
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DISCLAIMER 

This report is prepared by using the data from various published and unpublished sources and 

that obtained during the consultations with stakeholders. The research team took utmost care to 

arrive at the figures to be used, but is not responsible for any variation of the data in this report 

than those reported in other sources. Moreover, the views expressed in this report are purely of 

the authors and do not reflect the official views of the Planning Commission of Pakistan, Ministry 

of Planning Development and Reforms or the Centre for Agriculture Bioscience (International).  
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EXECUTIVE SUMMARY 
The Vision 2025 sees a great potential for transforming the agriculture sector through developing 

and strengthening agriculture1 clusters. It emphasizes the need to create new businesses and 

enhance competitiveness throughout the value chains of agriculture commodities by improving 

efficiency of the existing clusters. The approach suits well in Pakistani situation where large 

number of small farmers and agriculture business firms operate in close proximity to each other. 

History of CDBAT Project. The Planning Commission of Pakistan made its first attempt to 

integrate clusters into its development strategy in 2017 when it announced a project to evaluate 

the feasibility for ‘Cluster Development Based Agriculture Transformation (CDBAT)-Vision 2025’. 

Based on the initial analysis, 33 commodities were selected for detailed analysis of their clusters 

in these commodities. Through a competitive process, Center for Agriculture Biosciences 

International (CABI) was selected to conducted detail analysis of clusters in 33 commodities.  

Objective of CDBAT Project. The main task assigned to CABI through CDBAT project was to 

prepare a cluster-development based agriculture transformation plan after thorough analysis of 

the clusters in the assigned commodities. More specifically, the project has to identify major 

clusters in each commodity, characterize these, identify gaps and potentials at the national and 

international levels, and then suggest economically viable interventions, strategies and policies 

to harness the identified potentials. In do so, identify the institutional reforms, infrastructure needs, 

and human resource requirements to transform the agriculture from supply-driven to demand-

oriented sector which is self-driven and can compete in national and international markets.   

Operational Mechanism of CDBAT Project. CABI hired a Team Leader for the project, and a 

Commodity Specialist (CS) for the detailed analysis of the value chain of each commodity. A 

conceptual workshop was held to explain the scope of the study to each CS. A list of stakeholders 

along the value chain was prepared and a guiding questionnaire was prepared to conduct the 

field work planned for the purpose of understanding the value chain, identify gaps and potentials, 

fix targets that can be possibly achieved within five years’ period, and designed intervention, 

strategies and policies to achieve these targets in each commodity cluster. The CSs also collected 

related macro data on the commodity which not only helped to understand the gaps and potentials 

in national and international markets but also to estimate the feasibilities of various interventions 

in each commodity clusters. The purpose of this consolidated report is to explain the processes 

involved and synthesize the outcomes of the CDBAT feasibility project of CABI.  

Macro Analysis of the Performance of Assigned Commodities. The CDBAT project first 

started looking at how each commodity has performed in regional perspective and in comparison 

with its performance in international scenario during 2001-17. Our special emphasis was to 

analyze the commodity performance with respective to production and productivity, trade, 

                                                             
1 Unless otherwise specified, the term ‘Agriculture’ used throughout this study includes seasonal, annual and 
perineal crops including fruits and vegetables and livestock products. 
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farmgate and export prices, processing, etc. during 2001-172. For this purpose, log-linear growth 

rates in area, production and per ha yield of each commodity at the province, national and 

international levels were estimated. In addition, growth rates in the export at national and 

international levels and imports at the national level of the assigned commodities were quantified. 

The leaders in each commodity production were identified to identify for Pakistan the potential 

collaborators to enhance its productivity and value chain. The major importing and exporting 

countries of the commodity were also identified to see the major competitor and major market for 

Pakistan exports. 

Definition of a Cluster. In the CDBAT feasibility project, an Agro-Industrial Cluster (AIC) is 

defined as “a geographically contiguous group of commercial producers of an agriculture product, 

its associated interlinked firms for inputs and services, processing, packing and shipping for value 

addition, along with supporting organizations such as regulatory and certification agencies and 

R&D institutes”. In CDBAT project, the district-level data on area under cultivation of the 

commodity for 2-5 major contiguous producing districts are defined as one cluster. The focal point 

of the cluster is defined as the district(s) which is one of the major producing districts in the cluster 

and is critically located with respect to the development of the cluster. In this manner, 74 clusters 

are identified for the 33 agriculture commodity clusters in this analysis. All the suggested 

interventions are confined to the focal point of each cluster.  

Characterization of Clusters. Each identified cluster of the assigned commodities is 

characterized with respect to various socioeconomic, physical environment, infrastructure, and 

institutional setup in the cluster. Based on this characterization of the clusters, the CSs were able 

to conduct SWOT (Strength, Weaknesses, Opportunities, and Threat) analyses for each cluster 

with respect to the parameters like environment/climate change, inputs supplies, cluster 

interactions, production management practices, transportation, marketing, trade, etc. The value 

chain of each commodity was also described for each cluster. Based on these analyses, gaps 

and potential in terms of enhanced supply and demand, value chain improvement, and enhanced 

trade through adopting various interventions and strategies are identified.    

Identification of Gaps and Potential and Fixation of Targets. After analyzing the commodity 

performance at the national and international level, and identifications of gaps and potentials in 

consultation with stakeholders, the CSs were able to fix the targets for each commodity clusters 

to be achieved in five years’ period through a development project. These targets are mainly in 

parameters related to improvement in the competitiveness of the commodity cluster in national 

and international markets, and include the following:    

1. Improvement in per ha/animal yields,  

2. Increase in export-production ratio,  

3. Reduction in post-harvest losses,  

4. Enhancement in quality for the domestic and international markets, 

5. Replacement of certain operation with more efficient operation/processes, and 

6. Percentage of production that should be processed to various products.  

                                                             
2  The time period, however, may vary in each commodity depending upon the availability of the data. 
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These targets vary with respect to the local condition of each cluster in terms of gaps and 

potentials and performance of various institutions in each cluster. The CSs made lots of 

deliberations with stakeholders especially researchers and development agents to identify various 

interventions, strategies, and policies to achieve these targets for each cluster. 

EXL Spreadsheet Model to Estimate Feasibilities.  To estimate the feasibility of the suggested 

interventions, the Team Leader developed a general model in EXL spreadsheet, which was 

adapted for each commodity cluster. The model was applicable for the focal point of each cluster. 

The model quantifies the benefits, related operational costs, and investment requirements to 

achieve the set targets at the focal point.3 The project period is assumed to be five years. While 

investment on various intervention is assumed to spread from the 1st year to 4th year4, the 

operational costs and benefits are assumed to incur from 2nd year until the 5th year. However, in 

case of fruits and calf fattening, these costs and benefits depends upon the gestation period of 

the intervention and continue until the last intervention starts bearing fruits, although project period 

in these cases still remains five years. 

The benefits are not estimated exclusively for every intervention. Instead total benefits of the 

package of interventions are quantified which are based on the targets to be achieved. These 

benefits include higher production due to improved productivity or saving in production due to 

reduced post-harvest losses, improvement in quality of the produce due to improved value chain 

operation, higher export due to improvement in export-production ratio, the processed product 

due to certain processing intervention, saving in costs or quality of the produce when an inefficient 

process is replaced with the more efficient one. Appropriate existing prices are used to evaluate 

these benefits without assuming any inflation in these prices.5 

Two types of costs related to the package of interventions are estimated: i) Fixed Investments 

which include strengthening of research, capacity building of stakeholders, establishment of new 

certified nurseries, renovation of gardens, value chain/processing infrastructure, networking, 

linking stakeholders with markets, and public loans, and ii) Variable Costs related to improved 

operations due to the adoption of modern management practices which include additional 

operational cost due to the adoption of improved management practices and varieties, improved 

value addition/processing, and new machines or process. 

Net added revenue after deducting increased operational costs from additional gross revenues is 

estimated for every year. The discount rate of 8.5% is used to bring the future flow of net return, 

and investments in the current values. The financial feasibility of the proposed intervention was 

calculated in terms of Net Present Value (NPV) and Internal Rate of Return (IRR). This is done 

separately for the focal points of all the selected clusters of all the agricultural commodities. 

                                                             

3 The costs incurring only one time is defined as ‘Investment’, while recurring costs on various operations are 
defined as ‘Operational’. 

4 The investment costs on research institutes, however, were assumed to continue until the 5th year. 

5 No inflation in output and input prices is assumed, which we believe will cancel out each other without affecting 
the final economic viability of the interventions. 
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Positive (NPV) and IRR above 15% is considered as the indicators of the financial viability of the 

proposed interventions. It is worth noting that these financial viabilities also reflect socioeconomic 

viabilities because our calculations not only include direct costs of interventions but also the costs 

of institutional and social reforms (such as research strengthening and capacity building of 

stakeholders) needed to implement the interventions and strategies. 

Pakistan vs Global Competitiveness Analysis. Per ha or per animal yields of only six out of 29 

commodities are higher than the word average yields in the respective commodity. In addition, 19 

of these have experienced lower growth rates during 2001-17 compared to the world average 

during the period.  

Despite lower per ha yield than the world average in large number of agriculture commodities, the 

farmgate prices in Pakistan of all the assigned commodities are lower than the world average by 

10% or higher except in those where the commodity is mainly imported providing a competitive 

edge for the exporters of the commodity.  

Harvest and post-harvest losses in Pakistan’s agriculture, both in terms of quantity and quality, 

are high ranging from 20-50% mainly because of poor harvest and post-harvest management. 

Aflatoxin infestation is common in many agricultural commodities; high pesticide residue and lack 

of traceability and certification are emerging issue bothering the traders. 

It is observed that out of the total 29 agriculture commodities where comparable export data is 

available, 16 have lower growth in export quantity and value than that of the world average. Out 

of 24 commodities where export-production ratio data is available (others are mainly imported 

commodities), Pakistan has only six commodities where the ratio is higher than the world average. 

In comparing the quality of produce of those products Pakistan trades internationally, it is 

observed that out of the 24 commodities exported, except sugarcane Pakistan could not earn 

export price equal or higher than its average export price in the world in any of the other 

commodity. This suggests that Pakistani exporters fail to meet the quality standards of the 

consumers demanded in the importing countries. Similarly, in domestic market, the prices of the 

imported commodities are found usually higher than the domestically produce product again 

suggesting low quality of the latter. 

All the above factors have lowered Pakistan’s competitiveness in international markets. Although 

lower farmgate prices in Pakistan do give some comparative advantage to the traders, but these 

lower prices are generally due to the low quality of the produce. Improving the quality of 

agricultural produce to international standards is the greatest challenge to improve Pakistan’s 

competitiveness in national and international markets. 

Adoption of Cluster Approach in Agriculture Development. The literature review suggests 

that the importance of clusters approach for donors is increasing in developing countries. This is 

highlighted by numerous recent efforts to organize data related to clusters. In addition, several 

studies have investigated the factors affecting the successful development of agriculture clusters, 

which include improving efficiency-enhancing cooperation between firms, strengthening their links 



 

19 KNOWLEDGE FOR LIFE 

 

to the knowledge infrastructure, and close collaboration between different organizations in cluster 

development programs. Some studies have also emphasized government support to strengthen 

existing agriculture clusters which include creating enabling environment, facilitation and 

coordination of collective action, providing incentives to first movers, accelerating innovation, 

creating PPPs for establishing cluster-specific infrastructure, development of human capital and 

skill, promotion of contract farming, and help linking stakeholders with markets through 

international trade fairs, export promotion visit, establishing e-commerce platforms, information 

blogs, etc. Without such support, agriculture clusters are hard to develop because of their special 

nature such as scattered and large number of agriculture raw material producers, high 

transportation cost due to bulky nature of these materials, seasonal nature of supply and demand, 

etc.  

Investment Portfolio of ATP.  The total estimated capital investment required to introduce the 

designed interventions in each commodity would be US$1.039 billion. The major share of total 

investment (59%) would go to develop value chain and processing infrastructure. This is followed 

by investment on planting material to renovate fruit gardens. Strengthening of research and 

capacity building each would require about 8.8% and 8.4% of the total investment, respectively. 

The provincial share in the total investment will be respectively 54%, 21%, 12%, 12% and 1.2% 

for Punjab, Sindh, Balochistan, Khyber Pakhtoonkhwa, and Gilgit-Baltistan. The public sector 

share in the total investment would be about 40%. 

About 30% of the government investment will go to subsidize the value chain and processing 

infrastructure. This is followed by the investment on strengthening of research and capacity 

building of stakeholders each claiming more than one fifth of the total investment. Providing 

interest free loans for one year to build the infrastructure will claim 15% of the investment. The 

government investment on developing links with international markets is small but very critical to 

promote exports of agriculture related commodities.  

We believe that above incentives can induce 60% of the remaining investment in the private sector 

mainly on building value chain and processing infrastructure and on planting materials for 

renovation of gardens. 

To achieve the target of promoting small scale processing in rural areas will require an investment 

of about US$595 million, and 29% of this will go on establishing processing units and another 

10% for small scale juice units to produce puree/pulp, etc. Another important investment is on 

pack-houses/collection-centers to improve the quality of the produce to international standards 

requiring 14% of the total investments. 

In addition to capital investment, huge operational capital would be required to run the 

infrastructure created by the ATP. When the ATP is fully implanted during the last year of the 

project, it will require US$5.7 billion to run the improved activities in the value chain. Forty-five 

percent of these costs will incur in Punjab, 27% in Sindh, and 12%, 15% respectively in 

Balochistan and KP, and remaining about 1% in GB. This implies almost doubling the current 

liquidity level available to the agriculture sector. 
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More than capital investment and operational costs, the ATP requires huge human resources with 

a wide array of capacities and technical skills. These include social mobilizers, managers, 

accountants, trainers who can provide training on variety of value chin aspects, researchers who 

can identify stakeholders’ issues and group themselves to provide solutions, and skilled, semi-

skilled, and unskilled laborers who can operate various farm, off-farm, and value chain operations. 

Producing such stock of human resources is a daunting task, therefore needs the support of 

donors and development partners in engaging the foreign and local consultants in the public and 

private sector. 

Socioeconomic Viability. When the ATP is fully implanted, it will generate US$9.9 billion of gross 

revenue annually to various stakeholders mostly in rural areas. To generate this revenue 

US$1.039 billion of total capital investment over a period of five years and US$5.7 billion of 

liquidity in the hands of value chain operators during the last year of the project would be required. 

After accounting for all the capital and operational costs, the net cash flow from the Plan would 

be US$3.2 billion during the last year of the project period. These cash flows will completely 

vibrate the rural economy and create millions of job in rural area.  

After discounting the net cash flow over the project period at 8.5%, the ATP activities will generate 

a Net Present (NPV) value of US$1.8 billion. This has an Internal rate of Return (IRR) at 62%, a 

reasonably high rate compared to any government investment can generate in the short-term of 

five years. The Punjab, Sindh, Balochistan, KP and GB provinces have respectively IRR at 77%, 

53%, 43%, 51%, 79%, respectively. 

The ATP is expected to vibrate the rural economy by enhancing agriculture productivity, improving 

output quality, and generating foreign exchange earnings. These will generate big dividend to the 

stakeholders in the agriculture value chain in terms of doubling their incomes, boosting their skills, 

and generate employment mostly in rural areas. The skill developed through the ATP will be an 

asset to sustain and further strengthen the agriculture growth in the future. More importantly, 

adopting cluster approach in development implies shifting the support for agriculture from general 

subsidies to needs-based support of specific group(s) in production or value chain of a cluster 

after understanding the ground-level realities. 

However, to harvest these dividends, the agriculture research system has to be reformed to 

address the issues along the value chain, farmers have to be organized into groups, and 

capacities of the stakeholders to produce and manage the quality products have to be built. The 

regulatory framework for the supply of quality inputs, quality outputs, and to promote contract 

farming will also be critical for the success of the ATP. 
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The Consolidated Report of 

CDBAT Project 

 
1. INTRODUCTION 

The Vision 2025 sees a great potential for transforming the agriculture sector through developing 

and strengthening the agriculture clusters. It emphasizes on the need to create new businesses 

and enhance the competitiveness throughout value chains of agriculture commodities by 

improving efficiency of the existing clusters. The approach suits well in Pakistani situation where 

large numbers of small farmers and agriculture business firms operate in close proximity to each 

other. Developing agro-industrial cluster shall contribute towards improving the overall 

effectiveness of the development processes by strengthening the supply chain, market 

intelligence, incubator services, inflow of foreign direct investment, market access and exports, 

and improving the overall technical standards. It will provide an ‘Industrial Push’ to the agriculture 

sector thus helps to overcome its technology, investment and human resource constraints.  

Adopting cluster approach in development implies understanding more ground-level realities at 

the cluster level, which will enable the policy makers to narrowly focus on the needs of the specific 

group(s) in production or value chain of a cluster, not just on general subsidies. This involves 

encompassing the whole spectrum of the cluster in the development process including production, 

marketing, input supplies, value addition, financing, trade, research, capacity building, and so and 

so forth. The analytical approach of cluster is a natural evolution in agriculture research from the 

analysis of an individual technologies, to farming system, cropping system, value chain analysis, 

and finally to the integrated analysis at the cluster level (Figure 1). 

    

     

  

 

 

Figure 1: Evolution of Cluster Development Approach 
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The Planning Commission of Pakistan made its first attempt to integrate clusters into its 

development strategy in 2017 when it announced a project to evaluate the feasibility for ‘Cluster 

Development Based Agriculture Transformation (CDBAT)-Vision 2025’ for 33 agriculture 

commodities. Unlike earlier macro work on clusters, the analysis in this report is more at micro 

level of each commodity clusters. Moreover, most of the earlier work on cluster is ex-post which 

analyze how various clusters have evolved overtime into an effective force of development and 

then derive general measures for development (Galvez-Nogales (2010). However, our approach 

in this report is ex-ante that analyzes how the existing weak and ineffective clusters can be 

reformed into a more competitive, dynamic, and sustained force of development which can 

continuously generate additional income, employment, and foreign exchange to its various 

stakeholders thus transform the whole rural economy into a vibrant entity.  

The purpose of this consolidated report is to explain the processes involved and synthesize and 

outcomes of the CDBAT feasibility project. The brief background, objective, and design of the 

CDBAT feasibility project is explained in Section 2. Section 3 discusses the conceptual framework 

and Section 4 describes the methodology in implementing the project and conducting the 

feasibility analysis for the assigned commodities. Section 5 presents and discusses the results. 
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2. BACKGROUND & OBJECTIVES 

2.1. Historical Development of CDBAT 

The Planning Commission of Pakistan (PCP) in 2017 took a first step to adopt the cluster 

development approach in its attempt to transform the agriculture, mining, and industry sectors. 

For agriculture, it announced a five-stage plan for ‘Cluster Development Based Agriculture 

Transformation (CDBAT)-Vision 2025’ plan as follows: 

1. Conduct initial commodity mapping and prioritization; 

2. Conduct a detailed feasibility study on agriculture clusters (identification of clusters, 

cluster characterization and its gaps and strengths, propose interventions to harness 

the gap, estimate feasibility of the suggested interventions, and make 

recommendations to promote investments), and prepare the cluster-development 

based transformation plan for the agriculture sector.  

3. Development of project & program for implementation of the transformation plan. 

4. Implementation through federal, provincial, private and development partners. 

5. Monitoring and evaluation through Planning Commission of Pakistan (PCP). 

In the first stage a letter was written to all the Chief Ministers of five provinces and the Prime 

Ministers of the two Federating Units to get their concurrence on the project. An Advisory 

Committee (AC) consisting of experts and a Steering Committee (SC) consisting of provincial 

agriculture and livestock secretaries, heads of various research and development organizations, 

etc. were constituted to bring on board all provinces and federating units on board.  

The PCP decided to conduct initial mapping and prioritization of agricultural commodities within 

the Agriculture Section of the Commission. After the analysis, the SC was briefed on the potentials 

of various agriculture and horticulture commodities in its first meeting held in April 2017. The SC 

approved adopting the cluster-development based agriculture transformation plan and, 

considering the regional importance, the Committee selected 33 agricultural commodities for 

further cluster based analysis of these. The Committee advised the PCP to select a consultant 

based on its experience in cluster analysis. 

In the second stage, following the advice of the SC, a plan was made to conduct the detailed 

feasibility cluster study for the 33 selected commodities through a consultant firm. Detailed TORs 

was structured for the firm and various options were evaluated for this purpose. Initially, three 

international development agencies were invited to submit their letter of interest for conducting 

the study, which include Food and Agriculture Organization (FAO), United Nation Industrial 

Development Organization (UNIDO), and International Food Policy Research Institute (IFPRI). 

But except UNIDO the other two did not show the interest. Then the private research and 

development firms were invited through an advertisement in a newspaper to submit their technical 

and financial proposal. First time no firm qualified the Planning Commission criteria and it was 

decided to re-advertise. Out of ten firms who submitted their proposal in response to the second 
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advertisement, Center for Agriculture Biosciences (CAB) International was selected based on the 

qualifying marks in the technical proposal and lowest cost. The CAB (International) hired Dr. 

Mubarik Ali as the Team of Party who in turn hired 18 Commodity Specialists (CSs) to conduct 

the study. A small Administrative Unit (AU) was also established in CABI to monitor the progress 

in the study. The Planning Commission is in this stage now, and this report summarizes the 

outcome of the consultancy awarded to CAB International. 

In the third stage, based on the outcome of the Second Stage, proposals from the private sector, 

autonneomous bodies in the federal and provincial governments, NGOs related to agriculture 

development, and international organizations will be solicited to submit PC-Is to implement the 

Cluster-Based Development Plan prepared in the Second Stage for each of the selected 

commodities and for the whole agriculture sector. The donor agencies will also be solicited to 

share the financial resources with the Federal and Provincial Governments to implement the 

project. Based on the feasibility analyses and proposed transformation plan, the PC-Is for will 

clearly specify the cluster improvement/development mechanism to be adopted, and the type of 

public sector support and incentives along with selection mechanisms to provide such support. 

The proposals with highest technical team and lowest cost will be selected for each commodity. 

It is expected that at least five PC1s on high-priority agriculture commodities may be approved 

every year to implement the Cluster Development Plan.  

In the fourth stage. The Project Management units (PMUs) for cluster development will be 

established in the Ministry of Food Security & Research (MFS&R) as well as in provinces, and 

PCP will appoint a Cluster Development Facilitator (CDF) in the its Agriculture Section. The 

Federal and Provincial PMUS will prepare PC1s and implement the Plan in collaboration with 

CSF. The CDF in PCP will guide the preparation of PC1s, its approval from PCP, harness 

additional resources from donors, prepare favorable policy environment, smooth releases of 

funds, and monitor overall progress of the project, while day to day operational issues in the 

implementation stage and bringing these to the attention of the Minister of Planning and 

Development Reforms (PD&R) and MFS&R and relevant provincial authorities for their resolution 

will be the job of the PMUs. To give sustainability to the program, an Agriculture Cluster 

Development Fund (ACDF) will be established both at the federal and provincial levels. 

In the Fifth stage: While implementation of the Plan, the PMUs will also suggest mid-course 

correction. The CDF in PCP will also promote the policies favorable for the development of agro-

based clusters in the country. 

2.2. Objective of the CDBAT feasibility study 

The objective of the CDBAT feasibility study is to suggest measures at the commodity cluster 

level so that as a whole the agriculture sector can be transformed from a supply-driven to the 

demand-oriented to be able to competitive in international markets, and in the process, can make 

value addition, boost export especially of processed products, reduce imports, and create 

employment and income opportunities in rural areas.  
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The specific objectives of the feasibility study are: 

1. Evaluate the national and international trends in the assigned commodities to identify the 

changing comparative and competitive position of the commodity in national and 

international markets. 

