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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 Centre for Agriculture and 
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.  

 
  



 

 

 

4 KNOWLEDGE FOR LIFE 

 

 

 

 

 

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 Ali 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 Khan 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 and national consultant Mr. Sohail Moghal were also engaged to 
understand the cluster-based development approach and conduct cluster-based feasibility 
analysis. An EXCEL-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 humongous 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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EXECUTIVE SUMMARY 
Mustard seed is the third leading source of vegetable oil in the world after soybean oil and 

palm oil. Notably it is world’s second leading sources of protein meal after soybean meal. 

According to last available statistics, rapeseed and mustard (RS&M) was grown on around 

35 million ha (the contribution of rapeseed is about 2.6%) producing a total grain of 76.8 

million tonnes with an average yield of 2.17 tonnes per ha. In Pakistan during the same year, 

rapeseed (mustard for grain purpose in Pakistan is insignificant) was grown on 228 thousand 

ha producing a total grain production of 209 thousand tonnes with an average yield of 920 

kg per ha. Despite the huge yield difference, the oil extraction rates of mustard and rapeseed 

also differ hugely. While the average oil extraction rate of mustard seed is around 32-38%, 

rapeseed grain can provide only 17-18% oil. However, mustard oilcake is preferred by 

buffalo, which is one of the main animals raised for milk production in Pakistan and farmers 

big source of livelihood. 

During 2001-16, the international production of RS&M has been increasing at over 5% per 

annum rate, which is far higher than the global population growth suggesting that per capita 

consumption of RS&M products like oil, oilcake, and flour is continuously increasing. 

Moreover, export market for RS&M grain, mustard oils, rapeseed cake and mustard flour is 

booming at 14% per annum, suggesting that the commodity is commercializing fast, and 

increasing proportion of its production is consumed somewhere else where it is produced. 

Rapeseed production in Pakistan did not perform very well during the 2000s. Despite steep 

increase in the demand thus rise in prices of edible oils in the country, the RS&M productivity 

remains far lower than the world average. There has been a marginal improvement in per ha 

rapeseed yield, but this improvement is far lower than the world average growth. Thus, 

Pakistan is not only losing its relative position in RS&M in the world market but also its 

competitiveness because of low yield and high production costs. As a result there is a steep 

increase in the import of edible oil in general and RS&M grain for oil and oilcake for animal 

feed in particular costing the country over US$2 billion. 

In this scenario, the Planning Commission of Pakistan has initiated a study to improve 

competitiveness of Pakistan’s agriculture commodity producing sector in which RS&M was 

also included. In the first phase, it has launched a feasibility study to conduct a detailed 

analysis of the value chain of RS&M, identify gaps and potential at various segments of the 

chain, suggest interventions to achieve the potential and estimate the feasibility of those 

interventions. To incorporate the regional variation in socio-economic, environmental and 

physical conditions in which rapeseed is grown in the country, the analysis in this study was 

conducted at the cluster level in which the crop is grown. For this purpose, a large number of 

stakeholders along the value chain were consulted, macro data were analysed and literature 

and development programs for the crop was reviewed extensively. 

Four clusters in Southern and Northern parts of Punjab, one in each Sindh and Balochistan 

are identified. Detail characterization of each cluster with SWOT analysis was conducted. 

This study identifies various constraints along the value chain at production, marketing, 

processing segments of RS&M value chain which include non-availability of varieties suitable 
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for the cluster’s eco-system, high seed costs, weak research and extension to address the 

value chain issues, non-availability of quality inputs, lack of implementation of regulations 

related to oil quality and huge imports of low quality oils without any import substitution 

program which have created space for low quality oils and crowd out the high-quality canola 

oil, weak link between huge processing industry and farmers, low processing efficiency, lack 

of protection of farmers against wide variation in canola prices while price for wheat which is 

the main competing crop for canola is assured through huge wheat procurement program, 

and lack of capacity building of stakeholders on quality production, storage, and processing. 

Different potentials to overcome these constraints are identified in this study which includes 

availability of large number of high yielding varieties both in the public and private sector, 

interest of the processing industry to substitute imports with the local production, and 

constitutions of the public food authorities in province to implement the food quality laws.  

Based on the constraints and opportunities faced of RS&M value chain, targets are fixed in 

this study to be achieved through 5-year development program. To achieve these targets, 

various policy measures and interventions are suggested which include strengthening 

research and extension system to resolve the issues of the RS&M along the whole value 

chain, capacity building of stakeholders to produce, store, and process the quality edible oil 

grains and oils, implementing the quality control regulations on edible oil to create space for 

high-quality canola oils, organizing farmers into Farmers Entrepreneur Groups (FEGs) to 

channel all the incentives and capacity building programs through these groups, linking the 

imports of edible oil with the cluster-level investment as well as with the procurement of 

domestically produced canola, provision of high quality canola seed at subsidized rate, 

incentivizing the replacement of old inefficient ‘Kohloo’ with the modern solvent oil extraction 

plants, incentivizing the value chain infrastructure through FEGs, and initiating the 

consumers’ awareness program to promote quality canola oils in the country. The particular 

emphasis is to replace the earlier general subsidy with need-based and cluster-specific 

subsidy. 

Most of the interventions are common in different ecological zones with varying detail in each 

cluster. To implement these interventions, total investment required in all the focal point of 

each cluster would be US$5.2 million. The share of the public sector in total investment would 

be around 72% in terms of strengthening the research system, demonstration of improved 

technology and capacity building of stakeholders, subsidy on the promotion of mechanical 

extraction in rural areas and improved marketing infrastructure such as setting up collection 

centres for RS&M procurement at the local level, supplying improved variety canola seed on 

subsidized rate, and interest free loans for the first year of establishing processing and value 

chain  infrastructure. It is expected that incentives will encourage the private sector to bring 

the remaining 38% of investment for the establishment of necessary processing and value 

chain infrastructures.  

This investment will induce a total operational cost on different value chain activity each year, 

the value of which during the 5th year would be US$1.46 in all the focal points of the clusters. 

This investment and operational costs will generate US$3.6 million (undiscounted) net cash 

flow after deducting all the costs and benefits during the 5th year of the project. The pooled 

Net Present Value (NPV) of all the net cash flows during the whole project period of five years 
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for all the cluster focal points is US$1.93 million. This investment plan for development of 

clusters looks lucrative, because IRR for all the focal points of all clusters will be 31% ranging 

23%, 42%, 26% and 17% for Kot Ghulam Muhammad, Yazman, Chakwal, and Usta 

Muhammad respectively. The values of investment, operational costs, gross benefits, net 

cash flow, NPV and IRR for each focal point can be seen in the Summary Sheet below. 

The investment plan will generate not only economic return to various stakeholders along the 

value chain but also generate employment in rural areas in production, value addition, and 

processing activities and substitute about 10% of RS&M grain imports which will save about 

US$45 million precious foreign exchange for the country. It is worth nothing that the 

Upgradation Plan for RS&M is only for the focal point of each cluster which covers only 10% 

of the total RS&M area. The impact will be much higher if the program is started on a bigger 

scale. Moreover, the spill over impact of the program in other cluster area, which we believe 

will be substantial, is not included in our calculation.  