2. Based on the regional data, identify the major clusters in each of the assigned 

commodities. 

3. Characterize and conduct SWOT analysis of each commodity cluster. 

4. Conduct literature review related to the functioning of the value chain of each commodity 

as well as international literature related to agro-industrial cluster. 

5. Based on the stakeholders’ consultation and literature review, Identify technological, 

institutional, infrastructure and policy gaps in each cluster of the assigned commodities. 

6. Assess the potential for increased productivity, production and value addition, 

trade/export, and processing in the assigned commodities. 

7. Suggest technological, institutional, infrastructure and policy interventions to achieve the 

cluster potential. 

8. Conduct economic and social feasibility of the suggested interventions at the cluster level 

particularly one key processing intervention for the commodity. 

2.3. Design elements of the feasibility study 

The CDBAT has adopted the business approach for the purpose of enhancing competitiveness 

in the agriculture sector with the focus on promoting exports targeting high-end regional and world 

markets. Key design elements for this purpose include the following. 

Enhance clusters based interaction of stakeholders: The cluster design has specifically 

identified a focal point to enhance impact of suggested interventions.  

Value chain approach: The ultimate design of the cluster has included the whole value chain of 

the commodity cluster as one integrated sector, thereby strengthening weaker nodes of the chain 

(say grading, packaging, processing and marketing) to improve its efficiency. The approach is 

different than the earlier approaches which mainly focus on one point of the value chain, say 

production, marketing, or processing without overlooking the links between each other. 

Knowledge-based, innovation-driven and productivity-led: The cluster design in this study is 

knowledge-based, innovation-driven and productivity-led rather than based on low taxes, low 

wages, untargeted subsidies, etc. Subsidies are suggested only to promote technologies and 

infrastructure. The analysis has particularly identified key issues to be addressed through 

research at each point of the cluster. Special discussions are made to improve extension 

mechanism and enhance knowledge of stakeholders along the value chain. 

Demand driven: The clusters analysis in this study has estimated the potential demands of each 

commodity in the national and international markets and make adjustments in the cluster supplies 

to meet these demands efficiently, thus gearing production, processing, and value addition 

activities towards this goal. 
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Public and private partnership: The design has utilized and enforced the comparative 

advantages of the public sector (e.g., enabling environment such as incentives, coordination, 

strategy, market intelligence, providing rules of the game such as contract enforcement, training 

for emerging skills required, etc.) and the private sector (e.g., investment on value chain 

efficiency, risk sharing, etc.) which will together aid to increase competitiveness and inclusive 

growth in the agriculture sector. 

Institutional cooperation and collaboration: Convergence is sought with: (i) ongoing and 

proposed agribusiness initiatives; (ii) the financial sector; (iii) universities and other research 

institutions; (iv) technology demonstration and uptake; (iv) national and provincial rural support 

programs for social mobilization of farmers and other stakeholders. 

Climate-smart responses: The cluster design through this study will stimulate collaboration 

among stakeholders that jointly raise agricultural productivity, increase an efficient use of 

resources, promote climate change resilience, and reduce losses due to natural hazards and 

promote long term sustainability. 

Iterative learning, piloting, and skill development: The architectures of the cluster 

development plan believe that specific skills are required to strengthen the existing or create new 

clusters. These skills will be identified and approaches to impart those will be borrowed from 

existing models or new models, like Japanese Kaizen model, will be piloted from international 

experience with an eye on future scaling up. 

2.4. Conceptual Framework 

2.4.1. Definition of AIC in CDBAT 

In the CDBAT feasibility project, an Agro-Industrial Cluster (AIC) is defined as “a geographically 

contiguous group of commercial producers of an agriculture product, its associated interlinked 

firms for inputs and services, processing, packing and shipping for value addition, along with 

supporting organizations such as regulatory and certification agencies and R&D institutes”.6  

It is worth noting that, although many of the drivers of AICs are the same as for Industrial clusters 

(ICs), there are major differences that in turn have implications for AIC development and the role 

of public policy. These include stronger dependence of AICs on agro-ecological factors related to 

                                                             
6Although an AIC may center around an individual agricultural commodity or a group of related commodities 

that have similarities in terms of the production environment, the type of processing, and the requirements 

for R&D or other key services (Byerlee, D., M. Ali, and K. Otsuka. 2020. The Role of Agro-Industrial 

Clusters in Economic Transformation: An Overview of Global Experience in Emerging Economies, 

Unpublished paper, Center for Biosciences International (CABI), Rawalpindi.), in the CDBAT 

feasibility project, however, it is defined based on the production concentration of an individual agriculture 

commodity or the types of products of a commodity (e.g. Pakka or saila basmati rice cluster and katcha 

basmati rice cluster, FCV tobacco cluster, etc,). 
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soils and climate, more localized demand for differentiated agriculture products in terms of taste, 

aroma, shape, color, and safety, and more localized demand for these traits, bulkiness of 

agriculture products which limit its transportation and use as a raw material in far-flung industries, 

small size, dispersed and unorganized nature of primary producers which increases the costs of 

networking and training, unique issues in AICs such as food safety, systemic risks, and the role 

of land rights and tenure, and the political sensitivity of food (Ali, Barley, and Otsuka, 2019). 

To physical define a cluster in CDBAT project, the district-level data on area under cultivation of 

the commodity for 2-5 major contiguous producing districts are grouped into one cluster. The focal 

point of the cluster is defined as the district(s) which is one of the major producing districts in the 

cluster and is critically located with respect to the development of the cluster (i.e., having better 

infrastructure such as road, market, etc.). In some cases, like in Basmati rice, clusters are defined 

based on the product type within a commodity, i.e., polished and parboiled rice are considered 

two separate cluster because each product has different value chain starting from production, 

processing, and marketing. In other commodities, where whole value chain is not separated by 

product type, we did analyze the type of product(s) delivered by the cluster.  

After identifying each cluster, it is characterized with respect to various parameters discussed in 

a later section. In the early stage of development many products undergo little value addition 

downstream and provide little potential to create dynamic clusters. Indeed, much farm production 

in Pakistan is disposed of as raw without much value addition or processing. Overtime, the 

potential for dynamic AICs increases with higher level of processing and associated value addition 

in response to consumer demand. For example, almost everywhere, the percentage of processed 

milk increases at the expense of raw milk with the level of development. In the CDBAT feasibility 

project, all processing, value addition, and support services such as financial, research, 

extension, social networking, and development efforts around single agriculture commodity-

based cluster are identified and prescribed while characterizing the AIC of an agricultural 

commodity. 

Based on the characterization of cluster, the Strength, Weakness, Opportunities, and Threat 

(SWOT) analysis was conducted, and then gaps and potentials were identified for each cluster in 

terms of available technologies, machines, and management practices along the value chain and 

potential demands of the existing and new high value products. Based on this analysis we were 

able to fix the targets in consultation with stakeholders which can be achieved during a five-year 

period through development project. Based on the potential demands and existing status of 

manufacturing of various agricultural products, additional or new processing and value addition 

activities and their targets to be achieved were also fixed in each cluster.  

Then direct interventions like provision of technologies, capital, inputs, capacity building of 

stakeholders, etc. and indirect interventions like improvement in institutions, organizing 

stakeholders into groups, linking them with markets, etc. were suggested to achieve these targets. 

This makes our whole package of Agriculture Transformation Plan (ATP). 

To concentrate the development efforts and produce better impacts, all development intervention 

for the upgradation of the cluster is focused on the focal point. Because of its advantageous 
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location, these interventions will not only have better impact in the focal point compared to other 

districts, but also have higher spill over impact in other cluster and non-cluster districts. 

Then based on the expected prices of the added production of existing and new and improved 

quality product(s), conversion factor from raw to processed item, and cost of capital and 

operations of ATP, feasibility of the whole package of ATP was estimated. In addition, the 

feasibility of the new or improved products are also separately estimated.  

2.4.2. Driving Force for Clusters 

The driving force for the development and progress of AICs are: 1) natural environments that suits 

the production of an agricultural commodities, 2) ‘marketshed’ of the commodity, such as milk 

cluster in the peri-urban areas of big cities, emergence of sugarcane production around sugar 

mills, 3) ‘agglomeration’ of rural economies, which attract investment on input supplies, service 

provisions, etc., 4) innovations in the value chain and service provision system of the cluster, and 

5) collective actions (Ali, Barley, and Otsuka, 2019). In the CDBAT feasibility study, these forces 

are identified for every cluster of all the assigned 33 agriculture commodities. 

One of the essential features of cluster development is farseeing prediction of emerging demands 

and ability of the cluster to quickly respond to these demands. The ability of a cluster to predict 

and adjust to the future demands keep it competitive thus enable it to expand its export-production 

ratio, reduce imports, earn higher prices in domestic and international markets. To first see how 

AICs of different commodities in Pakistan have responded to the emerging international markets, 

the production and export trends of various agriculture products and by-products are compared 

at the national and international levels. The farmgate and export prices and export-production 

ratio are compared to judge the compatibility of the commodity produced in Pakistan with respect 

to international market. Then to improve trade efficiency, various measures to link agriculture 

traders with international markets are suggested. In addition, various value addition and 

processing activities are suggested to improve the quality thus prices of the commodity sold in 

national and international markets. 

The key to the success in cluster development is to improve synergies between vertically and 

horizontally connected firms in the value chain (and sometimes across various VCs) for the 

purpose of stimulating growth and competitiveness by producing higher value products for 

emerging markets. In the CDBAT feasibility study, various measures are suggested to improve 

links between various stakeholders, connect stakeholders with markets, and to induce higher 

value addition and processing. The benefits of these measures in terms of higher yield, reduced 

post-harvest losses, improved quality, and higher export-production ratio are quantified. The 

feasibilities of these measures after accounting for all the operational costs at various segments 

of the cluster such as production, marketing, and processing, and fixed investments on various 

infrastructures and services are estimated. 
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3. SOURCE OF DATA 

Data used in this study were collected from the following sources: 

a) Macro-data. Relevant macro data were collected from various published and unpublished 

reports of government and non-governmental organizations and internet search by apricot 

value chain. The macro data used in this study are overtime area, production, yield, and 

wholesale values of the commodity at provincial, national, and international levels, 

overtime import and export quantity and value trends of the commodity in raw and 

processed terms, and major importing and exporting countries of the world. The list of 

published data sources normally includes FAOSTAT data on crop and livestock 

production, trade of crop and livestock, Food Balance Sheet, and population, Agriculture 

Statistics of Statistics data on regional and national area and production of crops, animal 

numbers, prices, imports and export, provincial Crop Reporting Sections, Publications of 

Directorate of the commodity in research institute mainly on production costs, internet on 

input, machinery and equipment costs, processed and unprocessed output prices, etc. 

The list of data sources used in each commodity is given in its annexure. 

b) Stakeholders Consultations. Primary information about production and processing 

costs and margins, gaps and potential in supply and demand of a commodity, possible 

interventions to improve productivity and processing and their potentials were collected 

through meetings and consultations, key informant interviews, surveys and focus group 

discussions using structured tools and open-ended questionnaires. The stakeholders 

consulted is given in each commodity report in annexure. Efforts were made to consult 

wide ranging stakeholders along the whole value chain. 

c) Literature Review. The literature and development projects (current and in the past) 

related to the functioning, gaps, and interventions in each assigned commodity value chain 

was reviewed and synthesized. The list of the literature reviewed is produced in an 

annexure in every commodity report.  

d) International Consultants. We also engage international consultants to review the 

concept of AICs, its driving forces, role in rural transformation, and government role in 

development. 

The following generic parameters and indicators were used in collecting the data: 

 Global context of the commodity sector from macro data 

 Production and export potential from macro data and researchers 

 Identification of various processes at production, harvesting, value addition, marketing, 

and processing levels from producers, marketing agents, traders, and producer groups 

 Production, harvesting, value addition, marketing, and processing margins from 

producers, marketing agents, traders, and producer groups 
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 Issues and constraints relating to production, value addition, processing, and trading from 

all stakeholders 

 Interventions, strategies, and policies based on the analysis of the quantitative and 

qualitative data, using global average values, and stakeholders’ discussions. 

The Commodity Specialists (CS) used these data to first identify major commodity producing 

regions in the country and, based on this information, proceeded to characterize these. The next 

steps included undertaking a SWOT analysis, describing strengths, weaknesses, opportunities, 

and threats in the selected cluster/s, as well as documenting value chain functions and quantifying 

the cluster potential. Based on these analyses, they then selected a focal point of each clusters 

for proposing interventions to bring improvements in each focal point of the selected cluster. The 

costs and benefits of each intervention are estimated to finally work out the Internal Rate of Return 

(IRR) of the whole package for the focal point of the cluster. A commodity Transformation Plan is 

also formulated, which identifies sustainable cluster upgrading strategies and policies to create 

the favorable environment for the development of the sector that can help create significant 

economic opportunities for producers, processors and all the other stakeholders participating at 

different points of the value chain. 
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4. METHODOLOGY OF CDBAT  

4.1. Steps involved in the feasibility study 

Following steps were involved in conducting the CDBAT feasibility study: 

 After selecting the Team Leader, competent CSs were selected for each commodity. A total 

of 17 CSs were hired while some had more than one commodity to handle. The CSs were 

selected keeping in view their experience in conducting value chain analysis of agriculture 

commodities preferably in the assigned commodity.  

 A conceptual workshop was held to explain the concept of the agro-based cluster analysis 

and train the CSs to conduct the analysis.  

 Macro data were collected related to raw and processed production, trade, and per capita 

availability of each commodity from 2001 till latest date (depending upon the availability) Major 

producing, exporting, and importing countries were identified to highlight the potential 

competitor and future potential markets for Pakistan at international level. 

 District-level data for each assigned commodity was collected for the latest year the data were 

available. This helped us to defined cluster of each commodity. 

 A list of key stakeholders to be consulted in each cluster was prepared along the value chain 

of every commodity which is produced in every commodity report.  

 A schedule for the consultation with various stakeholders and guiding questions were 

prepared for the consultation with various stakeholders. The CSs held group and individual 

stakeholder discussions.  

 The CSs made a literature review (including the review of the development projects on the 

commodity) on the assigned commodity to understand the constraints and functioning of 

various agricultural commodity clusters.  

 A model cluster characterization table and SWOT analysis format was prepared and 

distributed to every CSs to be followed in their respective commodity.  

 In every commodity, the CSs have analyzed at least 1-4 major existing clusters, and 

suggestions were made to improve these clusters. 

 In every commodity, efforts were made to identify one new product for processing.  

 An EXL feasibility model at the cluster level was prepared and distributed to every CSs to be 

followed in analyzing the feasibility of the recommended practices. 

 The CSs prepared an EXL feasibility model for each cluster of the assigned commodity 

following the model format and putting cluster-level information to be varied for every cluster. 

 A separate feasibility was prepared for the processed products, and/or for the new production 

technology. 

 Two internationally reputed economists were hired to guide the CABI team in developing the 

implementation plan, make a comprehensive international literature review related to cluster, 

its role in agriculture development, government policies to use cluster as development tools, 

and review few commodity reports when they get ready. 
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4.2. Macro Analysis in Global Perspective 

As the main objective of the project is to identify interventions to improve competitiveness of the 

assigned commodities in national and international markets, it is important to see how these 

commodities are performing relative to their performance at the global level as well as at regional 

level in Pakistan.  

The dynamism in each of the assigned commodity was estimated through log linear trends (since 

2001 until the latest year data is available) in its area, production and yields. The relative trends 

at provincial and national levels suggest regional shift in the production of the assigned 

commodity. The comparison of national trends with those at international levels in production and 

per ha yield of a commodity helped us to review the relative performance of each assigned 

commodity in Pakistan with that at globe level. 

Similarly, trends in export, import, trade deficit in raw and processed forms of the commodity, and 

relative values of per ha yield, farmgate prices, export-production ratio and export price of the 

particular commodity at the national and international levels were also compared which helped 

us to define the relative performance of Pakistani commodity in global perspective. Moreover, it 

helped us to see if Pakistan is able to benefit from the growing international market of the 

commodity in raw or processed form. 

We are able to compare per unit price of the commodity at the farmgate and export levels in 

Pakistan with that of average of these prices at the global level to see how the commodity is 

competitive at each of these levels. Major countries in production, exports, and imports are also 

identified to see Pakistan’s potential partners for development in the commodity, major 

competitors, and potential future markets. 

The growth in per ha yield at the cluster level, and assuming constant prices and acreage under 

the commodity overtime, we are able to estimate the predicted total production and its value over 

the project period. In case, cluster level growth rates are not available, we equated the provincial 

or even national growth in yield with that at the cluster level. 

4.3. Characterization and SWOT Analysis 

Each identified cluster is characterized in consultation with stakeholders. Following parameters 

are used in the characterization.  

i) physical environment (geographical location, geographical and environment situation 

such as weather, soil, irrigation, etc.),  

ii) products delivered by the cluster,  

iii) growers’ characteristics, product feature,  

iv) variety(ies) features,  

v) nursery, transplanting of seedlings, and sowing of the crop,  

vi) inputs/management practices,  
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vii) harvesting and threshing,  

viii) processing, drying, value addition, and transportation,  

ix) wholesaling and retailing,  

x) technological innovations and infrastructure development,  

xi) export and domestic marketing,  

xii) socioeconomic networking and gender involvement, etc.  

Value chain of each commodity is also explained. In most cases, the flow of the commodity from farm to 

house level in the country or export have been tracked. The relationship between producers, traders, 

processors, and other stakeholders like financier, and researchers, etc. are also discussed. Based on the 

characterization of the clusters and value chain mapping, Strength, Weaknesses, Opportunities, and 

Threats (SWOT) are identified at various segments of the value chain in various clusters.   

The characterization effort, encompassing the pillars of a cluster as specified in Ali, Byerlee, and 

Otsuka (2019) for agro-industrial clusters give us the Cluster Characterization Table (CCT) for 

each cluster of every assigned agricultural commodity. From the CCT, we are able to conduct 

SWOT (Strength, Weaknesses, Opportunities, and Threat) analyses for each commodity cluster 

with respect to the parameters like: i) Environment/ Climate Change, ii) Inputs Supplies, iii) Cluster 

Interactions, iv) Production Management Practices, v) Transportation, vi) Marketing, vii) Trade 

and Export, etc.  

4.4. Description of Value Chain 

The flow of each commodity in the value chain of each cluster was defined using literature review, 

stakeholders’ consultation and CSs own experience. The relationship between stakeholders in 

the value chain, such as provision of inputs especially credit by traders and market agents, 

packaging and transportation of the commodity, exporting arrangements, processing activities, 

etc. were defined. From this analysis, we are able in most cases to prepare a flow chart of each 

assigned agricultural commodity at the cluster level. 

4.5. Fixation of Targets 

Based on the analysis of national and international demand and supply situation, and identification 

of gaps and potential in terms of enhanced supply and demand within the country and abroad, 

and in consultation with the stakeholders, the targets are fixed for each focal point of the 

commodity cluster in the terms of the following five parameters: 

1. Improvement in per ha/animal yields,  

2. Increase in export-production ratio,  

3. Reduction in post-harvest losses,  

4. Enhancement in quality for the domestic and international markets, 

5. Replacement of certain operation with more efficient operation/processes, and 

6. Percentage of production that should be processed to various products.  
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4.6. Identifying Policy, Strategies, and 

Interventions 

Based on the CCT, SWOT, and value chain analyses, major drivers of progress in each 

commodity clusters are identified. This helps us to identify interventions to achieve the set targets 

in each commodity clusters at the production, processing, trade and value chain. Policy reforms 

and strategies to implement these interventions are also discussed in each commodity report and 

synthesized in this report. 

There is no one to one relationship between the targets to be achieved and proposed interventions 

as the impact of an intervention can go across various targets. For example, improved value chain 

infrastructure can enhance export-production ratio as well as enhance the quality of the produce 

to be marketed in the domestic and international markets. However, opinions of various 

production, processing, export, and marketing experts, literature review and data from internet 

are used in defining the level of interventions to achieve the set targets.  

4.7. Standard EXL Feasibility Model 

Feasibility of the proposed set of interventions is estimated following a structured approach. To 

achieve the set targets, set of interventions are designed to be applied in every focal point. All the 

benefits and the costs associated with the proposed interventions are clearly identified and 

included in a standard feasibility model developed in MS Excel. Most of the interventions include 

in the model are common to all the commodities. However relevant changes are made in the 

model to incorporate factors specific to different agricultural commodities. In that way, the 

feasibility model for each focal point of a cluster, while has a standard format, is unique in its 

setting. 

The cost and benefit analysis of all the proposed set of interventions is calculated for the focal 

points of every clusters separately. In addition, a collective analysis is also carried out which 

includes the cumulative cost and benefit analyses of all the clusters of each commodity. The 

analysis is based on incremental benefits and costs occurring as a result of implementation of the 

proposed interventions in all the selected clusters. A key product or technology (related to 

production, processing, or value chain) which can prominently improve the viability of the value 

chain is also suggested in all those commodities where such option is available, and separate 

economic feasibility is estimated for the technology and/or the product. 

4.7.1. Project’s Period and Dynamism in EXL 

Model 

The EXL model is dynamic in setting in the sense that total implementation of any intervention is 

gradual and linearly distributed across the project period. For example, if the target area under 

new variety is 20%, it is spread over four years with an increase of 5% every year. First year was 



 

35 KNOWLEDGE FOR LIFE 

 

considered as the time to conduct demonstration to convince the stakeholders to adopt the 

proposed intervention and make other necessary arrangements for its implementation. It is 

assumed that the adoption of innovation will start from the 2nd year and continue until the 5th year. 

All the investments on the interventions are assumed to start in the first year and continue till the 

4th year, except the investment on the operation of the newly established research system which 

will continued till the 5th year. However, occurrence of the benefits and operational costs in the 

EXL model depend upon the gestation period of the intervention. In case of annual crops, the 

additional operating costs and returns due to interventions have been assumed to start occurring 

during the 2nd year when adoption of the intervention starts and continue till the 5th year. In fruits 

and calf fattening, where the gestation periods are longer than one year, the number of years for 

projecting benefits is assumed more than five years, although project period remains five years 

in these cases too. 

4.7.2. Base-line Situation 

For all the clusters identified for each agricultural commodity, a baseline situation is estimated 

that shows the cluster’s current performance; in a scenario when none of the proposed 

interventions is implemented. Basic assumptions of the model are listed below: 

 The cultivated area of the focal point of the cluster (or the number of animals in case of dairy and 

livestock) on which the interventions are to be implemented (i.e., focal point) is assumed to remain 

constant during the project period.  

 Historic growth rate in yield is used to project the performance in a no-intervention scenario. With 

the yields projected by using historic growth rate and the constant cultivated area, the production 

of the commodity in the focal point is estimated. 

 Latest available farmgate price of the raw commodity is used to calculate the value of the 

production from the focal point of the cluster during the project period. 

 No inflation/deflation factor is used on the farmgate input and output prices.  

4.7.3. Benefits of the Intervention Package 

It was not possible to measure the benefit of each intervention separately because they are not 

exclusive in generating specific benefits. For example, improvement in both research 

infrastructure and capacity building of stakeholder is expected to improve per ha yield, reduce 

harvest and post-harvest losses, as well as quality of the produce. Thus the benefits of various 

interventions are measured as a package in terms of achieving the set targets. All the potential 

direct benefits through the introduction of package of interventions at the focal point of each 

cluster accruing to any stakeholder along the value chain are quantified. These benefits are 

evaluated in the following manner: 

1. Higher production or saving in production are evaluated at the existing farmgate prices (in 

US$) assuming no overtime inflation in these prices.  
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2. Improvement in quality of a produce (destined both for the domestic and international 

markets) is evaluated by the difference in prices with and without the intervention. Higher 

world average export price of a commodity compared to the average export price of that 

commodity that Pakistan achieve is assumed as reflecting the better quality of the former, 

while lower wholesale price of the domestically produce commodity compared to price of 

the imported product of the same commodity reflects the lower quality of the former. 

3. Higher export due to improvement in export-production ratio is evaluated at the existing 

average export price that Pakistani product fetch in the world market for the latest year 

when export price data is available (without assuming any inflation in these prices). 

4. The processed product due to certain intervention is evaluated at the wholesale prices of 

the processed product. 

5. When inefficient processes, like manual planting, harvesting, etc. is replaced with more 

an efficient process, it can improve the productivity which is measured as described in 

point (1) above. 

4.7.4. Cost of the Interventions 

Two types of costs of introducing the interventions to achieve the fixed targets are separately 

estimated. These are the i) variable costs which are recurring “operational costs” by the farmers, 

value chain agents, and processors every year once they adopt the interventions, and ii) fixed 

costs which are the “investments” made by the farmers, public or private investors once for all 

during the project period. 

Investment Costs. Generally, five types of investments are identified that would be required to 

achieve the set targets: i) strengthening of research, ii) building capacity through training and 

extension of stakeholders including those of farmers and value chain agents such as traders, 

processors, etc. iii) renovation of old gardens (only plant cost), iv) building production, value chain 

and processing infrastructure such as certified nurseries, pack-houses, cold storages, etc., v) 

linking producers and traders with markets especially international markets by establishing 

information blogs, e-commerce platform, and sponsoring international tours, etc. and iv) 

government loans and subsidies on infrastructure development. 

The year-wise investment costs for the focal point of the cluster in above categories have been 

estimated in each commodity report and summarized in the following sections. Following 

procedure is used in estimating the investment costs and its distribution across the project period.  

1. Strengthening of Research. Normally, investments on strengthening research is 

estimated in consultation with researchers as a lump sum number which is distributed 

across the five years’ project period with the ratio of 40%, 30%, 10%, 10%, and 10% ratio 

over 1st, 2nd, 3rd, 4th, and 5th year suggesting that the first two years’ costs are normally 

establishment cost and the last three years are additional operational cost of the newly 

established/improved research system. 

2. Capacity Building of Stakeholders.  The costs of a group of specialists providing training 

over certain specified area (which vary from crop to crop depending upon the 
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disbursement of the stakeholders) is estimated. This cost includes travelling and daily 

allowance of the trainers, setting up demonstration plots, and holding training sessions. 

The group cost was then estimated on per ha basis by dividing it with the specified area it 

is supposed to serve. The per ha cost was multiplied by the total area of the cluster to 

estimate total capacity building costs of the whole cluster, which was distributed as 40%, 

25%, 10%, 10%, and 5% ratio over 1st, 2nd, 3rd, 4th, and 5th year assuming that capacity 

building capacity activity will be more concentrated in the initial years. This cost will also 

include the costs of training of stakeholders other than the producers, such as traders, 

value chain agents, and processors. 

3. Establishment of New Certified Nurseries. The investment cost on the establishment 

of one new certified nurseries includes land cost, equipment, machinery and shed cost, 

purchase of the exotic mother plants, labor and other costs for multiplication, and 50% 

profit of the nurserymen. Number of ha that a nursery can serve is also assumed. From 

the total target area to be renovated, we are then able to estimate the total number of 

nurseries needed to renovate the target area in a cluster and also total cost of the all the 

certified nurseries that need to be established to renovate the target area. The total per 

nursery cost is also divided by the number of plants that the certified nursery can deliver 

in a year to estimate the per plant cost. In some commodities, such detailed costs for 

nursery establishment is not available thus the per plant cost is estimated in consultation 

with the nurserymen. 

4. Renovation of Gardens. The investment on the renovation of gardens will include only 

the costs of new plants that producers will pay to replace old plants and its installation 

costs such as labor to plant new plants. Based on the assumption of per ha plant density 

of the newly established gardens and per plant cost as estimated above, the fixed 

investment needed to renovate the targeted ha is estimated.  

5. Value Chain/Processing Infrastructure, we first fix the capacity of these infrastructure 

units in terms of outputs that the unit can process in the whole season. Units of varying 

capacity are available in the market, but we try to pick the smallest and technologically 

advanced units which rural community in single or in group can afford. Then total number 

of value addition/processing units to be installed are determined based on the additional 

targeted quantity to be processed every year. The investment cost for each unit include 

machinery/equipment, shed/building, storage (if needed), and pre-operating costs. Total 

investment to establish one unit is multiplied by the number of units required to process 

the additional targeted quantity gave us the total investment by year and by cluster. 

6. Networking. Networking of stakeholders especially establishing Farmers Entrepreneur 

(FEGs) would require some social mobilization and in some cases some incentives would 

be required to bring these stakeholders together such as providing them collection 

centers, etc. In some commodities, lump sum number of social mobilization is also 

estimated for each cluster in the beginning year of the project.  

7. Linking stakeholders with markets (building information blogs, e-commerce plat form, 

sponsoring international trip, etc.) was estimated as a lump sum number which include 

costs of establishing information blogs, e-commerce platforms, sponsoring international 

business trips, etc. The total costs is spread at 40%, 30%, 10%, 10%, and 10% ratio over 

1st, 2nd, 3rd, 4th, and 5th year period. 
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8. Public Loans. Free loans to be provided by the government on infrastructure investment 

for the first year of the installment was estimated at 11.5% per annum. 

The sources of these investments are also quantified as public and private. The estimated 

investments in each cluster of each commodity are also grouped into various value chain 

segments like: i) production, ii) value addition and processing, iii) linking stakeholders with 

markets, iv) capacity building, etc. The modalities of the implementation of the project investments 

are discussed in the coming sections. 

Operational Costs. The operational costs are linked with each intervention, while investment 

costs may or may not be linked with a particular intervention but contribute in achieving the overall 

targets of the project. For example, investment of research institute is expected to provide new 

varieties, suggest new management practices, and propose ways and means to improve product 

quality. That is why the operational costs on research institutes are considered as fixed 

investment cost because they do not fall directly under any intervention. 

Following operational costs are particularly considered: 

1. Additional cost due to the adoption of improved management practices and 

varieties. It is expected that new varieties and management practices will demand 

enhanced input use and various farm operation level thus will increase the operational 

cost. A detailed activity-wise per ha production costs table was estimated at the cluster-

level specifying the input and operation levels with and without intervention and associated 

additional cost (in percentage term) was estimated. The additional per ha production cost 

was multiplied with the area on which the intervention was applicable. 

2. Operational costs of Value Addition/Processing. This includes the costs of raw 

material, electricity, water, chemicals, packaging, transportation, depreciation, marketing, 

etc. which will be needed to run the unit for the whole season. These costs are either 

available from the internet and adjusted according to the size we have picked up in this 

study. The total operational costs of the unit divided by its seasonal capacity gave us the 

per unit operational cost, which was then multiplied by the targeted quantity of the output 

that will pass through the facility in the cluster to estimate the total operating costs for the 

whole season in the cluster. 

3. Operating costs of machines. In case practice such manual transplanting is replaced 

with new operation, like manual transplanting with mechanized transplanting, etc. the 

operational cost of the old vs new operation was estimated and only marginal incremental 

cost was included in the calculation. The benefits of the new operation, if any like increase 

in yield was included in the benefits of the intervention. 

4.8. Feasibility Analysis of Intervention 

It was assumed that the gross revenue, as estimated above for each intervention, is instant 

starting from the 2nd year and continuing till the 5th year when the last part of intervention is to be 
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implemented. In case of fruit orchard and fattening of calves, it is assumed to flow until the 

completion of gestation period of last year’s intervention. 

Net added revenue after deducting increased operational costs from additional gross revenues 

generated from each intervention is estimated for every year. The discount rate of 8.5% is used 

to bring the future flow of net return, and investments in the current values. The financial feasibility 

of the proposed intervention was calculated in terms of Net Present Value (NPV) and Internal 

Rate of Return (IRR). This is done separately for the focal points of all the selected clusters of all 

the agricultural commodities. Positive (NPV) is considered as the indicator of the financial viability 

of the proposed interventions. 

It is worth noting that the above economic analysis reflects the socioeconomic feasibilities as it 

covers not only the direct costs but also indirect costs of the interventions. In fact, the focus was 

not only just creating physical infrastructure for change but also on institutional and capacity 

aspects of agriculture transformation like research and extension, capacity building of 

stakeholders, networking of stakeholders and policy change. The costs associated with 

institutional reforms, networking, linking of stakeholders with national and international markets 

are considered the vehicle for implementing the interventions. 
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5. LITERATURE REVIEW 

In every commodity, related literature about the development issues in the commodity is 

extensively reviewed, Moreover, each commodity report summarizes the CS’s discussions with 

stakeholders, and development projects earlier implemented.  

A general review of international literature about the concepts of cluster, difference between 

industrial clusters and ag-industrial clusters, factor effecting its development and evolution, its 

role in development, and role of government in cluster development process are reviewed (See 

Byerlee, Ali, and Otsuka (2019)7 for the detail of this study). 

The importance of the clusters approach for donor agencies is increasing in developing countries. 

The United States Agency for International Development's (USAID) portfolio of cluster activities 

was around US$60 million for 26 nations in 2003. The Inter-American Development Bank’s (IDB) 

portfolio surpasses US$380 million in financing cluster development in Latin America and the 

Caribbean (Carlo and Claudia, 2011).8 The United Nations Industrial Development Organization 

has introduced a program for advancement of industrial clusters and networks of SMEs in 2001 

to play a key role in economic growth and equitable development in developing countries (UNIDO, 

2001).9 The International Trade Center (ITC) is creating and executing export led poverty 

reduction projects (EPRP) by concentrating on clusters development (ITC, 2017)10.  

The importance of clusters in development is highlighted by numerous efforts which attempted to 

organize the data related to clusters. A standout amongst the significant efforts is the Cluster 

Meta-Study, which is an inventory of 833 existed clusters belonging to 49 countries, including 24 

developing nations (Van der Linde, 2002)11. Besides listing industrial clusters, this study looks 

into important properties of clusters, the explanations for the presence or absence of 

competitiveness and examples of cluster development in agriculture. Similarly, Sölvell et al. 

(2003)12 have prepared the Cluster Initiative Greenbook, which assembles data related to 250 

cluster activities throughout the world. This book also provides the cluster initiative performance 

model (CIPM) to assess four components of cluster activities including its settings, goals, 

execution and procedure of advancement. The Global Competitiveness Report presents similar 

information on general cluster characteristic that exist in 75 nations. Some nations, for instance, 

                                                             
7Byerlee, D., M. Ali, and K. Otsuka (2020).(Ibid). 

8 Carlo, P. and Claudia, S. 2011. Cluster Development Programs in Latin America and the Caribbean: 
Lessons from the Experience of the Inter-American Development Bank. Discussion paper IDB-DP 188. 

9 UNIDO, 2001. Development of Clusters and Networks of SMEs. The programme of the United Nations 
Industrial Development Organization (UNIDO), Private Sector Development Branch. 

10 ITC, 2017. International Trade Centre Export Impact for Good Case for Support 2013-2016.  

11Van der Linde, C. 2002. The Cluster Mata-Study. Institute for Strategy and Competitiveness, Harvard 

Business School.  http://www.isc.hbs.edu/MetaStudy2002Bib.pdf    

12Sölvell, Ö., Lindqvist, G. and Ketels, C. 2003. The Cluster Initiative Greenbook. First Edition. Center for 

Strategy and Competitiveness, Stockholm. 

http://www.isc.hbs.edu/MetaStudy2002Bib.pdf
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the United States of America, the United Kingdom and Sweden have mapped activities of clusters 

over the whole domain.  

Several studies have investigated the factors affecting the successful development of agriculture 

clusters. Porter and Ketels (2003)13 have investigated competitiveness of existing clusters in the 

United Kingdom. The European Commission has conducted a comparative survey of 34 regional 

clusters in 17 European countries (European Commission, 2002).14 The report proposes 

upgradation of underdeveloped clusters by efficiency-enhancing cooperation between firms and 

strengthening links to the knowledge infrastructure. The most recent efforts of reviewing the 

environments and policies that lead to the development of successful agriculture cluster are made 

by FAO in Galves-Nogales and Webber (2017)15 and by the Gates Foundation in Anderson et al. 

(2015).16 Cluster studies demonstrate that small-scale firms including agricultural businesses are 

concentrating on lower-value specialties despite targeting higher-value markets (Dijk and 

Sverrisson, 2011;17 Ketels et al., 200618). These studies have also concluded that advancing 

clusters in developing nations is very difficult unless the close collaboration between different 

organizations in cluster development programs.  

Cluster initiatives may help to solve multifaceted problems of subsistence farming in developing 

countries. The Food and Agriculture Organization (FAO) has launched agro-industrial clusters 

(AIC) to raise on-farm productivity, and market-oriented and higher value-added production of 

selected agricultural commodities by engaging farmers, agribusinesses and institutions involved 

in agriculture in coffee, cut-flower, fish, fruits, grapes, livestock, root crop and wine in Asia, Africa 

and Latin America. The existing literature shows that AICs in developing countries are dominated 

by small farmers, who are poorly organized, and have weaker linkages among stakeholders. 

Therefore, need-based external support from national and international organizations is usually 

required (Galvez-Nogales, 2010).19  

                                                             
13Porter, M.E. and Ketels, C.H.M. 2003. UK Competitiveness: Moving to the Next Stage. Department of 

Trade and Industry (DTI) Economics Paper. 
14European Commission, 2002. Regional clusters in Europe. Observatory of European SMEs Report No. 

3, the Netherlands. 
Galvez-Nogales, E., M. Webber. 2017. Territorial tools for agro-industry development; A sourcebook. Rome: FAO.  
15Porter, M.E. and Ketels, C.H.M. 2003. UK Competitiveness: Moving to the Next Stage. Department of 

Trade and Industry (DTI) Economics Paper. 
15Galvez-Nogales, E., M. Webber. 2017. Territorial tools for agro-industry development; A sourcebook. 

Rome: FAO.  
16 Anderson, C. L., et al., 2015. Agribusiness development clusters, SEZs, and incubators: Lessons 

learned for smallholder focused agricultural development. Evans School of Public Affairs, University of 
Washington, Seattle. 
17Dijk, M.P.V. and Sverrisson, A. 2003. Enterprise clusters in developing countries: mechanisms of 

transition and stagnation. Entrepreneurship & Regional Development, 15, 183-206. 
18 Ketels, C., Lindqvist, G. and Sölvell, Ö. 2006. Cluster initiatives in developing countries and transition 

economies. Center for Strategy and Competitiveness, Stockholm. 
19 Galvez-Nogales, E. 2010. Agro-based clusters in developing countries: staying competitive in a 
globalized economy. Agricultural management, marketing and finance occasional paper No. 25. Food and 
agriculture organization of the United Nations Rome, Italy. 

https://www.hbs.edu/faculty/Pages/profile.aspx?facId=6532&click=byline
https://www.hbs.edu/faculty/Pages/profile.aspx?facId=6532&click=byline
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Byerlee, Ali and Otsuka (2019)20 has reviewed the driving forces behind the successful clusters 

like grapes cluster in Maharashtra, Rafhan Maize cluster in Central Punjab, citrus cluster in north 

central Punjab Pakistan, green bean cluster in Kenya, fresh salmon cluster in Chile, pulp wood 

cluster in Uruguay, and Multiple Horticultural Export Cluster in Peru. In these examples, role of 

government, benefits and challenges, and business models for successful cluster are identified.  

The specific roles of government to strengthen agriculture commodity cluster delineated in the 

paper are creating enabling environment, facilitation and coordination of collective action, 

providing incentives to first movers, accelerating innovation, creating PPPs for establishing 

cluster-specific infrastructure, development of human capital and skill, promotion of contract 

farming, and help linking stakeholders with markets through international trade fairs, export 

promotion visit, establishing e-commerce platforms, information blogs, etc. 

These reviews and discussions not only helped us to understand the issues in each commodity 

cluster, but also provided a strong background to suggest strategies and interventions for the 

cluster development in each commodity and for the adoption of cluster development approach at 

the macro level. As most agriculture commodity clusters identified in this study in Pakistan are 

suffering from low productivity growth, high-post-harvest losses, poor connectivity with national 

and international market thus failing to understand market trends especially demand for quality, 

there is an opportunity to improve the situation by strengthening the synergistic link among 

stakeholders in the existing clusters.  

                                                             
20 Byerlee, D., M. Ali, and K. Otsuka (2019). Ibid. 
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6. MACRO ANALYSIS 

6.1. Regional distribution of assigned 

commodities 

The list of the 33 assigned commodities for detailed analysis to the project is produced in Anneure-

1. According to the latest data available for these commodities (mostly for 2018 or 2017), they 

cover 4.23 million ha spread throughout the country. Two major crops, sugarcane and basmati 

rice covered 2.67 million ha and remaining 1.56 million ha are under fruits, vegetables, and spices.  

To estimate the concentration of each assigned commodity, percentage distribution of their total 

area in a province is estimated in each commodity report and summarized in Annexure-1. Based 

on the percentage area under each commodity, various commodities are found concentrated in 

different provinces Out of the 33 commodities, 19 are found to have reasonable concentration in 

Punjab, 11 in Sindh, 11 in KPK, 10 in Balochistan, and 3 in Gilgit-Balitistan (GB) (Table 1). 

Table 1: Concentration of a crop in various provinces of Pakistan 

Concentration of area under c crops(%) 

Commodity 
Total area (000 

ha) 
Punjab Sindh KPK Balochistan GB 

Almond 10.3       X   

Apple 154.4       X X 

Apricot 42       X X 

Banana 28.7   X       

Barley 68 X   X     

Basmati Rice 1,454.00 X         

Beef (animal number 

in 000) for 

slaughtering  

24,769.00 X X X 

    

Carrots and Turnip 28.6 X         

Cherries 2.5       X X 

Chilies 157.9   X       

Citrus 193.7 X         

Cucumber 3.4 X X       

Dates 97.1 X     X   

Egg Plant 8.4 X X   X   

Flowers - X   X     

Garlic 8.1 X   X     

Ginger 0.3   X       
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Grapes 16.3       X   

Mango 170.8 X X       

Milking animal (000 

number)  
36,743 X X X 

    

Onion 136 X X X     

Pattoki nursery - X         

Peas 22.4 X         

Plums 7.1     X X   

Potato 178 X         

R&M 206.1 X X       

Sugarcane 1,217.60 X X       

Tea 0.1     X     

Tobacco 47.7 X   X     

Tomato 60.5   X X X   

Total 4,323.10 X X X X X 

Walnut 3.1     X   X 

6.2. Regional dynamics in crop production 

During 2001-16, percentage growth in the production of the assigned commodities are estimated 

to see the regional dynamics in the growth of these and reported by commodity in Annexure-2. It 

can be seen that each commodity has varying growth dynamics in different provinces/region over 

the period (Table 2).  

Table 2:  Relative dynamics in the production of assigned commodities 

Commodity Punjab Sindh KPK Balochistan 
GB 

Almond NA NA - - - - -   

Apple NA NA - - - +++   

Apricot NA NA NA + + 

Banana - - - - - 0 +   

Barley - - - - ++ ++   

Basmati Rice 0 NA NA NA NA 

Carrots and Turnip 0 + + -   

Cherries NA NA NA + ++ 

Chilies NA + NA NA   

Citrus + + - - -   

Cucumber +++ + NA +++   

Dates - - - + ++ -   

Eggplant - - - - - - +++   

Garlic + - - 0 ++++   
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Ginger NA +++ NA NA   

Grapes NA NA ---- ++   

Mango +++ + + -   

Onion NA 0 0 +   

Peas ++++ + + ++   

Plums NA NA - - -   

Potato +++ + 0 - - -   

R&M 0 - - - - - - -   

Sugarcane ++ + +++ 0   

Tobacco 0 + + ++   

Tomato ++ ++++ - +++   

Walnut NA NA NA - + 

Almond NA NA - - - - -   

0 <0.5 0 <0.5 

- >0.5<2 + >0.5<2 

-- <2.0<4.0 ++ <2.0<4.0 

--- <4.0<6.0 +++ <4.0<6.0 

---- >6 ++++ >6 

NA Not applicable   

For example, Apples are strongly expanding overtime in Balochistan while it is disappearing from 

KPK. Barley has strong negative growth in Punjab, but experienced relatively moderate growth in 

KPK and Balochistan. Eggplants have strong negative growth in KPK and Sindh but have strong 

positive growth in Balochistan. Dates have strong negative growth (>4% per annum) in Punjab, 

while it has relatively moderate growth in KPK and slow growth in Sindh. Mango has relatively 

strong growth in Punjab compared to in Sindh. Peas are growing everywhere but more strongly 

in Punjab and cucumber in Punjab and Balochistan. Potato has strong positive growth in Punjab 

but equally negative growth in Balochistan. These differences in growths across regions produces 

lots of opportunities for the low growing regions to learn. 

6.3. Competitiveness in the global context 

Three measures are used to compare the competitiveness of a crop in international context. 

These are: 

1. Per ha yield and farmgate prices of a crop is one of the major indicators of comparative 

advantage of the commodity at national and international level. Relative per ha yield in 

combination with production costs determine the farmgate prices. Because of the good and 

diversified environmental condition, access to irrigation water, and alluvial soils, it is assumed that 

Pakistan should be able to get average per ha yield at least equal to the average yield in most if 

not all crops. 

Judging against this criterion, per ha yields of only six out of 29 commodities are higher than the 

word average yields in the respective commodities. These include potato, tobacco, mango, plums, 
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almond, and walnuts (Table 3). The higher yields in potato and tobacco can be explained because 

of the involvement of international companies in providing quality seed of higher yield and inputs 

to the farmers. In mango per ha yield is higher in Punjab because of the high-yielding Chaunsa 

variety and stronger links of traders with farmers, while in Sindh the yield is much lower than world 

average because of the lower yield potential of Sindhri variety. The per ha yield of plums is higher 

than the world average perhaps because the later number includes sloes which might have higher 

yield than plums. Higher yields of plums almond and walnuts than the world average needs further 

understanding. 

Among these six crops where per ha yield in Pakistan is still higher than the world average, four 

crops (i.e., mango, plums, almond, and walnut) have negative yield trends (Table 3) while at world 

level these crops have strong positive trends implying that except potato and tobacco, Pakistan 

will soon lose its competitive position in these crops 

Per ha yields in 18 commodities are lower than the world average by 20% or higher. To become 

competitive at world level in these commodities, consistent efforts would be required to replace 

genetic materials being currently used with improved high-yielding material and varieties and 

promote improve farm management practices to farmers. This would require to renovate the 

overall research and extension system in the country, more particularly in these commodities. 