The success of the investment plan, however, depends upon embarking the holistic approach 

suggested in the plan, the key elements of which are strengthening RS&M research, social 

networking and capacity building of stakeholders. Although processing and value addition 

infrastructures are important, but these will not be useful without the capacity of stakeholders 

and institutions to deliver and handle improved technologies to produce and process quality 

edible oils. At the end, import and demand management policies will also be critical for the 

success of the whole Plan. 
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Summary Sheet of RS&M 

Item  

Kot Ghulam 
Muhammad 

Yazman Chakwal 
Usta 

Muhammad 
Total 

Area under cultivation in focal point (ha) 3,446 8,262 11,176 3,017 25,901 

Total Production of focal point (tonnes) 3,473 11,748 10,941 2,042 28,204 

Yield of focal point (tonnes/ha) 1.01 1.42 0.98 0.68 1.09 

Additional production-improved practices 
(tonnes) 712 1807 2243 417 5,179 

Additional value-improved practices (000 
US$)  369.25 936.8 1,163.2 216.0 2,685.3 

Enhanced production-reduced PH losses 
(tonnes) 128 416 404 75 1,023 

Additional value-reduced losses (000 US$)  66.5 215.5 209.4 38.9 530.2 

Production increase-improved variety 
(tonne) 356 1,204 1,122 260 2,943 

Enhanced value of production-improved 
variety (000 US$)  195.8 662.5 616.9 143.2 1,618.4 

Mechanical Oil Extraction 

Production converted (tonne) 664 540 523 213 1,938 

Oil extraction unit required (number) 8 7 7 5 27 

Additional oil production (tonnes) 46 38 37 15 136 

Value of increased oil production (000 US$) 61.936 50.4 48.8 19.8 180.99 

Additional oilseed cake production (tonne) 531 324 314 128 1,296 

Incremental value of oilseed cake (US$) 7,865 4,796 4,646 1,890 19,197 

Enhanced value oilseed cake (US$) 69,801 55,154 53,425 21,736 200,116 

Investments (000 US$) 

Strengthening research 50,000 200,000 300,000 40,000 590,000 

Capacity building for improved practices 33,184 79,560 107,621 29,053 249,417 

Demonstration & demand management 205,556 505,185 708,889 40,074 1,459,704 

Oil Extraction Machinery 90,115 78,851 78,851 56,322 304,139 

Improvement in marketing 22,333 53,333 72,407 19,519 167,593 

Seed replacement 319,074 765,000 1,034,815 279,352 2,398,241 

Government loans on private investment 9,913 8,674 8,674 6,195 33,455 

Total Investment (US$ Million) 730.2 1,690.6 2311.3 470.5 5202.5 

Public Investment (US$ Million) 493.6 1,223.4 1,681.1 393.4 3,791.5 

Private Investment (US$ Million) 236.5 467.2 630.2 77.1 1,411.1 

Economic Analysis of all interventions (Upgradation Plan) (000 US$) 

Increase in production-All interventions 
(tonne) 1,196 3,427 3,769 752 9,144 

Gross revenue from all interventions  701.3 1869.8 2043.0 419.9 5034.0 

Total Value Chain operational costs 263.9 487.7 553.5 157.8 1463.0 

Net cash flow (undiscounted) 437.4 1382.1 1489.5 262.0 3571.1 

NPV (US$) 166.9 1016.4 681.1 62.3 1926.7 

IRR 23% 42% 26% 17% 31% 
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1. INTRODUCTION 

1.1. Domestic Scenario 

With a rapid increase in population and changing consumption pattern, the expenditure on 

edible oil is rapidly rising. Its per capita consumption at 11.5 Kg in Pakistan has reached one of 

the highest in the world. The total edible requirement in the country is estimated at 2.74 million 

tonnes1, but only 0.194 million tonnes is produced in the country, thus creating a gap to be filled 

through import. 

Rapeseed and Mustard (RS&M) belong to brassica variety and are one of the most important 

edible oilseed crops grown in all the diverse agro-climatic conditions of Pakistan ranging from 

north to south under irrigated/rain-fed and saline/good soils in single/mixed cropping system 

sown early or late. Mustard accounts for about 75–80% of the total brassica varieties grown 

in the country. Canola and Gobhi-sarson, considered good quality brassica, are other 

emerging oilseed crops. These are long duration crops confined to irrigated areas of Punjab 

and Sindh. However, RS&M crops fit well in the rain-fed cropping system of resource-poor 

farmers as well because of their low water requirement (80–240 mm).  

The oil content in the seeds of RS&M ranges from 38–46%. The seed and oil are used as 

condiment for the preparation of pickles and for flavoring curries and vegetables. The remains 

of oil extraction from RS&M, i.e., oilcake is mostly used as cattle feed. The leaves of young 

plants are also used as a green vegetable. The use of mustard oil for industrial purposes is 

limited on account of its high cost.  

RS&M contributes about 13% in the total local edible oil production in the country contributing 

Rs.13.6 billion to the national economy. It occupies about 3.25% of the total cropped area in 

the country (Economic survey of Pakistan 2017-18). Punjab has 63.5% area and 61.6% 

production of oilseed followed by Sind. However, as a whole the RS&M remains relatively minor 

crop in the cropping system in all provinces, except in some specified zones. The highest 

contribution of RS&M is in Balochistan at 1.28% in the cropping system followed by 0.79% in 

Punjab (Table-01). The production of RS&M all over the world including in Pakistan is not just 

for oil but also for making oilcake (or animal feed). The RS&M seed produced at the farm-level 

is usually supplied to local kohloos who extract oil and seedcake with a little surplus available 

to pass through the ideal processing and marketing system.  

  

                                            
1This requirement includes the demand for human consumption as well as for industrial use. Using the per 
capita consumption number reported in the Household Integrated Economic Survey, the demand for 
human consumption is estimated at about 2.38 million tonnes, while demand for industrial use is estimated 
at 0.36 million tonnes. 
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Table 1: The Distribution of RS&M Production Across Provinces in Pakistan (2016-17) 

Province 
Area 
(HA) 

% 
Share 

% of 
Cropped 

Area 

Production 
(tonnes) 

% 
Share 

Yield 
(Kg/Ha) 

Value in 
Million Rs: @ 

70,000/T 

Punjab 130,837 63.48 0.79 126,800 65.36 986 8,876 

Sindh 50,200 24.36 0.617 52,700 27.16 1,058 3,689 

KP 10,296 5.00 0.56 5,700 2.94 526 399 

Balochistan 14,218 6.90 1.28 8,800 4.54 631 616 

Total 206,100 100.0 
3.247 

194,000 100.0 951 13,580 

Source: MNFS&R (2018) 

During 2001-16, production of RS&M has declined at an average rate of 0.8% per annum, mainly 

because of the reduction in area, although overall yield has some increasing trend. The reducing 

trend in production and area is evident in all province, except in Punjab where only area under 

RS&M shied away while production showed an increasing trend suggesting some improvement 

in its per ha yield during the period (Table 2). According to the Economic Survey of Pakistan, the 

share of canola in total RS&M area has increased from 4.7%in 2005 to 7.3% in 2014.  