Despite lower per ha yields than the world average in large number of agriculture commodities, 

the farmgate prices in Pakistan of all the assigned commodities are lower than the world average 

by 10% or higher except of apple, banana, barley, basmati rice, beef, garlic, ginger, rapeseed and 

mustard, and tea (Table 3). Pakistan is net importer in these commodities except banana and 

basmati rice. The closer or higher farmgate prices in these commodities especially basmati rice 

and banana to the world average implies that Pakistan has lost its comparative advantage at the 

farm level thus more efforts would be required at the value chain level to remain competitive in 

international market in these commodities. Alternatively, per ha yields have to be improved to 

enhance domestic supplies and surpluses and lower the farmgate prices. Certain commodities 

like tomato and grapes are imported despite their lower farmgate prices in the country because 

of the seasonal shortages or lower quality domestic products. 

Table 3: Per ha yield and farmgate prices by commodity in Pakistan vs world in 2016 

Commodit
y 

Per ha yield 
(tonne/per ha) 

Pakistan 
as % of 
world 

Farmgate prices Growth rate (%) per 
annum in yield 

World Pakistan World Pakistan World World Pakistan 

Almond 
1.2 1.9 163.8 6039.0 2624.0 43.5 0.9 -2.4 

Apple 
16.9 7.5 44.5 551.0 529.0 96.0 1.6 8.0 

Apricot 
8.2 7.2 88.2 829.0 693.0 83.6 1.1 0.1 

Banana 
20.0 4.0 20.0 338.0 328.0 97.0 0.9 -0.5 

Barley 
3.1 1.0 30.3 155.0 335.0 216.1 1.3 -0.1 
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Basmati 
Rice 

3.6 2.4 65.5 373.0 336.0 90.1 1.8 1.6 

Beef(Carca
ss weight 
per animal)  

212.0 157.0 74.0 3855.0 4084.6 105.0 0.34 0.30 

Carrots and 
Turnip 

36.6 17.5 48.0 582.7 229.3 39.4 2.9 -0.8 

Cherries 
5.3 2.4 45.3 2181.0 1500.0 68.8 1.7 1.0 

Chilies 
2.5 2.3 91.3 1072.0 725.0 67.6 1.5 1.9 

Citrus 
16.7 12.2 72.8 236.0 208.0 88.1 0.6 1.0 

Cucumber 
36.9 13.2 35.8 480.0 365.0 75.9 2.6 1.9 

Dates 
6.1 5.3 87.1 1202.0 748.0 62.3 0.4 -2.1 

Egg Plant 
28.2 10.0 35.0 413.0 132.0 32.0 1.5 -0.3 

Flower 
      0.0 0.0 

Garlic 
17.9 8.8 49.3 1395.0 1309.0 93.8 3.6 0.6 

Ginger 
8.2 0.4 5.5 1000 2127 228.7 5.9 1.0 

Grapes 
10.7 4.0 37.5 914.0 781.0 85.4 1.8 0.2 

Mango 
8.9 10.0 111.7 592.0 513.0 86.7 1.17 -0.3 

Milk (yield 
per animal) 

2.3 1.6 69.0 371.0 326.0 88.0 0.6 0.0 

Onion 
19.0 13.0 71.0 430.0 255.0 59.0 0.5 -0.5 

Peas 
7.7 6.3 82.3 1286.8 248.8 19.3 0.6 -3.6 

Plums 
4.5 7.4 165.9 708.0 630.0 89.1 0.4 -9.8 

Potato 
20.1 22.5 112.0 239.0 114.0 49.0 1.5 2.2 

R&M 
2.2 0.9 42.3 413.0 420.0 102.0 1.80 1.83 

Minor 
Spices 

      2.3 3.3 

Sugarcane 
70.1 57.9 82.5 47.0 39.0 83.9 0.5 1.4 

Tea 
10.0 4.0 40.0 0.2 0.3 212.5 0.3 0.0 

Tobacco 
1.8 2.4 128.5 2488.0 1642.0 31.9 0.8 1.6 

Tomato 
37.6 9.5 25.3 483.0 169.0 35.1 1.7 -0.5 

Walnut 
3.5 6.9 200.3 4525.0 1150.0 25.4 2.9 -1.1 
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2. Export-production ratio. This ratio indicates the abundant surplus availability of the crop 

after meeting domestic needs for export as well as the acceptability of the produce in international 

market. Except in import crops where overall physical and policy environments may not be 

suitable to grow the crops in the country to meet the domestic demand, it is assumed that in 

exportable cops Pakistan should obtain export-production ratio at least equal to the average of 

the international ratio. Failure to attain this indicates weak production system as well as lack of 

good commercial export policies, such as weak links with international market, poor 

understanding of the global markets, etc.  

Based on the above criterion, out of 29 crops where national and international data is available 

for comparison, seven are entirely importable thus data on export-production ratio is not available 

in these. These are eggplant, cucumber, ginger, garlic, rapeseed and mustard, and grapes, and 

tea. In the remaining 22 crops, only six have higher export-production ratio than the world 

average. These are apple, banana, Dates, mango, citrus, and potato (Table 4).  

3. Export Price. Relative export price of a commodity that a country earns indicates the 

presentation of the commodity according to the demands of the consumers in the export market. 

Lower export prices than the world average indicates the failure of the exporter to pass through 

the commodity in appropriate value chain processes to meet the quality demand of the consumers 

in the importing countries. As can be seen in Table 4, no commodity that Pakistan exports can 

earn export price equal or higher than its average export price in the world. This suggest that 

Pakistani exporters failed to meet the quality demand of the consumers in the importing countries 

mainly because of the poor value chain infrastructure in the country. 

Table 4:  Export-production ratio and export price by commodity in Pakistan vs world  

Sr. 
No. Commodity 

Export-production ratio (%) 
Pakistan 
as % of 
world 

Export price 
(US$/tonne) 

Pakistan as 
% of world 

World Pakistan World Pakistan 

1 Almond 15.0 1.0 6.7 6845 5811 84.9 

2 Apple 11.0 0.11 118.2 804 452 56.2 

3 Apricot 8.7 0.10 1 1502 1463 97.4 

4 Banana 18.0 37.0 205.6 520 449 86.3 

5 Barley 22.0 0.0 0 273 180 65.9 

6 Basmati Rice 25.0 15.0 60 1022 965 94.4 

7 Beef 9.0 0.2 2.1 5129 3587 69.9 

8 

Carrot & 

Turnip 
6.7 0.0 0.6 454.2 373.4 82.2 

9 Cherries 8.7 0.0 0.1 4335 2000 69.0 

10 Chilies 15.0 3.0 20 2355 1792 76.1 

11 Citrus 12.0 16.6 138.3 845 441 52.2 

12 Cucumber 15.0 0.0 NA 869 NA NA 
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13 Dates 20.0 33.0 220 1042 629 60.3 

14 Egg Plant 1.0 NA NA 989 0 NA 

15 
Garlic 6.7 

72.0 (re-

export) 
NA 1838 NA NA 

16 Ginger 23.5 NA NA 1268 NA NA 

17 Grapes 15.0 0.0 NA 905 NA NA 

18 Mango 3.0 5.0 166.7 1227 796 64.8 

19 Milk 1.1 0.0 0.9 647 547 85 

20 Onion 7.5 2.5 33.3 404 285 70.4 

21 Peas 1.1 0.1 8.5 972 526.3 54.1 

22 Plums 6.0 0.0 0 1119 1053 94.1 

23 Potato 3.0 1.0 333.3 319 197 61.7 

24 R&M 29.1 NA NA 426.2 NA NA 

25 Sugarcane 39.7 5.2 13 548 646 118 

26 Tea 65.8 NA NA 3782.5 NA NA 

27 Tobacco 37.0 2.0 5.4 4627 3538 76.5 

28 Tomato 4.7 0.9 20.1 585 166 28.4 

29 Walnut 5.7 0.8 14.1 8223 2571 31.3 

6.4. Trends in crop production and 

productivity 

In previous section, the situation is analyzed just at one point in time. In this section, the crop 

production and productivity are analyzed in a dynamic situation by estimating log-linear trends in 

area, production, and yield of all the assigned commodities in the CDBAT projects during the 

period 2001-2016 at Pakistan and global level. Three of the commodities which include Pattoki 

nursery, medicinal herbs, and flower does not have data at international level, while tea is not 

planted in Pakistan. Thus out of 33 commodities, growth trends in 29 commodities where data 

are available both at the national and international levels in the respective commodity area, 

production and per ha yields were analyzed, and the results are gathered in Annexure-3. 

Among the 29 crops, negative growth trends during 2001-17 are observed in per ha yield of 11 

crops, five in area and seven in production. While remaining 22 crops in Pakistan have 

experienced positive growth in production and 18 of them have positive growth in per ha yield, 

but in comparison with the world average growth rates in crop production, 19 crops in Pakistan 

have experienced lower growth rates compared to the world average during the period. It implies 

that about two third of the commodities analyzed are losing their comparative position in the world 

average (Table 5). 
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Table 5: Comparative position of growths in area, production, and yield of assigned 

agriculture commodities during 2001-16 

Item 

Pakistan (No. of commodities) 
International (No. of 

commodities) 

Area Production Yield Area Production Yield 

Negative growth 5 7 11 3 0 0 

Positive growth 24 22 18 26 29 29 

Pakistan lower 
growth than world 
average 15 19 21 - - - 

Pakistan higher 
growth than world 
average 14 10 8 - - - 

The situation is even worse when average growths in per ha yields in different commodity in 

Pakistan are compared with that of world average in the respective commodity. Twenty-one out 

of 29 commodities have lower growth in per ha yield in Pakistan compared to the world average 

growth in the yield of these commodities during the period (Table 1). As per ha yield is one of the 

major parameters in determining the comparative advantage of a commodity, Pakistan is losing 

its comparative advantage in large number of agriculture commodities.  

Negative growths in per ha yields are observed in eleven crops. It is worth noting that four of the 

crops experienced negative yield growth are those which still have higher per ha yield than the 

world average, i.e., mango, plums, almond, and walnut. If these negative growths are not halted 

and yields continued increasing at the world level, soon these crops will also lose their edge in 

per ha yield over the world average levels.  

In the eight crops where growth rates in per ha yields are higher than the world average, except 

in potato, tobacco, and mango, the current yield differences between international and national 

levels are too high for Pakistan to reach to the international yield level.  

6.5. Trends in export growth 

At the global level, the export in the assigned commodities has increased to US$320.7 billion in 

2017 at an annual growth rate of 7.2% per annum. In Pakistan, although exports of these 

commodities increased from a low base of US$281 million (not shown in t\Table 6) to US$1375 

million at a rate of 10.4% per annum, but imports increased at a fast rate to US$1766 million with 

an annual growth rate of 7.9% per annum during the period. The trade deficit in these commodities 

increased from to US$391 million in 2017 at a rate of 3.1% per annum. The commodities mainly 

contributed in trade surplus (shown with negative sign in table 6) are beef, sugar, Dates, mangoes, 

chilies, potatoes, tobacco and cigarettes, and citrus, while main contributors in trade deficit are 

tea, oilseed and cake, peas, milk, garlic, and ginger (Table 6). 
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Table 6: Expansion in trade in domestic and international markets of the assigned 

agriculture commodities during 2001 and 2017. 

Commodity  

Pakistan (000 US$) World 

000 US$ in 2017 
Growth rate (%) during 

2001-17 Export 
(Mil. 
US$) 

Growth 
rate (%) Import Export 

Trade 
deficit Import Export 

Trade 
deficit 

Almonds 

shelled, 

unshelled 

38237 770 37467 28.6 30.3 2.7 6433.5 14% 

Apple fresh, 

and juices 
54311 2476 51835 30.3 23.5 33 8882.4 4% 

Apricots 10168 302 9866 16.4 0.45 12.5 827.3 7% 

Bananas 0 16873 -16873 0 35.5 35.5 11490.1 6% 

Barley 1534 3 1531 28.5 -20.6 27.2 6962.1 7% 

Basmati rice 0 410100 -410100 0 4.5 4.5 6962.1 13% 

Beef 2606 21360 -18754 42.5 67.4 -5.20 41305.5 8% 

Carrots and 

turnips 
110 107 3 23.2 13.0 20 1253 7% 

Cherries 0 1 -1 0 0 0 2189.3 12% 

Chilies and 

peppers, dry 
880 8652 -7772 13.7 8.7 -3.7 1820.4 11% 

Citrus, 

Oranges and 

juice 

2330 18155 -15825 18.7 17.4 -25.4 11654.6 6% 

Cucumber 5957 0 5957 0 0 0 2465.6 7% 

Dates 8952 107488 -98536 -0.9 10.5 12.3 1477 12% 

Eggplant 0 0 0 0 0 0 528.2 7% 

Garlic 67994 2955 65039 13.8 2.3 14.4 3142.2 12% 

Ginger 70918 996 69922 23.1 53.6 23.0 855 90% 

Grapes and 

raisin 
69874 156 69718 18.4 -12.4 20.6 10825.5 16% 

Mangoes, 

mangosteens

, guavas 

9 46326 -46317 0 8.4 8.4 2785.7 13% 

Milk, Cheese, 

etc. 
149223 34840 114383 21.3 21.1 18.1 61290.7 6% 

Oilseed and 

cake 
475181 9123 466025 9.9 51.3 9.3 21643.6 12% 

Onions, dry 13441 11893 1548 18.0 10.2 -1.4 3036.9 8% 

Peas 155553 353 155200 19.1 26.8 18.9 2643.5 9% 

Plums and 

sloes 
173 118 55 0 0 0 1419.6 5% 

Potatoes 

fresh and 

frozen 

17179 84416 -67237 14.9 23.4 -3.1 11495.2 8% 

Spices 15895 73053 -57158 14.2 14.2 -32.3 2695.8 10% 
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Sugar 

Centrifugal 

and refined  

5334 344566 -339232 -14.0 29.0 -19.5 30916.6 7% 

Tea 549617 8232 541385 7.2 33.8 7.0 8039.8 7% 

Tobacco and 

cigarettes 
13386 32155 -18766 25.0 8.4 17.5 41204.7 4% 

Tomatoes, 

paste, and 

juice 

34911 2511 32400 45.5 41.3 48.5 13402 7% 

Walnuts, 

shelled and 

unshelled 

4002 23 3979 25.9 -4.9 5.0 3412.4 14% 

Total (Million 
US$) 

1766 1229 537 
9.8% 9.6% -10.5% 320678 7.2% 

Log-linear trends in export quantity and value are estimated for each assigned commodity at 

Pakistan and global levels and reported in Annexure-4 and the results are summarized in Table 

7. Negative or zero growths are observed in 11 out of twenty-nine commodities while at the global 

level none of the assigned commodity has negative growth neither in export quantities nor in its 

values during 2011-17. Out of the total 29 commodities, 16 have growth in export quantity and 

value lower than the world average growth rates. Serious attention is required to halt the negative 

or lower growth than the world average in carrots and turnips, chilies, peas, grapes, cucumber, 

barley, eggplant, ginger, garlic, beef, mango, and walnut.     

Table 7: Comparative position of growths in export quantities and values of assigned 

agriculture commodities during 2001-16 

Item 

Pakistan (No. of commodities) International (No. of commodities) 

Export quantity Export value Export quantity Export value 

Negative or zero 
growth 11 11 0 0 

Positive growth 18 18 29 29 

Pakistan lower growth 
than world average 15 16 - - 

Pakistan higher growth 
than world average 14 13 - - 
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7. CLUSTER IDENTIFICATION AND 
CHARACTERIZATION AND SWOT 
ANALYSIS 

7.1. Clusters and Focal Point Identification 

Using the district-level data of crop cultivation and animal numbers as well as the close proximity 

of the districts, 74 clusters are identified in the 33 commodities in this study (see Annexure-5 for 

the specification of clusters at provincial level). The 31 agriculture commodities cover 2.59 million 

ha out of the total area of 4.23 million ha under these commodities. In this way, the identified 

clusters for agriculture commodities covers 61% of the total area, while identified clusters for 

milking and beef animals covers 47% of the animal in the category of milk producing and beef 

fattening.  

Using again the district-level data and regional connectivity of various districts in a cluster, one or 

two districts are selected as the focal point of each cluster. The purpose of selecting focal points 

in each cluster is to create more concentrated impact of intervention and to generate more 

demonstrative effect which will have higher spill-over effect. The percentage area of a cluster 

contributed by its focal point varies from cluster to cluster, but overall focal points have covered 

47% of the total cluster area of all assigned commodities, and 7% of the total cluster animals. In 

this manner, the focal points have covered 28% of total area of the assigned commodities in the 

country and 3% of the livestock population in the country. These contributions can be helpful to 

extrapolate the impact of development interventions from the focal points to the country level. 

7.2. Cluster Characterization 

Although, there is lots of intra-cluster and intra-commodity variations, but followings general 

conclusions can be made: 

1. Most of the clusters are based on the natural environments that suits the production of the 

agricultural commodities and could not get out of its main reliance on natural 

environmental factors. 

2. Some clusters like for example, peri-urban milk, Pattoki nursery, and flowers are the 

results of ‘marketshed’ of the commodity because of the demand of their products in the 

peri-urban areas of big cities. 

3. Old and low-yielding fruit tree varieties are used in all fruits. These varieties produce bushy 

type tall fruit trees with very low fruit-leaf ratio. Plant densities per ha are found very low. 

4. Low plant density is practiced in all fruits. In some fruits like citrus and mango, however, 

farmers have started replacing these with high-density gardens. 
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5. Involvement of international companies in potato and tobacco produces quality and pre-

determined price-based contract farming in these crops. This has significantly improved 

the productivity as well as quality of the produce in these crops to international standards. 

6. Innovations are generally lacking in most clusters studied, except in the value chain of 

mango, citrus, potato, and tobacco. The innovations have kept these cluster to some 

extent dynamic. However, the citrus cluster has become stagnant again after 2012.  

7. Lack of collective actions of stakeholders to supply quality products and harness the 

economy of scale in output supply or input purchases.  

8. Overall processing and value addition are found to be low and weak. Despite the fact that 

traders offer credit to farmers in most vegetables and existence o pre-harvest contract in 

most fruits, there is no formal quality-price based contract farming except in tobacco and 

recent phenomenon in and milk and potato. In milk, the contracts between big processing 

companies and large farmers exclude small farmers in the process because of high 

monitoring costs.  

9. Low genetic potential animals are common in milk and beef clusters. 

10. Imbalance animal diet is causing slow per day growth of animals and low milk yields. 

11. Balanced animal diets are expensive and not readily available to farmers. 

12. Nurseries of fruit trees and vegetable crops are prepared unscientifically, which produce 

disease infected and unhealthy nursery plants. 

13. Quality inputs, like insemination material, veterinary services, and micronutrients are not 

available at the farmers’ doorstep.  

14. Milking practices are unhygienic deteriorating the quality of milk. 

15. Harvesting methods in fruits and vegetables remains defective causing high losses at 

harvest. 

16. Transportation means and packaging materials are rudimentary also causing high post-

harvest losses.  

17. No mechanism exists to tune production to international demand. For example, the trend 

in international market is towards centrifugal sugar, while Pakistan continues to export 

refined sugar. In tobacco, international exports are increasing shifting towards cigarettes, 

while Pakistan’s main export is raw tobacco. In many fruits and vegetables, the demand 

has shifted towards processed items, while Pakistan continues exporting raw agriculture 

commodities. 

18. Sugarcane production remained highly connected with the establishment of sugar mills.    

19. Ginger cluster has completely disappeared from the country mainly because of the lack of 

appropriate technology and limited suitable environments. 

20. Tea and ginger clusters cannot be revived unless a minimum number of acreage can be 

brought under its cultivation to meet the industries requirement.  

This mapping of clusters also helped the Commodity Specialists (CS) to identify constraints and 

potential in the value chain, identify interventions at each segment of the chain, and recommend 

strategies and policy measures to improve the competitiveness of each commodity cluster. 
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7.3. Constraints and Gaps 

Major constraint at various segments of the value chain of each cluster were identified in each 

cluster in each report. Here major constraints that came out from this exercise are summarized 

in the following sections. 

7.3.1. Lack of understanding of cluster level 
information 

This study clearly indicates inter-cluster variations in the variety used, products delivered, and 

markets to be addressed. Moreover, socioeconomic conditions vary across clusters. For example, 

fruit gardens in KP are planted on relatively small piece of land, while in Balochistan large 

organized gardens is planted. Farmers in KP and G-B are relatively easy to organize into groups, 

while in Balochistan large farmers are reluctant to operate in groups.  

The information on variation is either not available or not applied in designing research and policy 

strategies. Developing broad-based policies without considering the local condition is bound to 

fail as it is against the basic tenants of cluster approach for development. 

7.3.2. Institutional Constraints 

7.3.2.1. Weak Research and Extension System 

The extension network in all provinces except in Balochistan is entrenched down at the union 

council level in most parts of the country. In some cases, commodity specific research 

organizations have also been established like in citrus, mango, and potato in Punjab. However, 

the Research and Extension (R&E) Systems across the board in all the assigned commodities 

including in those where research organizations already exist have failed to address the 

production issues in fruits, vegetables and barley, and value chain issues in all the assigned crops. 

The existing research system has its main focus on production issues in major crops, like rice, 

wheat, cottonne and have largely ignored fruits and vegetable and the value chain issues in all 

crops. For example, SOPs for variety and climate specific input use, Integrated Pest Management 

(IPM) strategies to manage pests, proper pruning and harvesting methods and techniques, post-

harvest handing techniques, etc. are either lacking or could not be promoted at the farm-level. 

There is no scientific maturing index developed for the farmers to understand the right timing of 

harvesting.  

The system failed to develop cluster and variety-based management practices. One exhibition of 

this failure is that despite different environment situation and variety adopted, the management 

practices adopted in different clusters of a commodity are very similar. Farmers are largely 

unaware of modern commodity production and post-harvest management practices being used 

in advanced countries of the world producing or demanding the commodity. Protocols for the 

establishment of high-density gardens and certified nurseries in different clusters are largely 
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missing. In livestock, the research has failed to address the animal nutrition issues and livestock 

product value chain issues of milk and beef. 

The laxity of the value chain issues by researchers is common across all commodities and their 

clusters. The interaction is non-existence or at best is weak among stakeholders and researchers 

to resolve the issues of the value chin like developing appropriate packaging, storage protocols, 

efficient transportation means, and processing protocols.  

7.3.2.2. Disconnect with the markets 

Product prices of many agricultural commodities that varies in different markets are disseminated 

to farmers in Punjab on daily basis, while no such facility is available in other provinces. Even in 

Punjab, this information is available without mentioning of the quality within a given variety of the 

produce. Thus producers remain disconnected with the quality markets in the country. 

Producers and traders are also largely disconnected with international quality markets because 

lack of access to information especially on the changing quality requirements of the commodity, 

such as supply and demand and prices of quality products, emerging new products in the 

commodity, improved technology used at various segments of the value chain, and production 

costs in the major producing and demanding country markets of the product in the world. In many 

commodities, Pakistan continued supplying traditional raw material or product while the world is 

fast shifting towards processed or high value products. The examples of this include supply 

supplying refined sugar while the world trend is centrifugal sugar. Similarly, Pakistan continued 

focusing on the supply of fresh potato, while the trend in international market is shifting towards 

frozen potato. The research and advisory service system could not develop a mechanism to 

collect the information and disseminate it to appropriate stakeholders in timely manner. Moreover, 

traders invest little on searching the information by participating major events related to their 

commodity like food exhibition, food fairs, etc. 

7.3.2.3. Limited Excess to Formal Credit  

The availability of cheaper liquidity in the hands of farmers, value chain agents, traders and 

processors is important not only to install capital of the new intervention in the first place but also 

to operate these in the functional stage. As will see in a later section, lots of liquidity would be 

required to operate the suggested interventions by the producers, processors, and marketing 

agents. Thus many times, loans are available for installation of the capital, but not available for 

the operational purposes.  