Table 2: Province wise area production of Rapeseed during 2001-2016 

Year 

Punjab Sindh KP Balochistan Pakistan 

Area Prod Area Prod Area Prod Area Prod Area Prod 

(000)h (000)T (000)h (000)T (000)h (000)T (000)h (000)T (000)h (000)T 

2001 128.9 127.6 74.2 59.4 24.3 15.4 44.7 28.2 272.1 230.6 

2002 134.9 130.5 76.1 58.8 19.3 8.5 38.6 23.5 268.9 221.3 

2003 150.8 146.1 71.7 57.6 19.9 8.9 38.2 22.4 280.6 235 

2004 157.2 151.3 67.4 57.3 20.7 9 34.5 20.6 279.8 238.2 

2005 158.3 142.5 53.1 47.6 21.6 10.2 24.2 15.5 257.2 215.8 

2006 127.6 108.6 49.9 44.7 18.9 8.6 30.9 18.9 227.3 180.8 

2007 135.6 120.2 70.4 70.1 19.6 9.4 40.2 21.3 265.8 221.0 

2008 127.4 103.3 51.4 53 17.5 8.1 38.3 20.7 234.6 185.1 

2009 142.8 120.5 47.6 51.1 17.7 7.4 36.8 19.9 244.9 198.9 

2010 111.5 96.3 40.7 46.5 15.3 7.3 22.8 12.1 190.3 162.2 

2011 135.6 124.5 47.3 50.2 17.1 7.9 16.5 12.4 216.5 195 

2012 132.6 109.8 45.9 49.3 16.7 7.3 20.2 12.5 215.4 178.9 

2013 152.8 148.2 49.1 52.6 18.8 8.5 18.2 11 238.9 220.3 

2014 159.4 157.1 51.3 55 14 6.9 17.9 11.7 242.6 230.7 

2015 129.9 145.9 51.9 52 14.3 6.7 17.8 11.2 213.9 215.8 

Annual 
growth (%) -0.1 0.1 -3.4 -0.9 -0.9 -3.4 -6.7 -6.4 -1.8 -0.8 

Source: MNFS&R (2018) 
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Almost all the RS&M seeds produced in the country goes into oil extraction, except a small portion 

for animal feeds. Pakistan is a net importer of edible oilseeds including RS&M in the form of 

edible oil, grains, ghee and oilcakes. It is important to mention that the major import of edible oil 

is palm oil which has direct impact on the prices of edible oils and ghee in the country. However, 

it is also important to mention that Pakistan has also registered the export of mustard oil and the 

products of mustard worth of over US$232 thousand during 2017-18. 

During 2001-16, the total bill for imports of edible oils and grains in Pakistan have increased from 

less than 0.4 billion in 2001 to US$2.3 billion in 2016 with an average growth rate of 12% per 

annum (Table 3). The RS&M grain imports have been rising at a rate of 3.8% per annum, while 

the cost of imports in foreign currency has been increasing at an alarming rate of 11% per annum. 

These trends have doubled the quantity of RS&M imports while the cost of imports have 

increased more than five times during 2001-16. The trends in the imports of RS&M in terms of 

value are very similar to the overall growth in edible oil, although it is lower than in soybean oil 

and higher than palm oil in terms of quantity. With increasing demand of edible oil and growing 

population, its consumption in the country is expected to rise at a faster rate to further bleed 

foreign exchange at a much higher pace in the coming years. It is observed that imports of 

soybean and palm oils have also been increasing to supplement edible oil in addition to 

production of meal. 

Table 3: Imports of soybean and palm oil along with RS&M grain in Pakistan during 

2001-16 

Year 

Soybean oil Palm oil RS&M grain Total  

Quantity 

(000 

tonne) 

Value 

(million 

US$) 

Quantity 

(000 tonne) 

Value 

(million 

US$) 

Quantity 

(000 

tonne) 

Value 

(million 

US$) 

Value 

(million 

US$) 

2001 71.5 24.5 1064.4 292.5 346.0 79.6 396.6 

2002 34.3 13.2 1162.5 389.1 451.3 113.1 515.4 

2003 82.7 47.7 1210.9 546.1 415.0 124.7 718.6 

2004 80.8 45.0 1280.0 606.0 594.4 186.5 837.5 

2005 73.3 54.5 1531.2 701.2 691.1 219.3 975.0 

2006 32.6 21.3 1663.2 712.2 964.4 285.2 1018.7 

2007 48.5 40.6 1710.4 914.0 838.1 294.5 1249.1 

2008 108.3 92.7 1763.9 1464.3 811.4 392.7 1949.7 

2009 91.8 85.6 1773.6 1334.8 457.6 246.6 1667.0 

2010 26.9 27.5 1702.2 1290.8 992.3 459.4 1777.7 

2011 56.4 66.6 2017.0 2355.9 777.6 504.0 2926.4 

2012 47.3 61.1 2036.0 2133.5 763.0 492.8 2687.4 

2013 56.5 61.9 2248.6 1842.4 511.9 322.4 2226.7 

2014 125.3 119.8 2352.7 1943.6 1003.0 558.5 2621.9 

2015 90.6 121.9 2519.3 1653.4 600.7 371.0 2146.3 

2016 104.2 139.6 2603.2 1701.2 881.4 464.4 2305.2 

Growth 
rate (%) 

2.6 10.8 5.7 12.3 3.8 11.0 
12.0 

Source: FAOSTAT, Production, Crops http://www.fao.org/faostat/en/#data/QC  

http://www.fao.org/faostat/en/#data/QC
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The import of RS&M grains has crossed 1.0 million tonnes during 2014, and with domestic 

production of 0.231 million tonnes during the year, total available RS&M was 1.231 million 

tonnes. According to Global Information Report, USDA, 1.265 million tonnes were crushed 

(15,000 tonnes for feed, waste etc.), some of it may have come from carry-over stocks. 

Pakistan is a major consumer of edible oil and likewise the industrial base to process edible oil is 

well established in the country. The local demand for edible oils is increasing per annum. According 

to Pakistan Oilseed Development Board (PODB), oilseeds processing facilities in Pakistan are 

available from the local crushers (called Kohllos) at village level to the high tech solvent industry 

using very highly efficient technologies. The processing ability of various facilitates in Pakistan are 

given in Table 4: 

Table 4: List of Processors with Capacity in Pakistan 

Companies / Association Number of units Capacity (million Ton) 

All Pakistan Solvent Extractors Association  98 4.50 

Expellers 6,000 4.25 

Pakistan Vanaspati Manufacturers Association  122 4.00 

Koloas 16,000 0.10 

Total - 12.85 

Source: Pakistan Oilseed Development Board (PODB) 

As the total production of RS&M in the country is 0.215 million tonnes, out of which 0.1 tonnes 

is crushed by kohloos, implying that these kohloos crush about 46.5% of the total supply of 

RS& grain.  

1.2. International Scenario 

The international growth in RS&M oil production during 2005-18 is higher than in total oils and 

edible oil seeds, suggesting recent surge in the preferences of farmers for RS&M. However, the 

growth in the export and consumption of RS&M oil is lower than total oils. There is a big pile up 

of stocks at the rate of 10% per annum in total oils, which may cause prices to crash in the near 

future (Table 5). 