Existing agricultural financing products (available through the formal banking sector) have multiple 

structural shortcomings like non-availability of the products for many value chain operations. Even 

if it is available, it requires collateral which farmers may not have or needs complicated paper 

work. Hence more than 90% of all growers and farm contractors depend on middleman. 

Notwithstanding its positive contribution, middleman credit is believed to be expensive and makes 

many interventions unviable. 
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7.3.2.4. Weak coordination among stakeholders 

There is little effective inter-department and intra-stakeholder coordination such as researchers, 

extension agents, farmers, traders, exporters and processors. Although wholesalers and 

harvesting contractors do provide loans to farmers in many commodities, and a few exporters are 

directly working with growers and farm contractors in mango, banana, Dates, etc., it appears that 

the relationship is largely restricted to the purchase and sale of the product and sometimes supply 

of loans, and there is near absence of long-term interactions for the improvement in the value 

chain of the product. Mechanism for quality insurance in groups is completely lacking and for 

individual producers and traders it is too costly to implement the quality protocols. Except few 

efforts here and there like in chili, no mechanism exists for the training of stakeholders to produce 

and handle the quality products according to the demands of the consumers for the product in 

national and international markets. 

7.3.2.5. Lack of supply of Modern Inputs 

Although fertilizer and pesticide supplies are mostly available, but prices of these inputs vary from 

year to year. Sometimes non-availability constrained farmers’ ability to ensure timely and 

adequate applications of these inputs. Lack of quality inputs, like micronutrients, quality 

insemination material, balanced feeds for animals, etc. causes plant and animal health problems. 

Moreover, quality seed in most crops and planting material in fruits and vegetables are either 

expensive or not available. More importantly, varieties suitable for processing is not available or 

expensive for small farmers. 

7.3.3. Production Level Constraints 

7.3.3.1. Lack of healthy and improved planting 

material 

Largely, farmers experience difficulties in getting access to high quality true to variety type 

planting material. Lack of reliable young pedigreed fruit trees from the certified nurseries leads to 

lower per ha yields, poor production efficiency of orchards and low quality of fruit. Certified 

nurseries that can provide true to variety type and healthy material is missing. Tissue culture-

based nurseries which can provide such materials in many fruits and vegetable have not 

established despite some efforts in banana by the government. As a result, nurseries are raised 

at the farm-level without practicing hygienic and scientific nursery raising practices. 

7.3.3.2. Expensive quality seed and poor nursery 

practices 

Most of the vegetable seed is imported from abroad, and sold without any label. The quality 

seed is expensive and despite paying high price, quality is not assured. Mostly home produced 

seed is used.  
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7.3.3.3. Lack of knowledge of proper management 

practices 

A. Horticulture. Knowledge about modern tree management practices such as pruning and 

canopy management are less than common among the farmers having fruit orchards. Even those 

who had opted for these practices are pursuing them crudely by using axes for pruning. There is 

a lack of use of technology in areas such as the development of high efficiency irrigation systems, 

pruning equipment, rotary tillers and the use of basic tools to harvest crops. Farmers lack 

understanding and knowledge of proper harvesting, high-density garden management, using 

proper fertilizer and pesticide in terms of type, quantity and timing. Moreover, little biological and 

agronomic options are made available to horticulture farmers to control fruit flies and other major 

pests. Banned pesticides continue to be commonly and excessively used.  

Nursery for fruits and vegetables are usually raised at the farm-level without following any 

protocols for nursery raising. These protocols are usually absent or not available to farmers. This 

normally produces unhealthy, disease infested, and not true to variety type nursery plants 

resulting lower yield of vegetables and fruits and the latter for the whole garden period. 

No grading is done with regards to sizing, and tolerances of the fruit and vegetable by class, size, 

and distance travelled. Normally “topping” practices are adopted where quality and bigger fruits 

are placed on the top layer of the package. No harvesting index is followed in harvesting fruits 

and vegetables. Bringing fruits from field to collection points causes lots of losses simply because 

of the inappropriate means of packaging and transportation. So the market is supplied with 

immature along with over matured fruits and vegetables. All these practices leads to marketing 

issues where it is sold at lower prices leading to low profitability to the value chain stakeholders.  

The system of divided responsibility for orchard management between growers and contractors 

contributes to the prevalence and persistence of disease in many fruit orchards which is 

compounded by harvest and post-harvest handling practices. In most fruits, once the contract is 

undertaken the owner is totally absent from any farm activity. However, in some cases like mango 

in Punjab, the owner is still active and monitoring the farm management done by the contractor 

even after verbal agreement (non-contractual). In some case, the duration of the contract is more 

than one year, while in others it is year to year. 

B. Crops. Similarly in crops, the knowledge of improved crop management practices and in 

capacity of farmers to adopt these practices are weak. These include the appropriate water 

management practices, appropriate seed production practices, balanced use of inputs, 

laser land leveling, harvesting practices, and proper grading, packing, storing, etc. of the 

produce. The sub-optimal practices not only reduce productivity but also increase post-

harvest losses, and deteriorate quality. Although many seed companies exist, especially to 

supply rice seed and few other vegetables, but no significant seed quality assurance 

mechanism exist, and in many vegetables no certified seed or seedling supply mechanism 

exist. 



 

59 KNOWLEDGE FOR LIFE 

 

C. Livestock. Generally, knowledge of the livestock farmers about modern animal husbandry 

practices is poor. The shed for animals are poorly maintained, recommended practice of watering 

to animals is not practiced, and balanced animal feeds are not provided mainly because of the 

lack of information about the optimal livestock animal husbandry practices. It has been abundantly 

shown that knowledge and training of farmers to adopt these practices can significantly improve 

the per animal yields of milk, enhance the growth rates of animal, and reduce animal mortalities. 

7.3.4. Post-Production Management and 

Marketing Constraints 

7.3.4.1. Poor Post-Harvest Handling 

Poor harvesting handling techniques which lead to sap burn/blemishes, soil borne contamination, 

physical damages and bruises in both fruits and vegetables. In beef and milk, this lower the quality 

of the produce because of infection of various external organs. Weaknesses in packaging (such 

as over-stuffed wooden boxes in fruits and vegetables and non-chilled containers in milk without 

any label) and transport of perishable produce without proper storage at appropriate temperature 

lead to high losses and in some cases to unattractive presentation of the produce in eventual 

urban wholesale or consumer markets. Most of packing is done in with over-stuffed wooden boxes 

with little labeling on it. Transportation is done on open trucks without palletizing which leads to 

serious quality issues. 

7.3.4.2. Lack of Compliance for International Quality 

In general farmers and value chain agents, as noted earlier, lack an understanding of international 

quality requirements such as Sanitary and Phyto Sanitary (SPS) and certifications needed to sell 

in high end markets. Infrastructure needed to produce such quality products and capacity of small 

producers and traders to implement the quality standards are lacking. A deficiency of this 

orientation is believed to be one of the root causes of the poor harvest and post-harvest handling 

of fruit. Due to severe structural shortcomings in the supply chains, Pakistan’s fruit and vegetable 

export industry is incapable of serving the sensitive high-end markets.  

7.3.4.3. Lack of Stakeholders Organization 

In Pakistan, production of fruits, vegetables, milk, and beef are distributed among a large number 

of small farmers. They produce small marketable surplus and it is costly for traders to gather these 

products scattered over a large geographical area. On the other hand, it is economically unviable 

for small farmers to take these outputs to far-distant markets and adopt quality protocols to meet 

the demand of high-end market. This not only exorbitantly increases the price of the commodity 

when it reaches to consumers but also leads to exploitation of farmers by traders. Lack of 

coordination among small farmers leave them without value chain and processing infrastructure.  
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7.3.4.4. Poor local marketing infrastructure 

The marketing of fruits and vegetables is inefficient, exploitative in nature, and development 

restrictive because: First, producers have to haul agricultural product to long distant to reach to 

these markets which are usually at district headquarters. Second, little infrastructure of cool value 

chain and value addition is available. Third, extra deductions from the farmers are rampant. 

Fourth, the auctions in these markets are on size and appearance basis and other quality 

standards such as disease infections and pesticide residue are non-existence. Fifth, traders do 

provide loans to farmers in many cases, but they do not provide any training for quality 

management of the produce or value chain infrastructure development at the farm level. Traders 

themselves are either unaware about the quality parameters required in high-end national and 

international markets and/or how to maintain the required levels of these parameters. Our 

interaction with traders suggests that undertaking such training would require to cover the whole 

value chain which would be too expensive for traders, and the profit from such training would be 

uncertain as it would not be inclusiveness is not assured for them. Sixth, local markets lack 

modern marketing procedures like quality-based auctioning, transparent and instant payment to 

producers, etc. These procedures leave little incentives for farmers and contractors to make 

investment to enhance product quality. Seventh, in milk and beef, the products are not collected 

at a place where competitive bidding can be made. 

7.3.4.5. Dependence on Few Markets 

Pakistan’s export of fruits and vegetables is over-dependent on a few and to the low-end markets 

- particularly those that have a large expatriate Pakistani population. There is limited and non-

innovative marketing and branding capabilities in Pakistan’s exports. No investment is made to 

explore new high-end markets. As a result, we have lost our export shares in many agricultural 

commodities like basmati rice, or could not benefit from the expanding export markets like in chili, 

tomato, etc. 

7.3.4.6. Lack of cool chain  

Farmers difficulty in handling and maintaining product quality is added because of the poor value 

chain infrastructure like lack of cool chain system at the farm or collection center level. This 

deteriorates the quality of perishable fruits, vegetables, and livestock products and leads to sales 

almost exclusively at low "glut" prices at harvest time. There is also lack of access of producers 

and value chain agents to necessary infrastructural amenities such as commercially available 

ripening chambers, chillers, pack houses, and treatment facilities. 

Similarly, transportation of fruits and vegetables is done in a traditional way by using tractors, 

open trucks & pick-ups, hardly anybody is using refrigerated transportation in any of the 

commodity analyzed in this study. There are multiple other opportunities for storage and transport 

improvement. Standardized, palletized and containerized transportation would increase the 

profitability of fruits and vegetable value chain. 
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Inadequate infrastructure for the handling of fruit, especially at the airports, is one of the biggest 

impediments to increase exports from Pakistan. There is shortage of airspace problem that 

restricts the growth of fruit exports in Pakistan. This has created more serious issues for exporters 

from Punjab compared to exporters from Sindh due to more airlines and their frequency at Karachi 

airport. 

7.3.4.7. Limited processing and value added 

 Most fruits and vegetables are sold in fresh form. Little value is added in the way of sorting, 

grading, packing or value addition in the cluster areas, although in big cities graded products are 

available at retail shops. Value added normally use discarded and low-quality fruits for processing, 

converting low priced to high value products. In some cases, modern value addition and 

processing infrastructure like milk processing plants, modern abattoirs, Hot Water Treatment 

(HWT) units in mango, modern Dates processing plants, top of the line basmati rice processing 

plant of Engro, tomato catchup plants, etc. have already been established in both public and 

private sector. Despite these developments, however, a very low percentage of fruits and 

vegetables are being processed. In some cases, like in dehydration units of mango, modern 

production methods are absent due to which these units have been unable to substantially market 

their products both in the domestic and international markets. Moreover, most of these units are 

large scale and have contributed little in rural transformation. 

7.3.4.8. Price control and imports 

Although uninterrupted markets of most fruits and vegetables prevails, but price controls in many 

agricultural commodities like milk, beef, potato, onion, tomato, etc. have significantly limited their 

growth. On the other hand, frequent interruptions in some vegetables like potato and tomato have 

created uncertainties among investors in the development of value chain in these commodities. 

In tomato large area under protected cultivated has disappeared because of the un-predictable 

imports from India The imports from India also significantly impacted farmers profitability in 

banana as well.  

7.4. Challenges 

The above constraints create number of challenges for various stakeholders in the assigned 

commodities value chain to compete them in the national and international markets. The key 

challenges are discussed in the following section. 

7.4.1. Low Yield 

As noted earlier, average per ha yield of large number of crops are lower than the world average 

yields of the respective crops. Despite some of the environmental factors, the major factors 

responsible for the low yield is farmers’ capacity to adopt modern management practices as 

discussed above. Old trees with low fruit-leave ratio, lack of appropriate pruning, use of flooding 
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irrigation, traditional harvesting procedure, and lack of knowledge and understanding on modern 

farming practices (GAP) are the main factors which have led to low yield. 

7.4.2. High post-harvest losses 

Due to improper harvesting practices the fruits and vegetables and high-value crops like basmati 

rice seriously lower the quantity and quality of the produce such as damaging the grain or fruit, 

handling injury, fruit latex on the skin giving shabby appearance. Lack of pre-cooling at farm lead 

to flesh rotting in many fruits and vegetables. Chain-wide analysis of data indicates that between 

20% to 30% of Pakistan’s fruits and vegetables crop is lost before it reaches consumers because 

of poor value chain infrastructure and management practices. At orchard level the growers and 

pre-harvest contractors reported pre and postharvest losses in the range of 5 to 20 per cent. It is 

clear that most of the quality problems within the chain occur at or around the harvest time and 

are related to harvesting at the incorrect maturity, under or over ripe fruit, poor grading, physical 

damage. Other major pre-harvest losses are due to severe wind storms and frostbite taking most 

of the blame. Poor handling during loading, unloading, packing and transportation to mandis 

cause injuries and damage to the mangoes. Commission agents and wholesalers do not bear the 

losses as they pass on the closed crates to the buyer. The product is further deteriorated by 10-

15% due to poor handling in the mandis and transportation from mandi to retailer point. These 

losses not only lower consumer value and the profitability of value chain actors, but also represent 

a substantial waste of resources used in the production and marketing processes. The market 

efficiency can be improved by the intervention at the post-harvest level by capacity building 

through training programs, establishing necessary infrastructure, information flow between the 

stakeholders and most importantly establishing grades and standards and their proper 

enforcement. 

7.4.3. Low Quality Products 

Proper value chain infrastructure and processes for quality compliance in the national and 

international markets are lacking. As discussed earlier, Pakistan does not export high-quality 

agricultural products because of their varying quality, food safety, non-compliance of standards, 

quality certifications, fruit fly infestation, pesticide residue and marketing issues. Farmers and 

other value chain stakeholders do not have enough resources and infrastructure are not built to 

produce and maintain the quality of agricultural products. This has significantly reduced the export 

potential of Pakistan’s agriculture commodities. 

A major governance related weakness of fruits (including dry fruits), vegetables, milk, and beef 

value chains in Pakistan is the lack of well-defined grades and standards. The current lack of well-

defined grades and standards makes price comparisons for agriculture produce qualities difficult 

for both consumers and value chain actors. 

As a result, as discussed earlier, the export price for Pakistani agriculture produce is very low 

when compared to that of competitors. Hence, the contribution made by the exports of agriculture 
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produce to Pakistan’s foreign exchange reserves is far lower than its potential. Exporters focus 

mainly on the volume of their exports and, in doing so, often compromise quality. 

7.4.4. Low Exportability 

The country produces many agriculture commodities like milk, beef, dry fruits, etc. in sizeable 

quantities and stands among the world’s leading producers in these commodities. But 

exportability of these are low as reflected by the lower export-production ratios in large number of 

exportable commodities than the global averages. This is despite the country’s favorable 

geographical location, and connectivity with big markets like middle east and China. Moreover, 

proper orientation of Pakistani products in international markets, and adoption of the weight and 

quality standards of different countries are lacking, which has significantly reduced the export-

production ratio of Pakistani agricultural commodities. 

7.4.5. High Seasonality 

Strong seasonality is observed in the availability of most fruits, vegetables, milk, and meat. This 

along with the poor value chain infrastructure not only lowers the farmgate prices than the world 

averages, but also causes high post-harvest losses. Lower farmgate prices of Pakistani products 

than the world average suggests Pakistan’s competitiveness in international market, but reflects 

more of the poor quality of the product unsaleable in domestic and international markets. 

7.5. Potentials 

Despite the gaps, constraints and overall challenges as identified above, the SWOT analysis 

suggest several potentials to overcome these gaps in each clusters. These are summarized here 

as follows: 

1. Most clusters are located in suitable environment. The soils, temperature, landscape, etc. 

are suitable for the cultivation of the crop. 

2. Some clusters like peri-urban milk are also market driven 

3. New high-yielding varieties/hybrids and planting materials are available from domestic 

research system or from international sources in most assigned crops analyzed here. In 

each report we try to identify these materials. However, a drive would be required to make 

these available to farmers. 

4. Some technologies like drip irrigation, laser land leveling, etc. are available to counter the 

water shortage issues in many crops which need to be tested under each cluster 

environment and popularized among farmers. In some cases, these technologies may not 

be economically under current water-price regime thus water related regulations need to 

be changed. 

5. Available drought resistant varieties/hybrids need to be tested under each cluster 

environment and popularized among farmers. 
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6. Some progressive farmers in many cluster are getting much higher yield than the average 

yield of the cluster. The management practices identified in each crop reports need to be 

further studied, documented and demonstrated for the purpose of enhancing diffusion of 

these among average farmers. 

7. Harvest and post-harvest practices are available and documented in each report which 

can significantly reduce the harvest and post-harvest losses. These include maturity index 

based harvesting, covering the hanging fruits on trees with paper-bags, proper handling 

of the produce during harvesting and post-harvesting, proper packing, transportation, 

storage, etc.  

8. There is network of traders, commission agents, wholesalers, collectors, etc. who are 

connected with farmers. In most cases, they provide loans although charge exorbitant 

rate. Although, they pay the price to farmers on quality determined on visual observation, 

and no scientific quality measurement mechanism is available. Market agents do not 

provide any capacity basis training to producers, nor they themselves have any such 

training. With proper support through development agents in the private and public sector, 

the relationship between market agents and producers can effectively be transformed into 

quality-based contract with pre-determined prices. 

9. Pack-houses and collection centers are working throughout the world to improve the 

quality of most fruits and vegetables which can also reduce post-harvest losses. 

10. Similarly, cooling of most fruits and vegetables immediate after harvest can also reduce 

post-harvest losses and improve its quality. 

11. Technologies for the processing of various agriculture products are also identified in 

individual commodity report. 

12. In many crops, Pakistan has seasonality advantage over the countries who supply the 

same crop. These advantages need to be properly understood and exploited. 

These are the supply side potentials. We also identified demand potential in national and 

international markets as a raw, value added and processed products of the assigned 

commodities. It is concluded that in most cases Pakistan failed to benefit from the phenomenal 

expansion in international demands for most fruits and vegetables, livestock products, 

basmati rice, flowers, and ornamental plants, etc. In sugar, Pakistan continues focusing on 

refined sugar, while the world is shifting towards centrifugal sugar which Pakistan has rich 

potential. Similarly, in tobacco, Pakistan continues exporting raw tobacco, while the world is 

increasing exporting higher share of cigarettes. By linking traders with international market 

and favorable commercial policies, Pakistan can significantly improve its export-production 

ratio and focus on the changing demand of the world for various products. 

On the other hand, the per capita consumption of many commodities in Pakistan has been on 

the declining trend because of the slower rate of increase in their production than the 

population growth in the country. So there is a great potential to get absorb the enhanced 

production from above identified potentials with in the country and abroad. 

It is very obvious that the demand for quality products is increasing at a very fast rate 

throughout the world. In fact, one of the main reasons that Pakistan performed very poorly in 
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international market is due to its weak value chain infrastructure for agriculture commodities 

thus poor quality that is being delivered in international markets. This has not only reduced 

the export-production ratio but also the average export price that Pakistan receives compared 

to the world average export price. By developing appropriate value chain infrastructure there 

is a great potential to enhance the export-production ratio, export price, and prices that various 

stakeholders receive in the domestic market. 
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8. TARGETS AND INTERVENTIONS 

8.1. Targets 

Based on the cluster characterization and SWOT and potential analyses, we are able to fix targets 

to be achieved for each commodity cluster (Annexure-6). These targets can vary according to the 

environmental and socioeconomic conditions of each clusters. However, these can be 

summarized in general term as follows: 

 The positive gap in the average per ha yields of a commodity in the world vs Pakistan 

suggests inefficiencies in production. So target is fixed to bring the average per ha yield 

of a commodity closer to the world average level. 

 High post-harvest losses show inefficiency in harvest and post-harvest operations, thus 

reducing post-harvest losses ranging 50-30% in most commodities to 25-10% is the 

target of this study. 

 The positive difference in the average export-production ratio in the world vs Pakistan 

indicates inefficiency in international trade of Pakistan, thus bringing Pakistan export-

production ratio near to the world average export/production ratio is a target of this study.  

 Difference in world vs Pakistan’s average export prices suggests the existing potential at 

the export value chain level, and the positive difference suggest the poor value chain 

development in Pakistan. Thus bringing the Pakistan’s export price near to the world 

average is the target in this study. 

 In imported commodities, the difference in the world average import price vs Pakistan’s 

average wholesale price gives the potential of improving the value chain of Pakistani 

origin commodity. Thus a target is assigned to bring the prices of 10% of the commodity 

produced within the country equal to the imported price of the commodity. 

 The potential of improving the value chain of the commodity for domestic market is also 

analyzed. The target is fixed to improve the quality of at least 10% of the commodity sold 

in the domestic market so that it can fetch the export price within the country. 

8.2. Proposed Interventions and Strategies 

The above analysis of constraints and gaps helped us to propose interventions to resolve those 

constraints and achieve the targets set for the cluster upgradation program. The suggested 

interventions and strategies to implement these interventions are explained in the following 

section. 

8.2.1. Renovation of Existing Orchards 

Renovation of existing orchards by using newer varieties and high density gardens with improved 

management practice is suggested as a key intervention in almost all fruit tree clusters. The 

rationale for this intervention originates from the fact that the rootstocks of existing trees are too 
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old with a high vegetative growth which makes them prone to disease and insect attacks. 

Moreover, inputs provided to the plant are mainly used for vegetative growth and little of these 

are available for fruits development. Thus, the number and size of fruits remain small resulting in 

low fruit-leave ratio and low production yields with a poor and unstandardized fruit quality. The 

renovation of existing gardens involves trimming of the older plants so that new plants with less 

vigorous growth can be inserted in between them to meet the higher plant population requirement.  

To supply the certified nursery plants of improved varieties for the purpose of renovating the old 

garden with high-density orchards, the suggested strategy is to incentivize the establishment of 

certified orchard nurseries in each commodity cluster. These nurseries registered with Federal 

Seed Certification and Registration Department (FSCRD) will supply the certified nursery plants 

to the producers under the truth-in rules. These nurseries will establish the mother blocks of 

original fruit and vegetable variety under the FSCRD rules and get the mother plants of original 

varieties from the public or private sector nurseries who are also registered with FSCRD and 

authorized to supply these plants. The high yielding varieties/hybrids developed by the research 

stations or can be easily imported and adapted to local conditions will be promoted to renovate 

the old gardens.  

As farmers will be reluctant to initially trim down their orchard trees, demonstration and training of 

farmers for pruning of fruit trees and establishing high-density gardens will be very important. 

Moreover, setting such gardens will not only be costly but risky as well. Therefore, under this 

intervention, it is suggested to provide the nursery plants of improved varieties at 20% subsidy 

cost, and provide one-year interest free loans for the establishment of these gardens. Moreover, 

20% of the machinery and structures costs for setting up modern certified nurseries will be 

subsidized by the government. One-year interest free loans will also be provided to nurserymen. 

Renovating 10-30% of the existing gardens is assumed as target in different clusters during the 

five years’ project period. The total percentage of renovation was assumed to occur gradual and 

distributed equally over the five years’ project period. The renovation of orchards was assumed 

to start from the first year and continue till the fifth year of the project. As renovation of gardens is 

associated with the availability of improved varieties as well as management practices. Due to 

the renovation of gardens, 25-100% yield increase is assumed on the renovated garden 

compared to the old garden depending upon the potential of the new high-yielding varieties and 

improved management practices in the cluster (Annexure-6A). 

8.2.2. Introduction of New Varieties 

As the first choice, the existing varieties/hybrids available locally were assumed to be used to 

improve per ha yield of the crop. However, in certain commodities, it was deemed necessary to 

introduce new varieties to achieve the desired production and productivity levels. Therefore, the 

second important intervention in up-grading the production system of various clusters is the 

introduction of new varieties/hybrids; the ones which can offer higher per ha yields. Some of the 

suggested varieties/hybrids and germplasm may be of the imported origin. Such varieties will be 
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suggested which can be adaptability to the local conditions. The research system will get 

confirmation of such adaptability through experiment and farm-level experimentation. 

To increase the flow and availability of improved varieties, strengthening of research system is 

proposed in almost all commodities. Large scale demonstration and seed production of the 

accepted varieties/hybrids will be undertaken through farmers group. In some cases, the seed of 

the improved varieties/hybrids will be purchased from seed producers at pre-agreed price and 

supplied to the farmers at subsidized rates through farmers’ groups. The introduction of new 

varieties is assumed on the whole focal point areas, or in some cases, on certain percentage of 

its total area. In both cases, it is assumed that the adoption will be gradual starting from the 2nd 

year and full adoption will reach during the 5th year. In consultation with stakeholders, the 

introduction of new varieties is assumed to enhance per ha yield by 5-30% in the focal points of 

various clusters of different commodities depending upon the availability of potential technologies 

(Annexure-6A).  

8.2.3. Introduction of Improved Management 

Practices 

The CDBAT project sees a substantial scope in all the clusters of all the agricultural commodities 

to improve productivity to make it at least equal to the world’s average productivity levels through 

improved management practices. These practices varied from one commodity to other and 

included activities like introduction of mechanized operations, optimum and timely application of 

inputs, proper preparation of land, use of appropriate harvesting procedures, etc. In case of dairy 

and livestock sectors, improved management practices include better animal and farm 

management and feeding practices. Only tested technologies and management practices are 

suggested and extensive extension drive is proposed in each cluster. Large scale demonstration 

of new practices will be conducted through farmers group, and it is assumed that the adoption of 

these practices is gradual starting from the 2nd year and will reach to its full cluster area during 

the 5th year.  

Specialized extension to resolve specific issues will be promoted in collaboration with the private 

sector. The focus of the public sector extension will be mainly developing broachers on specific 

issues, awarding contract to the private sector, provide basic training and monitoring of the private 

sector who will be mainly implementing the extension program on specific issues, and release 

funding. The extension groups focusing on resolving the particular issue will be formulated each 

covering 500-1000 ha in every season of the crop.  

8.2.4. Reduce Post-Production Losses 

All the agricultural commodities face the issue of high post-production losses. The impact of low 

production yields is exacerbated by the high losses in the agriculture and livestock produce; which 

lead to decreasing the overall value of produce for the farmers. Post-harvest losses in most of the 

fruits, vegetables and livestock products fall in the range of 15-35% and the target will be to reduce 
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to about half of these losses through various measures. These interventions include training on 

proper harvesting, introducing value chain infrastructure, proper packaging and transportation, 

providing mechanisms to reduce heat immediate after harvesting, and storing the produce 

immediate after harvesting for short period before it is disposed of, etc. In addition, reducing time 

from harvest to market and efficient transportation system can also reduce post-harvest losses. 

Linking producers with market through the provision of appropriate information and organizing 

them into groups can not only help to reduce the post-harvest losses but improve the quality oif 

the produce. Many examples of reduced post-harvest losses by adopting improved harvest and 

post-harvest management practices exist in most commodities. It is also assumed that the 

adoption of improved practices aimed to reduce post-harvest losses will be gradual starting from 

the 2nd year and reaching to its full potential during the 5th year of the project. 

8.2.5. Introducing Value Addition 

The selling prices of most of the agricultural commodities exported by Pakistan, as noted earlier, 

are lower than the average international prices; due to the reason that the value chains of 

Pakistani commodities are not developed at par to the international requirements. Moreover, 

demand for certification of the agricultural commodities for various food quality standards is 

increasing which is normally not practiced in Pakistan. Branding is rarely practiced for the export 

of agricultural commodities from Pakistan. In order to bring the Pakistani export prices at least at 

par with the international average export prices, various value addition strategies specific to each 

cluster are suggested.  

These may include incentivizing the establishment of Collection Centers (CC) and pack houses 

(PH) to enhance grading, washing, drying, packaging, and storing activities. The CC may be a 

simple packing house with locally developed washing, drying and manually grading facilities with 

ripening chamber and a small cold storage for pre-cooling. This would be sufficient for marketing 

quality product to the local market and exporters would buy it in bulk for further processing as per 

requirement of the importer. 

It is proposed to establish Collection Centers at the production hubs for sourcing quality products 

directly from the certified farms, washed, grade and pack and cool them as per requirement of 

the buyer at these Centers. This would not only reduce wastages as it occurs in the traditional 

value chain but also improve the shelf life and quality of the produce. Moreover, this market 

channel would incur numerous benefits to the growers including certified farmers having other 

market options, saving transport cost and other cost associated with traditional market system 

and avert price risk of selling that farmers face while selling in the wholesale markets. Also CC 

should have access to the special platforms created at major wholesale markets for branded 

products conforming to minimum grades and standards established by the Agriculture Economic 

and Marketing departments. These Centers itself may also serve as the auction point in rural 

areas. 
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8.2.6. Introducing Processing 

One key objective of analyzing agro-based clusters is to introduce processing of agricultural 

commodities into new products or expanding the existing processing opportunities. The stronger 

interaction among agro-industrial cluster stakeholders broadens the availability of resources to 

resolve the issues along the value chain which includes building local capacities to start village 

level processing activities initially as cottage industry which when matures develops into full-

fledge processing industry having backward integration with producers and forward integration 

with large scale industries in urban and peri-urban centers. With the availability of requisite 

financial, technological, and human resources, the cottage industries in rural areas can provide 

an industrial pull to the agriculture sector by converting the basic commodities into higher value 

added products. It can absorb some of the lower graded produce and help to reduce seasonality 

in the prices of the commodity. Although several processed products can be prepared from raw 

agricultural commodities, the analysis carried out in CDBAT Project identifies one or two major 

processed products from most agriculture commodity.  

The interventions proposed here for processing are small-scale household level units, rather than 

big industrial agro-processing units. These processing may include juice making, oil extraction, 

processing of raisin from grapes, pickle making, puree making, etc. Small-scale industrial and 

commercial units are expected to create additional jobs and eradicate poverty in rural areas and 

transform the agriculture sector rather the whole rural economy. The percentage of a commodity 

output which is targeted to be processed in various products can be seen in Annexure-6B, and 

list of the products proposed to be processed in this study are given in Annexure-7. 

8.2.7. Linking Stakeholders with Markets 

The disconnect with producers and markets and traders with international market along with poor 

commercial policies and inadequate development of value chains have resulted suboptimal 

harnessing of the export potential of its high-value agricultural commodities thus lower export-

production ratio, in spite of the fact the farmgate prices of most of the agricultural commodities 

have been lower than the world average farmgate prices. In addition, it results lower prices of the 

commodities in national and international markets. Strategies and policies are suggested to link 

producers and other stakeholders along the value chain of the assigned commodity with national 

and international markets. The target to be achieved in enhancing export-production ratio in each 

commodity is given in Annexure-6B. 
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9. RESULTS OF THE EXL MODEL 

The EXL model is developed to estimate the impact, costs, and returns of various interventions 

as a group. The impacts of various interventions are based on different targets to be achieved in 

terms of per ha yield, reduction in post-harvest losses, improvement in export-production ratio, 

and improvement in prices due to introduction of new technologies and value chain operations. 

These targets by commodity are given in Annexure-6. 

9.1. Resources Requirements 

9.1.1. Capital Investment of ATP by Value Chain 

Activity 

Total Capital Investment requirement. To achieve the above targets and objectives, capital 

investments are proposed to upgrade various value chain segments. The total estimated capital 

investment on the focal point of each commodity by value chain segments is shown in Annexure-

8 and summarized in Table 8. The total capital investment in a focal point depends upon the size 

of the focal points, area to be covered by the value addition/processing facility, and per unit cost 

of the facility. To achieve the targets of the ATP, the total capital investment required to introduce 

the interventions at cluster focal points in each commodity would be US$1.039 billion. The major 

share of total investment (59%) would go to develop value chain and processing infrastructure. 

This is followed by investment on planting material to renovate fruit gardens. Strengthening of 

research and capacity building each would require about 8.8% and 8.4% of the total investment, 

respectively (Table 8). 

Source of Capital Investments. Out of the total capital investment, 40% should come from 

government (both federal and provincial) and the remaining 60% by the private sector. The 

government share in the capital investment of the ATP would be in terms of: 

 Strengthening or building research infrastructure,  

 Capacity building of farmers and other value chain stakeholders including establishing 

their networks and group organizations,  

 Providing subsidy on planting materials to renovate fruit gardens and establishing certified 

fruits and vegetable nurseries,  

 Subsidy on value chain and processing infrastructure at the rural level,  

 Promoting international marketing and linkages,  

 Establishing Project Management Units (PMUs) to run the cluster development programs 

at the federal and provincial levels, and  

 Providing interest free loans for one year at the start of the building value chain and 

processing infrastructure by the private sector. 
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 All investments on research and capacity building, establishing networks and farmers’ 

organization, linking stakeholders with national and international markets, and establishing 

e-commerce platforms and e-information blogs, etc. would be established by the 

government.  

Table 8: Total investment (Million US$) by type and Source Required to achieve the set 

targets 

Item 
Government 
(Million US$) 

Contri-
bution 

(%) 

Private 
(Million 

US$) 

Contrib-
ution (%) 

Total  
(Million 

US$) 

Contri-
bution 

(%) 

Research 91.6 22.3 0.0 0.0 91.5 8.8 

Capacity building of VC 
stakeholders 87.2 21.3 0.0 0.0 87.3 8.4 

Planting material, Nurseries 
and renovation 40.9 9.9 131.9 21.1 172.4 16.7 

Value chain 
infrastructure/processing 121.2 29.6 485.0 77.7 606.2 58.6 

International marketing and 
linkages 1.9 0.5 7.7 1.2 9.6 0.9 

PMU 5.2 1.3 0.0 0.0 5.2 0.5 

Loan 61.6 15.0 0.0 0.0 61.6 6.0 

Total 409.6 40.0 624.5 60.0 1039.0 100.0 

About 30% of the government investment will go to subsidize the value chain and processing 

infrastructure. This is followed by the investment on strengthening of research and capacity 

building of stakeholders each claiming more than one fifth of the total investment. Providing 

interest free loans for one year to build the infrastructure will claim 15% of the investment. The 

government investment on developing links with international markets is small but very critical to 

promote exports of agriculture related commodities (Table 8).  

We believe that above incentives if run properly can induce 60% of the remaining investment in 

the private sector. The major private sector investment would be on value chain and processing 

infrastructure. The investment on planting materials would be the second largest investment by 

the private sector (Table 8). 

9.1.2. Provincial Share in Capital Investment 

The estimated provincial capital investment needs for their respective ATP is shown in Table 9. 

More than half of the capital investment will be needed in Punjab.  

                                 Table 9: Provincial capital investment needs of the ATP 

Province Investment (Million US$) Share (%) 

Punjab 559.3 53.8 

Sindh 222.7 21.4 
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Balochistan 120.7 11.6 

KP 123.4 11.9 

GB 12.8 1.2 

Total 1039 100 

9.1.3. Capital Investment of ATP on Processing/ 

Value Addition Infrastructure 

We believe that these investments are critical to furnish ‘industrial push’ to the agriculture sector 

and must be consider very seriously. The commodity wise detail of capital requirements is 

produced in Annexure-9, and investment on these infrastructure is given in Annexure-10, and 

summarized in Table 10. The investments on all infrastructure by commodity focal points are also 

produced in Annexure-11.  

To achieve the target of promoting small scale processing in rural areas will require about US$595 

million, and 29% of this investment will go on establishing processing units and another 10% for 

small scale juice units to produce puree/pulp, etc. Another important investment is on pack-

houses/collection centers which will be used to improve the quality of the produce to international 

standards for the domestic and international market. This will require 14% of the total investments 

(Table 10).  

Table 10: Capital investment on value chain and processing infrastructure 

Infrastructure  

Investment (000 US$) required 
Share 

(%) 

Total Punjab Sindh Balochistan KP+GB  

Pack houses/collection 
centers 85462 6000 27075 49485 2902 

14.4 

Harvesters  42975 37015 4580 60 1320 7.2 

Planters 21944 21864 23 33 23 3.7 

Driers 25597 10704 4669 2587 7637 
4.3 

Processing units 171894 103120 32574 4545 31655 28.9 

Sugar GPS system 1244 622 311 0 311 0.2 

Juice/pulp/pure plants 61451 39485 15260 2940 3765 10.3 

Porridge units 82 48 0 34 0 0.0 

Tissue culture labs 6970 6443 264 63 264 1.2 

Calf Fattening Units 7058 4939 2118 0 0 
1.2 

Modern cattle market 18889 15556 3333 0 0 
3.2 

Village level feed mills 1281 893 389 0 0 0.2 

Slaughter houses 9960 5822 4138 0 0 1.7 

Pasteurization Units 39823 25638 14184 0 0 6.7 
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Milk product 
processing units 11735 7451 4285 0 0 

2.0 

Oil extraction plants 9743 0 0 0 9743 
1.6 

Turbo Barn 4556 2968 1312 0 276 0.8 

Composed based LS 
Feed 73863 63353 0 2022 8488 

12.4 

Cold storage/reefers 741 741 0 0 0 0.1 

Grand Total 595267 351922 114515 61769 66385 100.0 

Provincial share (%) 100 59.1 19.2 10.4 11.2  

Focusing on just infrastructure investment which is important to bring ‘industrial push’, 59% of 

such investment will be needed in Punjab, 19% in Sindh, 10% in Balochistan, and 11% in KP/GB 

(Table 10). 

9.1.4. Operational Costs 

The suggested interventions will induce the operational costs in various segments of the value 

chain. The details of these costs by commodity focal point and province is given in Annexure-11, 

and summarized in Table 11. When every intervention will be fully implemented, it will demand a 

total of US$6.6 billion of operational cost during the whole project period in different segment of 

the value chains at all the focal points of assigned commodity clusters. These costs will incur in 

Punjab, Sindh, Balochistan, KP, and GB at a proportion of 48.5%, 26.7%, 9.5%, 12.2%, and 3.2%, 

respectively.  

Various stakeholders along the value chain will need this money to run their processing/value 

addition infrastructure, and additional operational costs to adopt new production, processing, 

value addition, packaging, etc. technologies. The availability of operational cost in the hands of 

stakeholders is very important to achieve the objectives of the upgradation plan. Even if 

government provides incentives to build the processing and value addition infrastructure, 

unavailability of the operational costs at right time will flop the whole program. The provincial 

liquidity numbers assigned responsibility on the financial system of each province to arrange 

these resources for the implementation of the upgradation plan. 

Table 11: Operation cost needs of the stakeholders for the upgradation plan 

Province Operational cost Share (%) 

Punjab 3220.2 48.5 

Sindh 1773.8 26.7 

Balochistan 629.9 9.5 

KPK 809.8 12.2 

GB 209.8 3.2 

Overall 6643.6 100.0 
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9.2. Gross Revenue  

The benefits of various interventions in terms of gross revenues are specified in the EXL model 

for each focal point of a commodity cluster. Although available technologies, processes, advance 

value chain infrastructure and processing technologies are applied in gradual manner over a 

period of five years, here gross revenues that will be generated are given when the intervention 

is fully applied on the specified area of the focal points. The package of suggested interventions 

in all the assigned commodities is estimated to produce a gross revenue of US$2.76 billion. The 

highest gross income can be generated through the introduction of improved variety and farm 

management practices as well as introducing processing activities in the value chain, each of 

which covers about 29.5% of the total income generated by all interventions. Improvement of 

quality at the value chain level also contributes about 16% of the total value addition of all 

interventions (Table 12). 

Table 12: Gross revenue of various interventions at the focal points of commodity 

clusters 

Intervention 
Gross Revenue 
(Million US$) Percentage contribution 

Garden renovation 177.7 6.4 

Improved variety and management practices  815.4 29.5 

Reduced post-harvest losses 323.9 11.7 

Enhance export-production ratio 163.8 5.9 

Improvement in quality 454.3 16.4 

Processing 817.6 29.5 

Mechanization of operation 15.5 0.6 

Total 2768.2 100.0 

9.2.1. Socioeconomic Viability 

It is worth noting here that the process of estimating the economic viability of ATP here does not 

simply count the direct investment costs on capital and materials, but also include costs of various 

processes to reach to the final goals of the Plan. These processes involve in the implementation 

of ATP include research reforms, capacity building, social mobilization of stakeholders, and linking 

the stakeholders with national and international markets. With the estimates of the investment and 

operational cost requirements of direct as well indirect interventions, we are able to estimate the 

socioeconomic viability of the ATP at each cluster focal-point and commodity levels of all the 33 

assigned agriculture commodities. These estimates are arranged by province so that economic 

viability can be estimated by province and the results are summarized in Table 6. The estimates 

of Net Present Value (NPV) and Internal Rate of Return (IRR) can also be seen in Annexure 12, 

and summarized in Table 13.  
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The total discounted value (i.e., the value in present year) of the investment is US$0.86 billion, 

which will induce the discounted operational cost in different value chain segment of US$3.3 

billion, and both of these costs will generate discounted net benefit (or NPV) of US$2.3 billion. 

The IRR of the cluster development based agriculture transformation plan is 79% (Table 13). This 

indicates that overall investment on upgradation plan is economically viable.    

Table 13: Income streams of the agricultural commodity upgradation plan 

Year 
Interventions Benefits 
(Million US$) 

Operational cost 
(Million US$) 

Investment 
(Million US$) 

Net benefit 
(Million US$) 

1 0.0 61.4 237.9 -299.2 

2 559.7 427.9 265.2 -133.3 

3 1276.4 785.5 245.3 245.6 

4 2043.5 1187.2 263.4 592.9 

5 2886.4 1453.9 59.3 1373.2 

6 855.6 302.4 0.0 553.2 

7 909.4 306.4 0.0 602.9 

8 937.0 297.9 0.0 639.1 

9 347.8 118.0 0.0 229.8 

10 342.9 75.0 0.0 267.9 

Total (Undiscounted) 10158.8 5015.6 1071.1 4072.1 

Discount rate 8.5% 

NPV 6,713.5  3,461.9  866.1  2,385.5  

IRR 79% 

Normally, only investment costs are included in the calculation, but in this study we go a step 

ahead by estimating the operational costs induced by the investment. Although, investments are 

incentivized by the government in this study, but all operational costs are born by the stakeholders 

along the value chain. The operational costs are more than four times than the investment made 

on the fixed capital. Therefore, unless mechanism is available to make this money available in 

the hands of the investors, the whole investment plan may get flopped. 

9.3. Human Resource Requirements 

Lots of skilled and unskilled labor would be required to implement the project. The most critical of 

these would be: 

 Social mobilizers who can organize FEGs by explaining producers and other stakeholders 

engaged about the objective, purposes, and functioning of these groups.  

 Managers, accountants, etc. who can run the value chain and processing infrastructure 

under FEGs in transparent manner so that stakeholders can trustfully invest their 

resources on these infrastructures. 
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 Trainers who can provide skilled training on various aspects of farm and post-harvest 

management operations (Annexure-3).  

 Researchers who can correctly identify the cluster development issues along the value 

chain, and group themselves to provide its viable solutions quickly will also be critical in 

the successful implementation of the ATP.  

 To produce skilled researchers and trainers, foreign and local consultant in the public and 

private sector needs to be engaged. 

 Financiers who can supply loans after identifying the needs in various value chain 

operations in different clusters. 

 Skilled, semi-skilled, and unskilled laborers who can operate various farm, off-farm, value 

chain and processing operations generated through implementation of the ATP. 

Training these human resources will be the most critical for the success of the ATP. Therefore, 

it is suggested that foreign and local consultant in the public and private sector should be 

engaged through provincial PMUs to create these human resources as quickly as possible. 