Table 5: Growth Rates in World Production, Trade and Consumption of RS&M During 

2005-18 

Parameter 
Growth Rates (% Per Annum) 

RS&M Oils Total Oils and Edible Oilseed 

Production 4 3 

Export 7 8 

Consumption 3 4 

Stocks 1 10 

Source: USDA, World Market and Trade 2018 
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Compared to the world average yield of 2.14 ton/ha and highest productivity of 3.64 kg/ha in 

European Union, average yield of RS&M in Pakistan is only 921 kg/ha (Table 6). The wholesale 

price of RS&M in Pakistan is higher than that Pakistan is not competitive of producing RS&M 

at the current yield level. Pakistan contributes only 0.3% in the total world production and even 

lower in the value of production of the world. The world exports a little less than one third of the 

RS&M produced, indicating the commercial nature of the commodity, while export-production 

ratio in Pakistan is only 0.147 (Table 6). Pakistan has no scope of competing in the export 

market of RS&M, but potential can be explored for the import substitution.  

Table 6: Comparison of World Vs. Pakistani in RS&M Seed during 2016 

Parameter 
RS&M 

World Pakistan Share 

Area (000 ha) 35357 227.8 0.64  

Production (000) ton 76802 209.4 0.27  

Yield (ton/ha) 2.17 0.92 42.3  

Value of production at wholesale level (million US$) 31691 87.9 0.28  

Wholesale price (US$/ton) 413.0 420 102.0 

Export quantity (000 t) 21970 0.147 0.001 

Export quantity as % of production  31.58 0.07 - 

Value of trade (US$ Million) 9410.0 0.086 0.001 

Export value as % of production value 29.14 0.10 - 

Average export prices (US$/ton)  426.2 585.0 137.3 

Source: FAOSTAT, Production, Crops http://www.fao.org/faostat/en/#data/QC  

Source: FAOSTAT, Trade, Crops and Livestock Products http://www.fao.org/faostat/en/#data/TP  

Internationally, the growth rate in RS&M production (the share of rapeseed is only 2.6%) as well 

as its export as grain have been much higher than that in Pakistan (Pakistan does not grow 

mustard for grain purpose at commercial level) suggesting that while globally it has a booming 

market but Pakistan is losing its relative position in this market. During 2001-16, the global area, 

production, and per ha yield of mustard have been increasing at a rate of 3.2%, 5.0% and 1.8% 

per annum, respectively (Table 7), while in Pakistan, as noted earlier, the production growth in 

RS&M has been on a declining trend.  

The global total export market of RS&M (contribution of mustard in export is very small) has 

increased from US$3.7 billion in 2001 to 18.7 billion in 2016, which is more than four times 

increase during the last sixteen years. About one half of the total export value is contributed by 

RS&M grain, 30-33% by rapeseed oil, and remaining is contributed 16-17% by rapeseed cake 

and mustard flour. These contributions are relatively stable over time. The relative increase in 

the three component of RS&M export quantities and values are also similar (Table 7). The 

export-production ratio in rapeseed is already quite high at about 32% (Table 6), and 

interestingly it has expanded overtime from 17% in 2005 because of the higher growth in 

international trade than that in its production (Table 7). Overall during 2001-16, the prices of 

rapeseed have also been on an increasing trend as suggested by a higher increase in the 

http://www.fao.org/faostat/en/#data/QC
http://www.fao.org/faostat/en/#data/TP
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earnings from RS&M exports compared to that in its quantity exported. However, prices after 

reaching to a maximum level of US$634 per ton in 2011 were continuously on the decline since 

then. 

Table 7:Trend in international rapeseed production and related commodity trade during 

2001-16 

Year World RS&M Production 
World RS&M 
grain Export1 

World 
rapeseed oil 

Export 

World 
rapeseed 
cake and 

mustard flour 
Export2 

Total  

 Area 
(000 ha) 

Q  
(000 

tonne) 

Yield 
(tonne

/ha) 
Q V Q V Q V V 

2001 23.31 36.37 1.56 9.36 1.97 2.6 1.07 4.20 0.63 3.7 

2002 23.79 35.84 1.51 7.76 1.90 2.7 1.36 3.81 0.57 3.8 

2003 24.56 36.58 1.49 7.44 2.22 2.3 1.46 3.90 0.68 4.4 

2004 25.96 47.24 1.82 8.81 2.82 2.6 1.84 4.98 0.94 5.6 

2005 28.68 50.46 1.76 8.95 2.51 3.2 2.18 5.71 0.88 5.6 

2006 27.82 49.13 1.77 10.76 3.21 4.1 3.03 6.72 1.01 7.2 

2007 30.09 50.99 1.69 12.28 4.94 4.2 3.77 7.25 1.41 10.1 

2008 30.78 57.42 1.87 16.24 9.29 4.5 5.76 8.31 2.25 17.3 

2009 32.50 62.91 1.94 17.35 7.23 5.0 4.63 7.96 1.93 13.8 

2010 32.89 60.47 1.84 16.96 7.70 6.0 5.79 8.87 2.19 15.7 

2011 34.48 63.38 1.84 17.40 10.92 6.2 8.13 9.67 2.71 21.8 

2012 35.31 63.19 1.79 20.03 12.72 6.7 8.54 10.00 3.29 24.5 

2013 37.05 73.62 1.99 21.45 12.74 7.2 8.57 10.77 3.89 25.2 

2014 37.12 75.14 2.02 23.06 11.36 6.9 6.88 11.78 4.07 22.3 

2015 35.06 70.73 2.02 21.30 9.22 7.2 6.00 11.19 3.31 18.5 

2016 33.25 68.77 2.07 21.97 9.41 7.4 6.24 10.94 3.02 18.7 

2017 
35.36 76.80 

        

Growth 
rate (%) 

3.19 5.01 1.83 8.32 14.06 8.57 13.56 7.98 14.83 13.97 

Source: FAOSTAT, Production, Crops http://www.fao.org/faostat/en/#data/QC 

Q=Quantities of production in million tonnes 

V= Values in billion US$ 
1the contributions of mustard in the total export of RD&M grain quantities and value are respectively 1.5% and 9.6% during 2016 
which has come down from 2.5% and 20.6% in 2002.  
2The contributions of mustard flour in the total export of rapeseed cake and mustard flour are respectively 1.22% and 2.2% during 
2016 which has come down respectively from 3.8% and 5.5% in 2003. 

It is appropriate to mention that RS&M are not grown just for edible oil but also for oilcakes which 

is widely consumed as livestock feed across the world. Total production and consumption of 

RS&M meal is around 40 million tonnes, of which six million tonnes is traded internationally (Table 

8). Major oilseeds crushing countries are EU, China, India, Canada and Japan.  

http://www.fao.org/faostat/en/#data/QC
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Table 8:Trends in World Production and Consumption of 

Year Production Exports1 Imports1 Consumption Stocks 

2014-15 38.98 6.07 5.99 38.85 0.98 

2015-16 39.35 5.69 5.70 39.25 1.10 

2016-17 39.85 6.03 5.89 39.85 0.95 

2017-18 39.86 6.04 6.14 40.20 0.71 

2018-19 (P) 39.78 6.09 6.11 39.80 0.70 
Source: USDA, World Market and Trade 2018. It should be noted that export data does not match with that of FAO reported in 

Table 7.  