For this purpose, the provincial PMUs should have a special division for “Human Resource 

Development”. 
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ANNEXURES 

Annexure-1. List and Regional Spread of Assigned 

Commodity 

 Commodity 
Total area 
(000 ha) 

Share in Area (%) 

Punjab Sindh KPK Balochistan GB+Kashmir 

Almond 10.3 0 0 1.9 98.1 NA 

Apple 154.4 24.6 0 5 57.5 37.2 

Apricot 42 0 0 8.8 68.5 30.3 

Banana 28.7 0.7 93 2.4 3.1 NA 

Barley 68 35.4 11.9 34.4 17.8 NA 

Basmati Rice 1,454.00 93.1 0 0 0 NA 

Beef (animal number (000) 

available for slaughtering 

and beef production in 000 

tonnenes) 

24769 57.9 22.1 16.1 3.9 NA 

Carrots and Turnip 28.6 61.1 13.7 11 14.1 NA 

Cherries 2.5 0 0 0 42.4 54.3 

Chilies 157.9 9.6 83.3 0.6 6.6 NA 

Citrus 193.7 94.7 2.5 2.1 7 NA 

Cucumber 3.4 52.5 20.2 0 27.3 NA 

Dates 97.1 5.9 37.6 1.7 54.8 NA 

Egg Plant 8.4 53.3 16.8 10.4 19.5 NA 

Garlic 8.1 38.3 16 33.3 12.3 NA 

Ginger 0.3 0 100 0 0 NA 

Grapes 16.3 0 0 0.6 99.4 NA 

Mango 170.8 62.7 36.7 0.2 0.4 NA 

Milking animal (000 

number) and milk 

production (000 Tonnenes) 

36880 57.9 22.1 16.1 3.9 NA 

Onion 136 38 32.9 20.1 9 NA 

Peas 22.4 78.6 8.3 8.2 4.8 NA 

Plums 7.1 0 0 41.3 55.9 NA 

Potato 178 93.5 0.3 5.2 0.8 NA 

R&M 206.1 63.5 24.4 5 6.9 NA 

Sugarcane 1,217.60 63.9 26.3 9.7 0.1 NA 

Tea 0.1 0 0 100 0 NA 

Tobacco 47.7 34.8 0.2 62.9 2.1 NA 

Tomato 60.5 13.4 43.6 22.1 20.8 NA 

Walnut 3.1 0 0 48 0 45 
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Annexure-2. Regional Dynamics in the production of the 
Assigned Commodity 

Year Production (% per annum 

Commodity Punjab Sindh KPK Balochistan Others 

Almond - - -8.4 -1 - 

Apple - - -4.11 9.1 - 

Apricot - - - 1.01 1.09 

Banana -15.05 -1.42 0.16 1.12 - 

Barley -4.3 -0.7 -3.7 -3.5 - 

Basmati Rice 0.6 - - - - 

Carrots and Turnip -0.65 1.99 1.99 -1.01 - 

Cherries - - - 1.44 2.58 

Chilies - 1.85 - - - 

Citrus 1.7 0.6 -1.6 -3.4 - 

Cucumber 5.6 1   4.2 - 

Dates -4.1 0.8 3.8 -1.5 - 

Egg Plant -0.9 -3.7 -4.2 5 - 

Garlic 1.16 -4.3 0.22 9.55 - 

Ginger - 8.2 - - - 

Grapes - - -6.3 2.8 - 

Mango 5.4 1.3 0.9 -19.6 - 

Onion - 0.27 -0.33 1.45 - 

Peas 9.69 1.25 1.97 3.38 - 

Plums - - -3.06 -1.45 - 

Potato 7.2 1.9 -0.1 -4.8 - 

R&M 0.1 -0.9 -3.4 -6.4 - 

Sugarcane 2.7 1.4 5.8 0.1 - 

Tobacco 0.27 1.75 1.46 2.03 - 

Tomato 3.9 15.4 -1.5 4.5 - 

Walnut - - - -0.96 1.15 
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Annexure-3. National and International Growth Trends (% per 
annum) in Area, production and yield of Assigned 
Commodity During (2001-16) 

 

Commodities 
National International 

Area Production Yield Area Production Yield 

Almond 0.6 -1.8 -2.4 0.7 1.6 0.9 

Apple -1.7 6.4 8 2.4 0.8 1.6 

Apricot 1 1 0.1 1.4 2.5 1.1 

Banana -1.3 -1.9 -0.5 0.5 1.4 0.9 

Barley -3.5 -3.7 -0.1 -0.01 0.02 1.3 

Basmati Rice -0.3 1.3 1.6 0.7 1.8 1.8 

Beef 3 3.3 0.3 0.9 1.2 0.34 

Carrots and 

Turnip 
0.2 -0.6 -0.8 -0.2 2.6 2.9 

Cherries 1.5 2.5 1 1.4 3.1 1.7 

Chilies -0.2 1.7 1.9 1.3 2.8 1.5 

Citrus 0.3 1.3 1 0.8 1.4 0.6 

Cucumber 3.3 5.2 1.9 1.7 4.2 2.6 

Dates 1.4 -0.7 -2.1 0.9 1.3 0.4 

Egg Plant 0 -0.6 -0.3 1.3 2.8 1.5 

Flower 0 0 0 0 0 0 

Garlic 0.1 0.7 0.6 2.3 5.8 3.6 

Ginger 7 8.2 1 0.5 6.5 5.9 

Grapes 2.1 1.2 0.2 -0.4 1.4 1.8 

Mango 4.4 4.1 -0.3 3.22 4.38 1.17 

Milk 3.2 3.2 0 1.6 2.2 0.6 

Onion 1.4 0.9 -0.5 3.4 4 0.5 

Peas 12.1 8.5 -3.6 2.7 3.3 0.6 

Plums 9 -0.8 -9.8 1.6 2 0.4 

Potato 4.2 6.4 2.2 0.1 1.6 1.5 

R&M 3.2 5 1.83 3.1 4.9 1.8 

Spices 4 7.3 3.3 2.9 5.2 2.3 

Sugarcane 0.8 2.3 1.4 2.4 2.9 0.5 

Tea 0 0 0 3.6 3.9 0.3 

Tobacco 0.4 2.1 1.6 0.1 0.9 0.8 

Tomato 4.9 4.4 -0.5 1.6 3.3 1.7 

Walnut 0.6 -0.7 -1.1 4.6 7.5 2.9 
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Annexure-4. Growth Trends (%) in National and 
International Trade During 2001-18 

International and national export growth trends (2001-18) 

Commodities 
International National 

Export 
Quantity 

Export 
Value 

Export 
Quantity 

Export 
Value 

Import 
Quantity 

Import 
Value 

Almond 6.2 12.1 26 32 12 24 

Apple 1.7 3.1 8.3 9.2 23 28 

Apricot 5.3 7.3 0.9 11 0.5 15 

Banana 1.8 4.8 23 38 0 0 

Barley 3.3 8.2 -25 -16 28 31 

Basmati Rice 3.3 9.8 5.2 10.6 10.4 25 

Beef 3.4 9.9 0 0 0 0 

Carrots and 

Turnip 
3.1 3.2 -13 -4.2 4.1 7.5 

Cherries 8.4 12 0 0 0 0 

Chilies 5.1 10.1 1.3 7.9 34 49 

Citrus 3 6.4 11.1 15.7 0 0 

Cucumber 2 2.1 -44 -20 0 0 

Dates 5.3 11.3 5.9 10.6 -15 -3 

Egg Plant 0.9 1.1 0 0 0 0 

Garlic 4 12.1 -12.3 -2.2 3.1 14 

Ginger 5.9 11 4.9 7.2 22 24 

Grapes 3.1 8.3 -8 -9.2 3.4 18.9 

Mango 6.1 11.4 2.4 9 0 0 

Milk 6 8.5 23 30 0 0 

Onion 3.8 8.4 5.4 1.6 11.4 20 

Peas 4.4 6.7 -13.7 -12 37 35 

Plums 2 0.4 0 6.2 0 0 

Potato 2.8 6.8 18.2 25.1 4.6 12.1 

R&M 8.3 14.1 22 23 3.7 10 

Sugarcane 3.1 7.8 19 22 -19 -12 

Tea 1.3 6.9 35 36 2.5 6.8 

Tobacco 0.6 5.7 1.8 8.7 24 30 

Tomato 4.6 7.1 36.1 48.6 51 67 

Walnut 8.9 15 -8 -17 0 0 
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Annexure-5. Provincial Specification of Commodity Cluster 

 Name 
of the 
comm-
odity 

 Total 
cluste

r 

Punjab Sindh KPK Balochistan Districst in G_B 

Cluster 
districts 

Focal Point 
Cluster 
districts 

Focal 
Point 

Cluster 
districts 

Focal 
Point 

Cluster 
district 

Focal 
Point 

Cluster 
districts 

Focal 
Point in 

GB 

Almond 1 -   -   -   

Loralai, 
 Zhob, and  

 Killa 
Saifullah 

Loralai -   

Apple 2 -   -   -   

1. Northern 
Cluster  

Killa 
Saifullah,  

Zhob,  
Ziarat and 
 Loralai.  

2. Central 
Cluster 
Quetta,  

Mastung,  
Pishin,  
Killa 

Abdullah and 
Kalat. 

1. Killa 
Saifullah 
2. Quetta 

-   

Apricot 2             
Killa 

Safiullah  
Killa 

Safiullah  

Hunza, 
Nagar, 
Skardu, 
Shigar, 

Kharman
g, 

Ghanche, 
Ghizer  

Hunza 

Banana 2 -   

1. Central &  
Lower Sindh 

Thatta, Matiari, 
Shaheed 

Benazir Abad, 
Mirpurkhas, 
T.M.Khan, 

1. 
Thatta 
2. Mir 
Pur 

Khas 

-   -   -   
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Sanghar, 
Tando 

Allahyar, 
Badin                

 2. Upper 
Sindh  

Khairpur and 
Noshehroferoz

e 

Barely  2 

Layyah, 
Muzaffargarh, 
Bahawalnagar, 

Bhakkar, 
Mianwali  

Layyah -   - 

 

Khuzdar, 
Awaran, 

Turbat, Kalat 
& Kachhi  

Khuzdar -   

Basmati 
Rice 

2 

1. 
Sheikhupura, 

Sialkot, 
Gujranwala, 
Narowala 

2. Hafizabad, 
Nankana 

Sahib 

1. 
Sheikhupura/Muri

dke 
2. Hafizabad/Pindi 

Bhattian 

-   -   -   -   

Beef 3 

Western 
Punjab and 

North Western 
Sindh (Rahim 

Yar Khan) 
2. Northern 
Southern 
Punjab 

(Bhakkar) 

  
Southern 

Western Sindh 
(Umarkot) 

  -   -   -   



 

84 KNOWLEDGE FOR LIFE 

 

Brinjal 2 

1. South 
Punjab 

Rahimyar 
Khan, 

Bahawalpur, & 
Bahawalnagar  

2. Central 
Punjab 

Faisalabad, 
Toba Tak 

Singh, Sahiwal 
& Okara 

1. Rahimyar Khan 
2. Faisalabad 

  

  -   -   -   

Carrots 
and 

Turnip 
4 

Sheikhupura, 
Kasur, Mandi 
Bahau Din, 

Gujrat, 
Faisalabad 

and 
Gujranwala 

Sheikhupura -   

1.Sawat & 
Chitral 

2. Bunir, 
Sawabi, 

Malakand
, 

Pashawar
, Lower 
Dir & 

Bajour 
Agency 

1. Upper 
KPK  

(Swat)  
2. 

Central 
KPK 

(Buner) 

Kila 
Saifullah, 
Kachhi & 
Loralai  

Killa 
Saifullah 

-   

Cherries 2             
Quetta, 

Pishin, Ziarat 
& Kalat  

Ziarat 

Hunza, 
Nagar, 

Gilgit and 
Ghizer 

Hunza 

Chilies 1 -   

 Umerkot and 
part of 

Mirpurkhas,  
Badin 

Kunri  -   -   -   

Citrus 1 Sargodha  Sargodha                  
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Cucumb
er 

2 

Pakpattan, 
Multan, 

Lodhran, 
Okara, 

Khanewal, 
Vehari 

Bahawalpur, 
Rahim Yar 

Khan, 
Bahawalnagar 

Pakpattan -   - 

  

Khuzdar, 
Killa 
Saifullah 
Kalat, 
Nasirabad, 
Loralai 

Khuzdar -   

Dates 3 

Muzaffargarh,  
D.I. Khan,  
Jhang and 
Bhakkar 

Muzaffargarh 
Khairpur,  
Sukkur 

Khairpur -   

Turbat,  
Panjgur,  

Awaran and 
Gwadar 

Turbat  -   

Flower 2 

1. Roses 
(Pattoki, 

Chunian, Kot 
Radha Kishan) 

2. gladiolus 
(Pattoki, 

Chunian, Kot 
Radha Kishan) 

                  

Garlic 4 
Sialkot, 

Narowal, and 
Gujranwala  

Sialkot 

Mirpurkhas, 
Badin, 

Jamshoro, 
Thatta, and 

Tando 
Muhammad 
(T.M.) Khan 

Mirpurkh
as 

Kohat, 
Swabi, 

Charsadd
a, 

Peshawar 
Nowshera

, and 
Mardan  

Kohat 
Harnai, 

Loraliai, and 
Jafarabad 

Harnai     

Ginger   Al gingers are imported, so there is no local cluster 
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Grapes 2 -   -   

Chitral, 
Shangla, 
Bajour, 
Khyber, 
North 

Wazirstan
, South 

Wazirstan  

South 
Wazirst

an  

Quetta, 
Pishin, 

Mastung & 
Kharan,Zhob

, Nushki, 
Panjgoor   

Pishin  -   

Mango 2 
Multan, R Y 

Khan, M Garh, 
Khandwa 

Multan and 
Muzaffargarh  

Mirpur Khas, 
Tando 

Allahyar, 
Sanghar, 

Hyderabad 

Hyderab
ad 

            

Medicin
al Herbs 

2 

Hasilpur, 
Harunabad, 

Chistian 
Tehsils 

  

    

    
Kalat, Karan, 

Nushki 
      

Milk 5 

1. Western 
Punjab 

Sahiwal, 
Pakpattan, 

Vehari, 
Bahawalpur, 
Yahim Yar 

Khan); 
2. Northern 
Southern 
Punjab 

Chakwal, 
Attock, 

Mianwali, 
Bhakkar, 
Layyah, 

Rajanpur and 
D.G Khan  

3. Peri-urban 
Punjab 

Lahore, Kasur 
and Okara 

1. Rahimyar Khan 
2. Lahore 
3. Bhakkar 

1. Southern 
Western Sindh 

Tharparkar, 
Umarkot and 

Sanghar 
2. Peri-urban 

Sindh Karachi, 
Hyderabad 
and Thatta 

1. 
Karachi 

2. 
Umarkot 

- 

  

-   -   
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Onion 3 -   

Mirpurkhas, 
Umerkot, 

Jamshore, 
Matyari, 

Sanghar and 
S. 

Benazirabad         

Mirpurkh
as 

Swat, 
Upper Dir, 
Lower Dir 

and 
Malakand 

Swat 
Nasirabad, 

Khuzdar, and 
Kalat  

Nasirabad -   

Pattoki 
Nursery  

2 Kasur, Lahore        Pattoki 

  

  

Peshawar
, 

Mardan(K
PK) 

Peshaw
ar 

        

Peas 2 

Chiniot, 
Gujranwala , 

Okara, 
Sahiwal, 

Sheikhupura  

Sheikhupura -   
Sawat, 
Chitral 

Swat -   -   

Plums 2 -   -   

Swat,  
Nowshehr

a,  
Swabi, 

and  
Peshawar

. 

Peshaw
ar 

Kallat 
Mastung, 
 Pishin, 
Quetta,  

and Loralai. 

Kallat -  

Potato 3 

1. Okara, 
Sahiwal, 

Pakpattan,  
Kasur,  
Multan, 

Khanewal & 
Vehari 

2. Chiniot, 
Jhang TT sing, 

Faisalabad  

1. Okara   
2. Chiniot  

-   -   -   

Baltistan 
districts of 
Skardu, 
Shigar, 
Kharman
g, and 
Ghanche, 
Four 
Gilgit 
districts of 
Gilgit, 
Ghizer, 
Hunza 
and 
Nagar  
Two 

Ghizer 
and 

Astore  
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districts of 
Diamer 
and 
Astore 

Rapese
ed and 
Mustard 

4 

Bahawalpur, 
Bahawalnagar, 

Rahim Yar 
Khan, and 
Rajanpur  

1. Yazman  
2. Chakwal 

Mirpur Khas, 
Sanghar, S.B 
Abada, 
Jaccobabad, 
Larkana, and 
Thatta.  

Kot 
Ghulam 
Muham

mad 

-  
Jaffarabad, 

and 
Naseerabad 

Usta 
Muhammad 

 

  

Spices  2 

 

 Khairpur 
Shikarpur 
Larkana 

Khairpur 
Shikarp

ur 
Larkana 

-  

Nasirabad, 
Jafarabad, 
Kacchi 
(Bolan) 

Nasirabad, 
Jafarabad, 

Kacchi 
(Bolan) 

-   

Sugarca
ne 

4 

1. (Central 
punjab) 
Chiniot, 

Faisalabad, 
Jhang 

2. (Southern 
punjab) Rahim 

Yar Khan, 
Bahawalpur 

1. (Faisalabad) 
2. (Rahim Yar 

Khan) 

Hyderabad, 
Nawab Shah, 
Mirpur Khas & 

Badin 

Hyderab
ad 

Dera 
Ismail 
Khan, 

Mardan 

Mardan -   -   

Tea  1         

Mansehra
, 
Batagram
, Swat, 
Dir and 
Shangla 

Menseh
ra 
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Tobacco 1 -   -   
Swabi, 
Charsadd
a, Mardan 

Mardan 
and 

Swabi 
-   -   

Tomato 3 -   

Thatta,  

Badin,  

Mirpurkhas,  

Tando 

Muhammad 

Khan & 

Karachi 

 Thatta 

 Swat, 

Lower Dir, 

Upper Dir 

,Chitral & 

Mansehra 

Swat 

Quetta, 

Pishin, Killa 

Saifullah, 

Loralai & 

Mastung 

Qilla 

Saifullah -   

Walnut 2         

Swat, 
Chitral, 

Kaghan-
Naran 

      
Diamer, 
Nagar 

and Gilgit 
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Annexure-6A. Targets to be achieved in the production segment of the value chain 
by commodity 

Targets in Production Segment 

Commodity 

Renovation of garden Non-renovated garden/field 

Area covered 
(%) Yield increase (%) 

Introduction of new variety 
Adoption rate (% of area) Yield increase (%) 

Yield increase due to 
improved management 

practices (%) 

Almond 25 50 - - 10% 

Apple 
15 100 - - 

15% in cluster 1 and 30% 

in clusters 2 

Apricot 30 50 - - - 

Banana 

30% in lower 

Sindh and 20% 

in Upper Sindh 100 - - 50 

Barely  
- - 50% in Punjab 40% in BL 

100% in Punjab 90% 

in Balochistan - 

Basmati 

Rice - - 

50% in Katcha and 60% in 

Saila 

7% in katcha and 

20% in Saila 

7% in katcha and 10% in 

Saila 

Beef - - - - - 

Carrots & 

Turnip - - 7 45 - 

Cherries 
30 

100% in BL and 

75 in GB - - - 

Chilies - - - 30  
Citrus 20 75   10 

Cucumber 
- - - 

15% in cluster 1 and 

40% in cluster 2  

Dates 

20 

50% in Punjab, 35 

in Sindh and 8% in 

Balochistan   25 

Egg Plant - - 40 20 40 

Flower - -  - 20 
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Garlic 
- - 

20% in KPK and 30% in 

Punjab Sindh and BL - 5 

Ginger - -  -  
Grapes 5 100 - - 20 

Mango 
20 40 -  

5% in Punjab and 15% in 

Sindh 

Medicinal 

Herbs - - - 15  

Milk 
- - -  

25% in cluster 1, 4 and in 5  

and  30% in 2, 3 cluster 

Onion 
- - -  

15% in Sindh, 10% in BL 

and 5% in SWAT cluster 

Pattoki 

Nursery  
10 

25% in flower 

nursery and 30% 

in fruits cluster - - 30 

Peas 
  - - 20 

Plums 
20% in BL and 

40% in KPK 50 - - 25 

Potato - -   10% in GB cluster 

Rapeseed 

and Mustard 
- - 50 

15% in Yazman 20% 

in Kot GM, Chakwal 

and U. Muhammad  

Spices  
- - 20  

20% in coriander in sindh 

and turmeric cluster 

Sugarcane 
- - - - 

10% in Punjab, 6% in RYK, 

HYD and 12% in MRD 

Tea  - - - - 100 

Tobacco - - - - 7.5 

Tomato 
- - - - 

305 in BL and KPK 25% in 

Sindh 

Walnut 30 30 - - - 
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Annexure-6B. Targets in Value Chain Segment 

Commodit
y 

Reduced post-
harvest losses (%) 

Enhance export-production 
ratio (%) 

Improved/Mechanized production and value 
chain operations 

Name and 
percentage of 

production to be 
processed 

Name of the 
operation 

Area/production covered 
under practice (%)  

Current 
(%) 

Target 
(%) Current ratio Improved ratio 

  
 

Almond 

20 10 - - - - 

1. Shelled almond 
increase from 10% to 
50%,      2. Almond oil 
increased from 1% to 

7% 

Apple 

30 15 - - Pack house 
All additional Production to 
pass through pack houses 

Increase apple juice 
processing from 5% 
and 10% in Cluster 1 

and 2 

Apricot 

- - - 
10% of the dried 

product Dry Apricot 
30% of production in BL 
cluster and 50% in GB  

Banana 

30 10 27 50 
Improved value 
chain operations 10% of the produce 

Making banana chips 
from 1% in Lower 
Sindh and 2% in 

Upper Sindh 

Barely  
- - - -   

10% production to be 
used in barley 

porridge 

Basmati 
Rice 

13 5 16 21 

1. Mechanical 
harvesting 

2. Sun drying 

From 20% to 100% under 
M. harvesting       

2. From 20% to 90% solar 
drying of Katcha rice 

80% of the pddy into 
bran oil 

Beef 
- - 0.2 10 

Improved 
butchering 

All export and 5% of 
domestic produce - 

Carrots and 
Turnip - - 0.02 5 Pack house 2.5% in pass through value addition 
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Cherries 
- -   

Dried and cold 
processing 

10% production to be dried 
and another 15% cold 

processed  

Chilies 
30 15 3 10   

5% production used in 
modern processing 

Citrus 
35 15 16.6 19.92 Pack house 

Pack house treatment 
increase from 20% to 50%  

Cucumber 
10 5   Pack house 

35% in Punjab and 5% in 
Balochistan - 

Dates 
27 12 40 

40% in Sindh and 
50% in BL 

Pack house and 
Solar Drying 

All export and 10% of 
domestic produce - 

Egg Plant 
    Pack house 

Southern Punjab, 15% in 
Central Punjab - 

Flower 
35 25 

0.40% in rose 
cluster 

0.50% in gladiolus 
and 0.80% in rose 

cluster 
Pack house and 

cold chain 
All export and 5% of local 

produce - 

Garlic 20 10 - - Harvesting 25% - 

Ginger   - - Drying 10%  

Grapes 
25 10 - - 

Improved value 
chain operations 10% of the produce 

3% in pulp and 35 in 
raisin 

Mango 

30 20 5.1 8.1 
Improved value 
chain process 5% of production 1% in pulp in Punjab 

Medicinal 
Herbs 

30 10 - - 
Mechanical 

cleaning 50% of cumin and ispagol - 

Milk 
20 10 - -   

26% production used 
in various LS products 

Onion 
30 22 2 10 

Improved value 
chain 

management 
10% in Sindh, and 5% in 

Balochistan and Swat 
0.5% production used 

in processing 

Pattoki 
Nursery  

20 10 

0.2 in flower 
cluster and 
0.4 in fruit  

cluster 

1% in flower 
cluster and 2% in 

fruit cluster Pack house All exports - 
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Peas 

  0.13 5 

1. Mechanical 
transplanting          

2. Pack house 
processing 

1. 5% of area under M. 
Transplanting in Cluster      

2. 5% and 10% of 
production pack house in 

Cluster 1 and 2 - 

Plums 
20 15 0.04 5   

15% production to be 
dried 

Potato 

  15 

20% in Punjab A 
and 25% in 

Punjab 
Balochistan 

cluster 

1. Tissue culture 
seed coverage 

2. Improved 
seed production 

1. 5% in Punjab A, 10% in 
Punjab B, and 20% in GB     

2. 15% of area in all 
clusters 

5% in potato chips 
making 

Rapeseed 
and 

Mustard 5 2 - - 

Mechanical 
solvent 

extraction 30%  

Spices  
20 10 - - 

Mechanical 
cleaning 

30% in coriander and 20% 
in turmeric  

Sugarcane 
14 10 - -   

increase from 1% to 
2%  in juice 
processing 

Tea    - -    
Tobacco   - - Turbo barn 100%  

Tomato 
30 10 0.94 10 Pack house 5% of production 

1% in BL, 5% in Sindh 
and 0.5% in SWAT for 

tomato puree 

Walnut - - - - Deshelling 10% 5% in walnut oil 
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Annexure-7. Key Products and Technologies proposed 
through ATP by Commodity 

Sr. # Commodity Key product interventions 

1.  Almond Almond Oil Processing Plant Shelling Unit; Almond Oil Extraction Unit 

2. Apple Apple Juice Making as Cottage Industry 

3. Apricot Solar drying unit 

4. Banana Banana Chips Manufacturing Unit 

5. Barely  Barley Porridge Production Unit 

6. Basmati Rice Rice Bran Oil Processing Plant 

7. Beef Small scale mechanical abattoir at village level 

8. Brinjal Brinjal pack house 

9. Carrots & Turnip Carrot and Turnip pack house 

10. Chilies Chilies Processing Unit  

11. Cherries Sollar drying unit 

12. Citrus Establishment of cold chain and collection centers 

13. Cucumber Cucumber pack house 

14. Dates Dates pack house Conversion of Doka into Table dates 

15. Flower 1. Tissue culture labs, 2. green house, 3. Farm-level storages 

16. Grapes Grapes Drying/Raisin Production Unit 

17. Garlic Garlic Planters 

18. Ginger Drier  

19. 
Mango 

1. Hot water treatment centre; 2. Mango collection centre, 3. 
Mango pulp/puree, 4. Mango cold storage 

20. Medicinal Herbs Ispaghol (Psyllium) De-husking Processing Plant 

21. Milk Milk Pasteurization Process 

22. Onion Onion Drying Unit 

23. Pattoki Nursery  Reefer trucks and Tissue culture Labs 

24. Peas Green Pea’s Pack House 

25. Plums Prunes Collection Center  

26. Potato Potato Chips Production Process  

27. Rapeseed and 
Mustard 

Small scale mechanical oil expeller 

28. Spices  Turmeric Processing Plant 

29. Sugarcane Small scale sugarcane Juice  making plant 

30. Tea  Energy Saving Measures 

31. Tobacco - 

32. Tomato Tomato Puree Production Unit 

33. 
Walnut 

1. Deshelling of walnut 
2. Walnut oil extraction 
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Annexure-8. Total Investment needs by commodity and value chain segment to 
implement the upgradation plan 

Sr. 
No. 

Government Funding (Million US$) Private Sector Funding (Mil. US$)  

Commodity Research 

Capacity 
Building/
training 

Subsidy 
on 

planting 
material, 
Nurseries 

& 
renovation 

Subsid
y on VC 
infrastr
ucture/
process

ing Marketing PMU Loan 

Total 
public 
sector 

Plantin
g 

material
, 

Nurseri
es and 
renovat

ion 

Value 
chain 

infrastr
ucture/
process

ing 
Market

-ing 
Total 

Private 
Govt+ 
Private 

1 Almond 1.11 0.298 1.24 0.25 0.00 0.00 0.86 3.76 4.97 1.01 0.00 5.97 10.08 

2 Apple 1.00 0.979 4.49 6.22 0.00 0.00 3.41 16.09 17.94 24.89 0.00 42.83 58.93 

3 Apricot 1.00 0.066 3.67 1.45 0.00 0.00 0.13 6.33 14.70 5.81 0.00 20.51 26.84 

4 Banana 1.48 1.094 0.63 1.02 0.02 0.00 0.55 4.79 2.51 4.06 0.08 6.65 11.45 

5 Barley 0.35 0.450 0.00 0.02 0.00 0.00 0.01 0.83 0.00 0.07 0.00 0.07 0.89 

6 Basmati Rice 3.70 3.345 0.00 11.85 0.20 0.00 6.52 25.62 0.00 47.40 0.80 48.20 73.81 

7 Beef 5.19 12.593 0.00 7.44 0.03 0.00 2.10 27.35 0.00 29.75 0.12 29.87 57.22 

8 Brinjal 0.40 0.200 0.00 0.10 0.00 0.00 0.03 0.73 0.00 0.40 0.00 0.40 1.14 

9 Carrots & 
Turnips 1.15 0.000 0.00 0.48 0.13 0.00 0.20 1.95 0.00 1.91 0.50 2.42 4.37 

10 Cherries 0.20 0.180 0.29 0.11 0.00 0.00 0.06 0.85 1.17 0.46 0.00 1.62 2.47 

11 Chilies 4.00 2.251 0.65 0.95 0.08 0.00 0.55 8.48 2.62 3.80 0.32 6.74 15.22 

12 Citrus 1.85 1.163 2.88 10.89 0.00 1.72 6.15 24.65 11.50 43.57 0.00 55.07 79.73 

13 Cucumber 0.35 0.070 0.01 0.08 0.00 0.00 0.05 0.56 0.04 0.33 0.00 0.37 0.93 

14 Dates 0.71 1.535 7.92 11.67 0.00 0.00 6.70 29.82 31.69 46.67 0.00 78.36 108.18 

15 Flower 4.07 0.119 0.00 3.66 0.12 0.00 1.93 9.91 0.00 14.66 0.47 15.13 25.04 

16 Garlic 2.78 1.600 0.00 0.27 0.00 0.00 0.12 4.77 0.00 1.07 0.00 1.07 5.84 
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17 Ginger 0.10 1.215 1.01 0.16 0.00 0.00 0.06 2.55 4.05 0.65 0.00 4.70 7.26 

18 Grapes 2.59 0.516 0.38 0.66 0.00 0.00 0.38 4.53 1.52 2.64 0.00 4.16 8.69 

19 Mango 0.40 0.270 6.89 15.11 0.09 3.44 8.49 34.68 27.55 60.43 0.34 88.32 123.01 

20 Medicinal 
Herbs 1.18 0.000 0.33 0.05 0.00 0.00 0.03 1.58 1.30 0.20 0.00 1.50 3.08 

21 Milk 26.60 35.720 0.00 10.31 0.22 0.00 5.67 78.53 0.00 41.25 0.89 42.14 120.66 

22 Onion 1.85 2.602 0.00 0.35 0.10 0.00 0.20 5.11 0.00 1.40 0.41 1.81 6.92 

23 PattokiP. 
Nursery 0.00 0.209 0.01 0.87 0.29 0.00 0.16 1.54 0.04 3.48 1.16 4.68 6.21 

24 Peas 1.11 0.000 0.00 0.41 0.16 0.00 0.22 1.90 0.00 1.63 0.65 2.28 4.18 

25 Plums 4.75 0.155 0.32 0.41 0.01 0.00 0.15 5.80 1.30 1.65 0.06 3.01 8.81 

26 Potato 4.55 1.297 0.88 0.86 0.40 0.00 0.52 8.50 3.50 3.44 1.60 8.55 17.05 

27 RS&M 0.59 1.709 0.48 0.06 0.03 0.00 0.03 2.91 1.92 0.24 0.13 2.30 5.20 

28 Spices 0.64 0.281 0.00 1.32 0.00 0.00 0.72 2.96 0.00 5.26 0.00 5.26 8.23 

29 Sugarcane 9.70 11.535 7.63 25.53 0.00 0.00 10.7 65.12 0.00 102.11 0.00 102.11 167.23 

30 Tea 0.06 0.000 0.91 0.00 0.00 0.00 0.01 0.98 3.64 0.00 0.00 3.64 4.62 

31 Tobacco 5.00 1.715 0.00 1.95 0.00 0.00 1.12 9.78 0.00 7.79 0.00 7.79 17.58 

32 Tomato 2.14 3.941 0.03 1.10 0.03 0.00 0.63 7.86 0.10 4.38 0.10 4.59 12.44 

33 Walnut 1.00 0.065 0.24 5.65 0.00 0.00 3.11 10.06 0.97 22.59 0.00 23.56 33.62 

 Total 91.61 87.17 40.89 121.25 1.91 5.16 61.60 410.89 133.04 485.00 7.65 625.69 1036.93 
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Annexure-9. Infrastructure requirement of the upgradation 
plan by province 

Commodity 
name  

Unit/Plant/Pack house 
Units required  Total  

required 
units Punjab Sind Balochistan KPK 

Almond 
Processing Almond Oil    1  1 

Almond De-Shelling Plant   7  7 

Apple 

Juice Making   79  79 

Apple pack house   170  170 

Apricot Dryer 
  300  

300 

Banana Banana Chips Units  16   16 

Barley 

Barley Porridge Production 
Units 7.00  5  

12 

Basmati 
Rice 

Mechanical Rice Transplanting 3605    3605 

Harvester 1352    1352 

Dryer 590    590 

Bran oil 3    
3 

Beef 

Calf Fattening Units 478 205   
683 

Village Level Feed mills 241 105   
346 

Slaughter houses 
52 37   89 

Harvester 12 8 8 12 40 

Brinjal Pack house 8    8 

Cherries 
Cold processing Unit   9  

9 

Drying processing Unit 
  35  

35 

Chilies Chilies Solar Drying Unit  36   36 

Citrus Cold storage 139    
139 

Carrots 
and 
Turnips 

Harvester 4  4  8 

Planter 4  4  8 

Pack house 9   8 17 

Cucumber Pack house 3.00    
3 

Dates 

Pack house for Solar Tunnel 
Date Dryers 

173 5648 5374  11195 

Pack house for Fresh and Dry 
Dates 

9 178 163  350 

Flower 

Floriculture center 1 0 0 0 1 

Cold storage/Green houses 120    120 

Tissue culture labs 1    1 
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Garlic Planter 4 4 4 4 16 

Ginger 

Dry units    22 22 

Collection center    2 2 

Grapes Pulp Making Units   16 4 20 

Mango 

Hot water treatment center  22    
22 

Mango collection center 32    
32 

Mango pulp/puree 10 4   
14 

Mango cold storage 70    
70 

Medicinal 
Herbs Pack house 4    

4 

Milk 

Pasteurization Units 385 213   598 

Cheese Making Units 90 50   140 

Khoya Making Units 90 50   140 

Ghee Making Units 226 124   350 

Milk Powder Making Units 20 12   
32 

Onion 

Dried Onion Manufacturing 
Units  6 4 4 

14 

Pattoki 
Nursery Tissue culture lab  4   4 

8 

Peas 

Planter 26    26 

Pack house    3 3 

Raisin Making Units   45 10 55 

Potato 
Potato chips unit 115   6 121 

Tissue lab 136   8 
144 

R&M RSM Oil Expulsion Units 50    
50 

Sugarcane 

Juice plant 636 236  72 944 

Harvester 159 64  15 238 

Composed based LS Feed 45 20  4 69 

Spices 
Coriander processing Unit  3 12  

15 

Turmeric processing Unit  252   
252 

Tobacco Turbo Barn    11 11 

Plums Plum Drier   76 19 95 

Tea   0 0 0 0 0 

Tomato 
Pack house  9 7 8 24 

Tomato puree  11 3 6 20 

Walnut Oil extraction units    60 
60 

 



 

100 KNOWLEDGE FOR LIFE 

 

Annexure-10. Investment (Million US$) for the 
Infrastructure Development by Province 

Commodity 
name  

Unit/Plant/Pack house Punjab Sindh Balochistan KPK 
Total 
Investment 

Almond 
Processing Almond Oil  0.000 0.000 0.031 0.000 0.031 

Almond De-Shelling 
Plant 0.000 0.000 1.225 0.000 1.225 

Apple 

Juice Making 0.000 0.000 3.807 0.000 3.807 

Apple pack house 
0.000 0.000 27.159 0.000 27.159 

Apricot Dryer 0.000 0.000 3.000 0.000 3.000 

Banana Banana Chips Units 0.000 0.474 0.000 0.000 0.474 

Barley 
Barley Porridge 
Production Units 0.048 0.000 0.034 0.000 0.082 

Basmati 
Rice 

Mechanical Rice 
Transplanting 21.633 0.000 0.000 0.000 21.633 

Harvester 25.690 0.000 0.000 0.000 25.690 

Dryer 10.615 0.000 0.000 0.000 10.615 

Bran oil 0.202 0.000 0.000 0.000 0.202 

Beef 

Calf Fattening Units 4.939 2.118 0.000 0.000 7.057 

Village Level Feed mills 0.893 0.389 0.000 0.000 1.282 

Slaughter houses 5.816 4.138 0.000 0.000 9.954 

Brinjal Pack house 0.504 0.000 0.000 0.000 0.504 

Carrots and 
Turnips 

Harvester 0.002 0.000 0.002 0.000 0.004 

Planter 0.010 0.000 0.010 0.000 0.020 

Pack house 1.254 0.000 0.000 1.114 2.368 

Cherries 
Cold processing Unit 0.000 0.000 0.855 0.000 0.855 

Drying processing Unit 
0.000 0.000 0.350 0.000 0.350 

Chilies Chilies Solar Drying Unit 0.000 3.750 0.000 0.000 3.750 

Citrus Cold storage 124.748 0.000 0.000 0.000 124.748 

Cucumber Pack house 0.412 0.000 0.000 0.000 0.412 

Dates 

Pack house for Solar 
Tunnel Date Dryers 1.276 41.645 39.624 0.000 82.544 

Pack house for Fresh 
and Dry Dates 1.465 28.966 26.525 0.000 56.956 

Flowers 

Floriculture center 0.74    0.74 

Tissue culture labs 0.455    0.455 

Cold storage/Green 
houses 17.03    

17.03 
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Grapes 
Pulp Making Units 0.000 0.000 0.342 0.086 0.428 

Raisin Making Units 0.000 0.000 0.730 0.162 0.892 

Ginger 

Dry units 
0.000 0.000 0.000 0.499 0.499 

Collection center 
   0.311 0.311 

Garlic 
Planter 0.012 0.012 0.012 0.012 0.048 

Harvester 0.060 0.040 0.040 0.060 0.200 

Mango 

Hot water treatment 
center  6.815 0.000 0.000 0.000 6.815 

Mango collection center 5.446 0.000 0.000 0.000 5.446 

Mango pulp/puree 0.000 0.460 0.000 0.000 0.460 

Mango cold storage 63.047 0.000 0.000 0.000 63.047 

Medicinal 
Herbs Pack house 0.181 0.000 0.000 0.000 0.181 

Milk 

Pasteurization Units 16.255 8.993 0.000 0.000 25.249 

Cheese Making Units 0.670 0.372 0.000 0.000 1.042 

Khoya Making Units 0.164 0.091 0.000 0.000 0.256 

Ghee Making Units 1.339 0.735 0.000 0.000 2.074 

Milk Powder Making 
Units 4.444 2.667 0.000 0.000 7.111 

Onion 
Dried Onion 

Manufacturing Units 0.000 0.178 0.119 0.119 0.415 

Pattoki 
Nursery 

Tissue culture lab, Cold 
chain  0.078 0.000 0.000 0.078 0.156 

Peas 
Planter 0.065 0.000 0.000 0.000 0.065 

Pack house 0.000 0.000 0.000 0.418 0.418 

Plums Plum Drier 0.000 0.000 1.008 0.253 1.261 

Potato 
Potato chips unit 2.399 0.000 0.000 0.125 2.525 

Tissue lab 1.797 0.000 0.000 0.106 1.902 

R&M RSM Oil Expulsion Units 0.563 0.000 0.000 0.000 0.563 

Spices 

Coriander processing 
Unit 0.000 0.011 0.042 0.000 0.053 

Turmeric processing 
Unit 0.000 6.520 0.000 0.000 6.520 

Sugarcane 

Juice plant 29.173 10.825 0.000 3.303 43.301 

Harvester 10.886 4.412 0.000 1.028 16.326 

Composed based LS 
Feed 3.106 1.381 0.000 0.276 4.763 

Tobacco Turbo Barn 0.000 0.000 0.000 0.010 0.010 

Tomato 
Pack house 0.000 1.698 1.321 1.510 4.529 

Tomato puree 0.000 0.570 0.156 0.311 1.037 

Walnut Oil extraction units 0.000 0.000 0.000 3.600 3.600 
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Annexure-11. Resource requirement of the TP (investment & operational cost -
Mill US$) by commodity focal point and province 

 

Commodity 

  Punjab Sindh Balochistan KPK/GB Overall 

Name of the 
focal points 

OP Costs  
Invest-
ment 

OP. Costs  
Invest-
ment 

OP 
Costs  

Invest-
ment 

OP. 
Costs  

Invest-
ment 

OP. 
Costs  

Invest-
ment 

Almond Loralai     5.1 10.1   29.21 10.1 

Apple 
Killa Saifullah     4.5 3.6   

387 46.5 
Quetta       57.62 42.93 

Apricot 
Killa Saifullah     3.5 22.6   

41.68 26.84 
Hunza       0.78 4217 

Banana 
Upper sindh   4.3 6     42.12 11.4 
Lower sindh   3.9 5.4     

Barely 
Layyah 0.63 0.49   

  
  2.98 0.89 

Khuzdar     0.3 0.4   

Basmati Rice  
Sheikhupura 17.4 43.2       105.6 73.8 
Hafiz Abad 26.58 43.16       

Beef  

Umarkot   44.8 22.875     

441 57.22 Yahim Yar Khan 77.4 22.9       

Bhakkar 35 17.3 44.8 17.1 
    

Carrots and 
Turnip 

Swat   

  

  0.08 0.91 

0.83 4.43 
Buner   

  

  0.06 0.78 

Sheikhupura 0.2 2.2 

  

    

Killa Saifullah 
    0.04 0.46 

  

Cherries Hunza 
      

1.76 1.44 17.11 2.47 
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Ziarat     0.9 10.3   

Chilies   
  

24.7 15.2 
    

60 15.22 

Citrus   45.2 79.7 
      

265 79.7 

Cucumber 
Khuzdar   

  
0.33 0.09 

  3.19 0.93 
Pakpattan 1.1 0.8   

  
  

Dates 

Turbat and 
Panjgoor 

  

  
81.7 60.36 

  1055 103 

Khairpur   54.1 43.5     

Egg Plant 
Faisalabad 0.3 0.6       1.336105 1.13 
RY Khan 0.2 0.5       

Flower 
Rose 0.5 13.7       7.22 25.04 

Gladiolus 2.4 11.3       

Garlic 

Sialkot 0.3 1.5       

3.23 5.8 
Kohat   

    0.46 1.68 

Mirpur Khas 
  0.2 1.2     

Harnai     0.24 1.39   
Ginger         14.21 7.26 33 7.26 

Grapes Pishin      11.33 8.69   65 8.69 

Mango 

Multan and 
Muzaffargarh  

31.6 91.4 
      302 124 

Hyderabad   8.1 31.6     

Medicinal 
Herbs 

      0.22 0.82   1.09 1.6  
  0.2 0.8     

Milk 

Rahim Yar Khan 264.9 32.8       

2163 120.7 

Umarkot   90.8 19.9     
Bhakkar 101.4 20.6       
Lahore 207.2 24.4       
Karachi   226 23     

Onion 

Mirpurkhas   8.4 3.5     
51.9 6.92 Qilla Saifullah   

  3.12 1.48   

Swat   
    3.78 1.97 
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Pattoki 
Nursery 

  2.3 3.1       
17.13 6.21 

        1.55 3.09 

Peas 
Sheikhupura 1.1 3.2     

  
3.75 4.18 

Swat       0.43 0.98 

Plums 
Kallat     2.99 4.93   

23.6 8.8 
Peshawar       1.32 3.88 

Potato 

 Okara  27.3 13.9       

92 17 Chiniot  9.3 2.8       

Ghizer and Astore  
      

1.4 0.3 

Rapeseed 
and Mustard 

Yazman 0.5 1.7 
    

  

3.84 5.2 Kot Ghulam.M  
  

0.3 0.7 
  

  

Usta Muhammad     0.16 0.47   
Chakwal 0.6 2.3       

Spices 

Kasur 4.9 8       
0.33 0.21 Larkana   0.04 0.1     

Nasirabad,      0.1 0.16   

Sugarcane 

FSD 31.5 43.2   
  

  

326 167 
RYK 60 70.1   

  
  

HYD   33.6 42.9     
MRD       8.5 11.05 

Tea Mensehra       19.08 4.62 76 4.62 

Tobacco 
Mardan and 

Swabi       
0.29 17.58 0.737 17.5 

Tomato 

Qilla Saifullah 
    

9.8 4.6   

59 7.96  Thatta 
  

9 4.1 
  

  

Swat       7.44 3.79 

Walnut Diame       97.9 22.89    

  SWAT       44.5 10.73    

Overall   949 554 553 237 124. 130 261. 4352 5680. 972 
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Annexure-12. Economic Analysis of the Transformation Plan by commodity 

Commodity 

  Punjab Sindh Balochistan KPK/GB Overall 

Name of the 
focal points 

NPV 
 

 (M. US$) 
IRR 

NPV  
 

(M. US$) 
IRR (%) 

NPV  
 

(M. US$) 
IRR 

NPV 
 

 (M. US$) 
IRR NPV (M. US$) IRR 

Almond Loralai     56.3 136%     56.3  136 

Apple 
Killa Saifullah     17 71%    

153   47.6 
Quetta       137 46% 

Apricot 
Killa Saifullah     12.2 23%    

14030  22.7  
Hunza       1.9 23% 

Banana 
Upper sindh   5.4 39%      

 11.00 42.2  
Lower sindh 

  
5.6 46% 

    

Barely 
Layyah 0.3 33   

  
   

0.39   29 
Khuzdar     0.14 25%   

Basmati Rice  
Sheikhupura 6.6 24 

       
16.1  28  

Hafiz Abad 9.5 24 
      

Beef  

Umarkot   
       

244 123  
Yahim Yar Khan 

79.1 143 
      

Bhakkar 32.7 103 45.8 112%     

Carrots and 
Turnip 

Swat   

  
  0.3 29% 

3.36  53 
Buner   

  

  0.1 13% 

Sheikhupura 1.3 42 
  

    

Killa Saifullah 
    

1.7 176%   

Cherries 
Hunza       6 69% 

9.39 62  
Ziarat     3.4 54%   

Chilies     5.74 34%      5.74  34  

Citrus   474 145%         474 145  



 

106 KNOWLEDGE FOR LIFE 

 

Cucumber 
Khuzdar   

  0.1 72%     0.31 29  
Pakpattan 0.24 25   

  
  

Dates 
Turbat and 
Panjgoor 

  
  

72.3 32.60% 
    146 34  

Khairpur   68.5 37.30%     

Egg Plant 
Faisalabad 0.1 24        

0.22  23  
RY Khan 0.1 20 

      

Flower 
Rose 10.5 52        

 13.26 41  
Gladiolus 11.3 25        

Garlic 

Sialkot 
4.7 129 

       

 13.18 104  Kohat   

    
6.6 154% 

Mirpur Khas   2 69%     
Harnai     2.5 98%    

Ginger         1.5 29% 1.5  29  

Grapes Pishin      10.9 38%    10.9  38  

Mango 

Multan and 
Muzaffargarh  

435.2 97 
      577 97% 

Hyderabad   142.2 99% 
    

Medicinal 
Herbs 

Cumin 
(Balochistan) 

    0.24 21% 
   0.57 24%  

Ispaghol )Sindh)   0.33 27%     

Milk 

Rahim Yar Khan 24.9 55        

89.5  54% 
Umarkot   11 44% 

    
Bhakkar 9.5 38       
Lahore 25.5 71       
Karachi   18.6 56%     

Onion 

Mirpurkhas   5.9 82%      

12.21   84.8 Qilla Saifullah   
  3.2 79%    

Swat   
    3.2 79% 

Pattoki 
Nursery 

Rose (Pattoki) 1 21        
7.07 21% Gladiolus 

(Pattoki)       
6.1 71% 
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Peas 
Sheikhupura 4.1 69     

   
5.08  68  

Swat       1 64% 

Plums 
Kallat     12.5 76.20%   

15.4  58 
Peshawar       3 32.30% 

Potato 

 Okara  6.6 34        

 7.08  31 Chiniot  0.22 13       

Ghizer and Astore  
      

0.3 49% 

Rapeseed 
and Mustard 

Yazman 1 42     
   

 1.92 31  Kot Ghulam.M  
  

0.17 23% 
  

  

Usta Muhammad     0.1 17%   
Chakwal 0.7 26       

Spices 

Kasur 1.2 23        
 1.27 22.6  Larkana   0.003 12%     

Nasirabad,      0 20%   

Sugarcane 

FSD 13.9 31   
  

   

 118 36.9  
RYK 36.2 45   

  
  

HYD   11.2 28%     
MRD       6.1 45% 

Tea Mensehra       31.3 37% 31.3  37  

Tobacco 
Mardan and 

Swabi       
2.2 20.40%  2.2 20  

Tomato 

Qilla Saifullah     4.2 65%    

144  75   Thatta   
5.5 80 

  
  

Swat       4.7 79% 

Walnut Diame       214.1 183%  310 165  

  SWAT       96.7 143%     
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