RS&M being an important source of edible oil and animal protein, it is widely grown in majority 

of continents with largest area of over 8 million ha in Italy closely followed by Canada, and 

China. The highest yield producing countries include Ukraine, Germany, Czechia, and 

France all producing over 3 t/ha compared to Pakistan yield of less than one t/ha  (Table 9). 

Majority of the countries grow rapeseed, whereas Pakistan and India have largest area under 

mustard. 

 Table 9: Top RS&M Producing Countries of the World during 2016 

Country 
Production 

(000 t) 
Country 

Area 

(000 ha) 
Country 

Yield 

(tonnes/ha) 

Canada 18,674 Italy 8,264 Ukraine 3.59 

China 15,300 Canada 8,197 Germany 3.44 

India 6,797 China 7,637 Czechia 3.39 

France 4,742 India 5,762 France 3.05 

Germany 4,588 Australia 2,357 Poland 2.68 

Australia 2,944 France 1,557 Canada 2.28 

Pakistan 206 Pakistan 226 Pakistan 0.9 

World Total 68,090   32,510   2.9217 

Source: FAOSTAT, Production, Crops http://www.fao.org/faostat/en/#data/QC 

Canada is the major exporter of RS&M grain as well as its oil, earning about US$5.6 billion from 

the export. This is followed by Australia in RS&M grain export, while Germany in RS&M oil export 

(Table 10).  

Prices of RS&M are continuously on the decline from US$ 647 during 2010-11 to US$ 424/T in 

2017-18. (USDA Report). Likewise, the prices of canola oil have also reduced from US$ 1367 to 

US$ 844 per ton in the corresponding period. However, meal prices in these years were reduced 

marginally from US$1607 to 1507 per ton suggesting a rising demand for animal feed in the 

world. In Pakistan, a market price of RS&M in Punjab ranges from Rs.65-70 thousand per ton 

(US$ 490-528 per ton).  

http://www.fao.org/faostat/en/#data/QC
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Table 10: Top RS&M Seed and Oil Exporting Countries of the World in 2016 

Country 
Export of 

RS&M 
(tonnes) 

Export of 
RS&M 

(Million US$) 
Country 

Export of Oil of 
RS&M 

(tonnes) 

Export of Oil of 
RS&M (Million 

US$) 

Canada 10.61 4270 Canada 2.939 2365 

Australia 2.190 911 Germany 1.140 970 

France 1.484 671 Czechia 0.521 459 

Romania 1.461 607 Poland 0.460 395 

Netherland 0.897 394 Belgium 0.327 295 

Ukraine 0.812 322 France 0.283 247 

Hungary 0.610 252 Russian  0.222 207 

Belgium 0.582 254 Netherland 0.221 168 

Bulgaria 0.574 242 Australia 0.141 120 

UK 0.299 140 Denmark 0.133 133 

World 14.35 8063 World 27.77 5359 

Source:  http://www.fao.org/faostat/en/#rankings/countries_by_commodity_exports 

RS&M has notable brands and manufacturers around the World. Finland: (Turun Sinappi), 

France: (Amora, Grey Poupon, Maille), Germany: (Born Feinkost, Düsseldorfer Löwensenf, 

Händlmaier), Switzerland: (Thomy), United Kingdom: (Colman's), United States: (French's Grey 

Poupon. Gulden's, Plochman's (also owns the Kosciusko brand), Stadium Mustard and India) 

India: Fortune, Dhara, Scooter, Patanjali. Pakistan, (Sarsona, Saroil, Sufi, canola, Eezan, Eva 

and Kissan etc.). 

1.3. Need of the Study 

From the above analysis, we can conclude that during 2000s RS&M did not perform very well in 

Pakistan. Despite steep increase in the demand of edible oils in the country, the RS&M 

productivity remains far lower than the world average. Although there is marginal improvement 

in per ha RS&M yield, but this improvement is far lower than the world average. Thus, Pakistan 

is not only losing its relative position in RS&M in the world market but also its competitiveness 

because of low yield and high production costs. As a result there is steep increase in its import 

in general and RS&M grain for oil and feed in particular costing the country over US$2 billion. 

In this scenario, the Planning Commission of Pakistan under the Vision 2025 has initiated a 

program to improve competitiveness of Pakistan’s agriculture commodity producing sector in 

which RS&M was also included. In the first phase, it has launched a feasibility study to conduct 

a detailed analysis of the value of RS&M, identify gaps and potential at various segments of the 

chain, suggest interventions to achieve the potential and estimate the feasibility of those 

interventions. As RS&M is grown under various socioeconomic, environmental and physical 

conditions, it was suggested to incorporate these conditions by conducting the analysis at the 

major cluster level in which the crop is grown. 

  

http://www.fao.org/faostat/en/#rankings/countries_by_commodity_exports
https://en.wikipedia.org/wiki/Turun_sinappi
https://en.wikipedia.org/wiki/Amora_(mustard)
https://en.wikipedia.org/wiki/Born_Feinkost
https://en.wikipedia.org/wiki/D%C3%BCsseldorfer_L%C3%B6wensenf
https://en.wikipedia.org/wiki/D%C3%BCsseldorfer_L%C3%B6wensenf
https://en.wikipedia.org/wiki/Thomy
https://en.wikipedia.org/wiki/Colman%27s
https://en.wikipedia.org/wiki/French%27s
https://en.wikipedia.org/wiki/French%27s
https://en.wikipedia.org/wiki/Stadium_Mustard
https://en.wikipedia.org/wiki/Stadium_Mustard
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2. OBJECTIVS OF THE STUDY 
The overall goal of this study is to contribute to the Cluster Development Based Agriculture 

Transformation Plan -V2025. Specific objectives of the study are: 

1. To identify the major RS&M producing clusters in Pakistan. 

2. To characterize and conduct SWOT analysis of each RS&M cluster. 

3. To identify technological, institutional, infrastructure and policy gaps in each 

cluster. 

4. Assess the potential of RS&M production in each producing cluster. 

5. Suggest technological, institutional, infrastructure and policy interventions to 

achieve the cluster potentials. 

6. Conduct economic and social feasibility of the suggested interventions. 
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3. METHODOLOGY 
The data and information related to the identification and characterization of various RS&M 

clusters, evaluate their gaps, potentials and identify the needed interventions to realize the 

potentials in RS&M clusters were collected from three sources: 

a) Macro data. The macro-level data on RS&M was collected during the course of 

this feasibility study. This data is related to district-, provincial-, national- and 

international-level production, trade, and consumption of RS&M to analyze and 

compare the national and international trends in the RS&M sector. Websites of 

national (like Punjab Agriculture Marketing Information System) and international 

agencies (like FAO and USAID), etc. were accessed to download their published 

data. Published and unpublished data from Pakistan Agricultural Statistics, 

Provincial agriculture departments, agriculture extension, research experts, 

private sector input suppliers, and extraction agents were also obtained.  

b) Consultation with stakeholders. A comprehensive meeting plan was chalked 

out to get first-hand information from various stakeholders in the value chain in 

main RS&M growing clusters. Progressive as well as small farmers growing this 

crop were consulted to obtain specific technical information and policy guidelines 

to solve their problems. Procurement agencies, market agents, processors, 

consumers, seed companies, grain markets, input suppliers and government 

agencies were also consulted. Consultation were held with the solvent industry, 

venaspati manufacturers, domestic oil expeller owners, seed companies, 

research scientists, senior and mid-level extension agents, middleman and 

brokers, market committee, consumers and organizations related to oilseed 

promotion. A meeting schedule was also planned n consultation and convenience 

of the stakeholders. The list of stakeholders and sites visited during the consultation 

process are reported in Annexure-1. 

c) Literature Review. The literature related to the functioning, gaps, and 

interventions in RS&M value chain is reviewed. List of literature reviewed in this 

study is given in Annexure-2. Consultations with stake holders were also made to 

understand the issues of the RS&M sector. A guiding questionnaire prepared by 

CABI project team was used. Following generic parameters and indicators were 

used in the discussion: 

 Global context of RS&M sector; 

 Production, marketing, and import substitution potential of RS&M sector 

 RS&M sector functioning and performance; 

 Cost of production, harvesting, post-harvest processing of RS&M from the 

growers and grower associations; 
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 Marketing, trading, and processing; 

 Issues and constraints relating to production, picking, drying, selling, 

marketing, trading, processing, and import or export from all stakeholders; 

The author then used these data to first identify the RS&M clusters in the country and then 

prescribed the characteristics of each cluster using the collected information, identifying the 

cluster strengths, weaknesses, opportunities, and threats (SWOT), investigating the functioning 

of existing value chain, and quantifying the cluster potentials. Based on the above analysis, 

RS&M Transformation Plan is formulated which identifies sustainable cluster upgrading strategies 

that can help create significant economic opportunities for producers, processors and all the 

stakeholders participating at different points of the RS&M value chain and synergistically link them 

with each other. We then suggested the interventions to implement the Plan. The cost and benefit 

of each intervention are also estimated to work out an Internal Rate of Return (IRR) and estimate 

Net Present Value (NPV) of the whole package. A detail description of the key intervention to 

promote efficient processing was also provided. The detail of the methodology used in feasibility 

analysis is given in the Synthesis Report. 
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4. LITERATURE REVIEW 

4.1. World Bank Project 

National Oilseed Development Project (implemented during 1990-96) is considered one of the 

most important interventions to promote oilseed cultivation in Pakistan. This was the World Bank 

(WB) supported project with a grant of US $24 Million or Rs. 700.78 Million to achieve a 

substantial increase in the production of oilseed, particularly non-traditional oilseed, to reduce 

import of edible oil and meal, and thereby contribute to improve the country's external balance in 

addition to increasing farm income through diversification. The support services included 

research, extension, seed multiplication, credit, and the marketing network. 

Policy initiatives were intended to provide better incentives for the production and effective 

marketing of oilseed. Target under the project was 387,000 ha but was reduced to 147,000 ha 

due to delay in start of the project and against which the achievement in 1995-96 was 105,000 

ha (71%), and if the crop of the double low RS&M varieties (canola type) is also considered a 

non-traditional crop, the sown area rose to 145,000 ha (98%). 

Although area and production targets were not achieved due to various factors, a small decline 

in the import of edible oil from a peak of 1.9 million tonnes in 1995 to 1.7 million tonnes in 2016 

was observed as local production increased from 0.46 million tonnes to 0.54 million tonnes during 

the period. In terms of value, country's total import bill of edible oil witnessed a declining trend -- 

after hitting a record Rs. 31 billion in 1996, it came down to Rs. 30 billion. Considering the 

currency devaluation and rising demand in oil consumption (above 8%), it is estimated that such 

declining trend has already saved the country Rs. 10 billion. In addition, the project also achieved 

a modest success in developing double low rapeseed and mustard varieties (canola type) as well 

as high yielding Brassica juncea (Anmol raya, Peela raya; and S-9, Agaft Sarhemn and Sarhein-

95) type strains, spineless safflower (Thorz-78 and Pawarz-95) varieties, two soybean varieties 

(Kharrf-93 and Wahab-93), and two sesame (Til-89 and TS-3) varieties. Varietal selection and 

development work for other oilseeds, whether edible (groundnut, for example) or non-edible 

(linseed, castor, and jojoba, for example), was also attempted. Canola was first introduced into 

the cropping system.  

Moreover, Prototypes of new machinery, consisting of a mechanical planter for sunflower, 

pneumatic planters for sunflower, a rotary hoe, threshers and cleaners were developed and their 

fabrication started by the private sector during the project period. Extension services also 

improved according to the project objectives. However, these services along with seed 

production remained major bottleneck during the project period. Performance also varied 

amongst provinces. Lack of proper coordination, frequent transfers of project directors and 

unavailability of key staff were the more likely causes for under-performance.  

The traditional oilseed crops like rape/mustard were relegated which did not help in achieving 

project objectives. Sunflower was a new crop for Pakistan and therefore had low reception by 

the farmers. They also perceived it as a minor crop to begin with and did not give it the importance 

it deserved. Nonetheless, the project created an awareness about nontraditional oilseed crops 
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with higher productivity and return. It is right time to plan about such interventions again but this 

time also actively engaging the private sector. 

4.2. Oilseeds Program in Pakistan 

Increased production has been the major concern for decision makers because of mounting 

bill of imports. A number of national and provincial level endeavors have been made to 

increase the share of local production but the pace of increase in production could not be 

matched with consumption. However, over the years, Government of Pakistan launched 

various promotional programs for oilseed crops. 

A Seed Division was also created in the Ghee Corporation of Pakistan (GCP) in 1986. This 

Division had the mandate to promote non-traditional oilseed crops, supply the seed, and procure 

the oilseed from farmers for processing at GCP - owned ghee units. The Seed Division became 

defunct in 1991. Government of Pakistan afterwards, started a seven-year National Oilseed 

Development Project (NODP) in 1989 for the promotion of oilseeds, especially non-conventional 

crops. The project made some progress despite several bottlenecks. The acreage of the oilseed 

did not rise to a desirable level despite the best efforts of the NODP. Inadequate arrangements 

for seed supply and procurement were the major bottlenecks. Therefore, the promotional efforts 

of the NODP were reduced through the Pakistan Oilseed Development Board (PODB). In spite 

of sincere efforts by the government, the oilseed situation in Pakistan is not encouraging. Its 

production in the country is on the declining trend and it is far lower than its potential. After 18th 

amendment, PODB activities have been stopped and only a little support exists from PODB to 

the provinces.  

PODB has also played a role for annual circulation of targets for oilseeds crops in Pakistan and 

linking the farmers with the private sector to facilitate them to acquire quality seed. A regular 

interaction with solvent industry was also made to convince them to maintain the profitable 

incentive for oilseed farmers by regularly procuring the produce. RS&M especially canola 

promotion program is a continuous activity. This crop has been promoted as sole as well as 

intercrop. However, cheap imports have not given success to this crop according to envisioned 

targets of PODB. Chand (2004) concluded that India needs to urgently boost its domestic 

competitiveness in the oilseed sector to avoid its vulnerability to international prices in the wake 

of high imports of edible oil in the country.  

4.3. Professional Studies 

Hui et. al., (2016) explored the multifunctionality of rapeseed use and stress to exploit various 

use of rapeseed to enhance its economic potential. Shekhawat (2012) concluded that effective 

management of natural resources, integrated approach to plant-water, nutrient and pest 

management and extension of rapeseed-mustard cultivation to newer areas under different 

cropping systems will play a key role in further increasing and stabilizing the productivity and 

production of rapeseed-mustard in India. Abbas et. al. (2010) concluded that canola production 

in Central Punjab is profitable enterprise. However, the profitability of canola at small farms was 

higher as compared to other farm size categories. Chauhan (2011) reviewed 100 years of 

breeding work in India and Pakistan and found that the accomplishments in oilseeds Brassica 
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improvement have been remarkable with the development of 203 agro-climatic specific varieties 

till 2010 including four hybrids, five low erucic, five low erucic and low glucosinolate varieties and 

registration of 42 genetic stocks. The paper also attempts to present future outlook and strategy 

for rapeseed-mustard research to enhance productivity and quality as well as stabilizing yield 

gains. These include emphasis on biotic an abiotic stresses. 
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5. CLUSTER IDENTIFICATION & 
CHARACTERIZATION 

RS&M is being planted in all ecological zones from northern hilly areas to the southern coastal 

areas of Pakistan. However, the concentration of the crop is in areas where water is sufficiently 

available either from rain or supplemented with irrigation sources like canal and tube wells. RS&M 

are widely adaptable crops grown on all types of soils except water logged and acidic soils with 

high aluminum and manganese. The districts with major concentration of RS&M with sowing time 

in these districts are given in Table 11: 

 

Table 11: The Districts with Major Concentration of RS&M with Sowing Time 

S/No: Province Districts 

1 
Punjab 

Attock, Jhelum, Chakwal, Sargodha, Mianwali, Faisalabad, Toba 
Tek Singh, Okara, Muzaffargarh, Rajanpur, Bahawalpur, Rahim Yar 
Khan and Bahawalnagar. 

Sowing Time 
North: 1st October to 31st October, South:  15th October to 
15th November. 

2 
Sindh 

Khairpur, Jacobabad, Shikarpur, Shaheed Banazir Abad, Larkana, 
Sanghar, Mirpur Khas, Umerkot, Dadu, Badin, Thatta. 

Sowing Time Mid October to Mid-November. 

3 
Balochistan  Dear Bugti, Nasirabad, Jaffarabad, Kachhi and Jhal Magsi. 

Sowing Time Mid-October to Mid-November. 

4 
Khyber Pakhtunkhwa 

Buner, DI Khan, Dir Lower, Dir Upper, Haripur, Kohat, 
Malakand, Mardan, Swabi and Tank. 

Sowing Time Mid-September to Mid-October. 

5.1. Identification of Major RS&M Clusters 

Based on the concentration of RS&M acreage, following clusters are identified for this study 

(Table 12).  

i. Cluster 1 of South Punjab. The Southern Punjab cluster consists of Bahawalpur, 

Bahawalnagar, Rahim Yar Khan, and Rajanpur districts. Tehsil Yazman in 

Bhawalnagar district having the major grain markets for this commodity, which is 

centrally located in the two districts, is the focal point of this cluster.  

ii. Cluster 2 of North Punjab The Northern Punjab cluster includes Chakwal district 

and Chakwal tehsil of Chakwal district having over 50% area of the cluster is the 

focal point of this cluster. 

iii. Cluster 3 of Sind The Sind cluster includes Mirpur Khas, Sangha, S.B Abada, 

Jaccobabad, Larkana, and Thatta. The Kot Ghulam Muhammad tehsil from Mirpur 

Khas having the central location in the cluster is the focal point of the cluster. 
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iv. Cluster 4 of Balochistan The Balochistan cluster includes districts of Jaffarabad, 

and Naseerabad. The Sohbat Pur tehsil of Usta Muhammad of Jaffarabad has the 

maximum concentration of RS&M area, therefore is taken as the focal point of the 

district.  

Table 12: Main RS&M growing districts and clusters of Pakistan, 2015-16 

District Area (Ha) Production (tonne) Yield (kg/ha) 

Punjab    

Northern Punjab 32,618 9,632 525 

Chakwal district 20,316 8,053 396 

Northern Punjab cluster 20,316 8,053 396 

Other northern (barani) districts (4) 12,303 1,578 128 

Southern Punjab 53,743 23,796 443 

Bahawalpur. 11,817 6,799 575 

Bahawalnagar. 10,401 4,775 459 

Rahim Yar Khan 8,296 3,723 449 

Rajanpur. 6,435 2,023 314 

Southern Punjab cluster 36,949 17,321 469 

Other southern Punjab districts (6) 16,795 6,475 386 

Central Punjab districts (21) 44,476 17,887 402 

Total Punjab 130,838 51,315 392 

Sindh    

Mirpurkhas 13,240 13,349 1008 

Sanghar 8,537 8,607 1008 

S.B.Abad 4,571 5,196 1137 

Jacobabad 4,352 5,166 1187 

Larkana 4,318 5,079 1176 

Thatta 3,352 2,883 860 

Sindh cluster  38,370 40,280 1050 

All other districts of Sindh 10,730 11,083 1033 

Total Sindh 49,100 51,363 1046 

Balochistan    

Nasirabad 5,802 3,909 674 

Jafarabad 6,560 3,970 605 

Balochistan cluster 12,362 7,879 637 

Other districts of Balochistan 1,851 890 481 

Total Balochistan 14,213 8,769 617 

Locations of these clusters in various ecological regions of the three provinces of Pakistan are 

shown in Figure 1: 
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Figure 1: Location of RS&M Clusters in Pakistan 

5.2. Description of Clusters 

The features of each cluster with respect to the environment, agronomy, competing crops, the 

intensity of the crop in the cropping system, marketing, value addition, processing, 

socioeconomic networks, etc. are prescribed and compared in Annexure-3. A brief description 

of each cluster is given in the following sections. 

5.2.1. Southern Punjab Cluster 

Water scarcity in the cluster, less productive soils, short duration oilseed crops have made RS&M 

more profitable than other crops in the cluster. Compatible varieties of toria and raya for the 

ecosystem of the region have been widely adopted by farmers. Small oil extraction units are also 

seen in all the areas. However, oil extraction technology used in all clusters is obsolete. Bulk 

marketing is common at main markets and then it is shifted to the bigger markets of Multan, 

Muzaffargarh, etc. 

Established linkages exist between various stakeholders in the value chain. Some of the big 

roads link the cluster with several grain markets. Marketing agents have better linkage with 

farmers to exchange agricultural inputs with their produce. Despite the presence of necessary 

infrastructure, significant constraints are recorded which are mainly related to the timely 

availability of agricultural inputs and management of the crop. Low efficiency in oil extraction 

produces low quality meals. Relatively high support price of wheat, poor mechanization of oilseed 

crop, intermittent rainfall and temperatures with diseases and shattering are the teething issues 

in the cluster. 
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Gaps in the application of inputs and availability of agricultural technologies are significant. 

Quality of the produce is also not good for human and animal consumption because of the 

presence of erucic acid and glucosinolate above the permissible limits. 

5.2.2. Northern Punjab Cluster  

RS&M is a major rainfed crop in Rabi (winter) season grown since centuries in this cluster. 

Input supply system, grain market, oil expelling and linkage to the mega markets in the cluster 

is pretty strong. Improved climate smart varieties compatible to the region’s climate has made 

the crop profitable compared to other crops. However, farmers’ preference is now changing the 

scenario because of scarcity of farm labor and they like to cultivate easier crops like fodder, 

wheat etc.  Small farmers are dominant in this area and there is a little market surplus with 

them. Usually, expellers procure from the village collectors. Direct selling from the producers 

to expellers or to the grain market is also practiced. A well-established system also exists at 

some places for procurement wherein the big brokers procure from the farmers directly or from 

the small venders to ship in bulk to the solvent plants in major cities or to big markets. 

Productivity is significantly low because of inclement weather conditions and less use of inputs. 

Having a small surplus, most of the farmers keep the produce with them for domestic 

consumption. Quality of the produce is a major problem in most of the RS&M varieties in this 

cluster. 

5.2.3. Sindh Cluster 

Traditionally RS&M is planted in this cluster having dominance of raya, taramira, canola and 

other hybrid varieties. Agriculture inputs supply system, domestic buyers, grain market, 

processors, and other stakeholders are present in the cluster. Yield of the cluster is highest 

among all other clusters. Farmers are of bigger land holding and have good market connectivity 

thus sell their crop to the main markets directly. However, there are still significant gaps to be 

bridged specifically improving marketing efficiency. Far flung areas in this cluster use low quality 

inputs thus yield potential cannot be achieved. Quality of this product for human and animal 

consumption as an oil and meal is not recommendable as major size of produce is locally crushed 

via domestic expellers with low quality oil produce. 

5.2.4. Balochistan Cluster 

In this cluster, RS&M is sown in standing rice crop when latter is near to harvest. Having 

the history of planting of RS&M, network of input providers, oil expellers and market 

mechanisms have been well established in the cluster. Commission agents/arties provide 

input supplies to farmers but also procure the produce. These arties or the brokers have 

their linkages with the bigger markets. Although, average land holding is significantly larger 

than in other clusters but improper marketing system and clay loam salty soils are 

constraining the yield level of the crop in this cluster. Availability of agriculture inputs and 

their quality at the right time of sowing and prices are the other major issues. 
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5.2.5. New Proposed Cluster 

The feasibility for development of new business clusters for RS&M is studied for improving the 

efficiency of existing ones throughout the value chain. Key stakeholders in community cluster are 

identified with growers, input suppliers, marketing agents, processors, importers, researchers for 

R&D, policy makers etc. to development and growth of the existing clusters, existing and potential 

demands of national and international markets, geographical potential, competitors, major drivers 

of success or failure and identify the product, processes, market segment(s), technologies, 

infrastructure, human  resources, and institutions that the cluster may be currently missing in 

meeting the potential high-end domestic and international demand. 

Rural Lahore especially of Barki areas was identified with a potential to develop a new cluster 

having a scope to grow canola varieties where all the players of clusters are present and their 

interaction is strong. We believe that with proper institutional support, the productivity and 

profitability of RS&M in this cluster would be relatively high, and value addition activities can be 

relatively easily established because of the proximity of the area to the industrial zone of Lahore 

and favorable soils, water and other input availability. This will strongly help in reducing the 

dependency of the country on imported edible oils, targeting malnutrition and reducing health 

hazardous by improving the quality of edible oils/ghee. However, the cost analysis of Lahore 

cluster has not been given for want of idea approval. After approval of the scheme the pilot project 

in two-three villages can be initiated out of the saving of the proposed project. 

5.3. SWOT Analysis 

SWOT analysis has been done for each cluster and attached in Annexure-4. Some important 

points of SWOT analysis are made below for comparison purpose.  

5.3.1. Southern Punjab Cluster 

Climatic conditions are conducive for mustard varieties including areas having less irrigation. 

Farmers are quite aware of this crop and its dividends and in many pockets enjoyed a sizeable 

area as well. Sowing time in Zaid Kharif with early harvesting then normal rabi crops is also giving 

an edge. Farmers holding land in medium range and cluster approach can work better. However, 

high temperature during crop establishment and terminal stages can cause shortening of 

growing seasons and fog while intermittent rain during crop growth can reduce yield 

considerably. 

5.3.2. Northern Punjab 

Soil and environmental conditions are conducive for rapeseeds cultivation because soil is rich, 

area is rain-fed with sufficient moisture due to summer rains and by default mustard has been a 

major crop of tis zone with wheat, lentil and fodder as competing crops. Good varieties with 

procurement mechanism can lure farmers to adopt good agriculture practices. However, 

persistent drought in late summary and low profitability coupled with biotic stresses can 

negatively affect area under this crop. 
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5.3.3. Sind Cluster 

Climatic conditions are favorable for rapeseeds and mustard varieties and less availability of 

surface supplies and farmers have also a choice of this crop is late kharif or early Rabi and little 

effort through synchronization of efforts and management of inputs and marketing can improve 

the crop productivity. Relay cropping is also popular in hard soils after rice. However, high 

temperatures and humidity can lure sucking pests and diseases that significantly reduce the 

yield.  

5.3.4. Balochistan Cluster 

Clay and Clay loam soil, less irrigation and other climatic conditions are favor mustard planting 

in rice fields as relay crop by utilizing the residual moisture and without soil preparation. 

Therefore, mustard planting is the phenomenal choice of the farmers.   However, less awareness 

about good management practices, spurious seeds, low mechanization, shattering problems in 

varieties, pest problems and uncertain produce can attract the farmers towards other crops as 

well.  

Analysis of the existing rapeseed and mustard varieties revealed that raya is the dominant variety 

planted in Pakistan because of the short duration, endurance against stresses, less shattering 

during harvesting etc. However, this variety is not good for human consumption because of its 

high levels of erucic acid and glucosinolates which are hazardous chemicals for health.  

Lack of high yielding varieties, especially hybrids, with proper agronomic practices to produce yield 

according to potential and afterwards harvesting with proper machines are the limiting factors. 

Specialized extension services, organization of farmer in a cluster at village level and then 

clustering all village level clusters. 

Small farmers and diversified cropping schemes for each farm, management issues and low 

profitability are the major drivers of failure of rapeseed and mustard in Pakistan. Moreover, this oil 

seed crop has been planted on a major area due to natural stresses and not on the basis of 

favorable conditions. Therefore, the inclusion of better varieties with a comprehensive extension 

strategy is needed for good agriculture production. After analysis of the existing germplasm 

available and complementary conditions, it can be contemplated that varieties having ability to face 

stresses can withstand under harsh environment. Brassica junica with double zero ability can be a 

better option.  

Infrastructural, institutional and human resources are the major gaps. Farmer knows about high 

yielding seeds of pioneer, ICI and even the local as well, but the adoption of good quality seed 

on a massive scale is almost nonexistent. Likewise, adoption of management techniques, 

machinery, harvesting, post harvesting, storage, marketing, local extraction, consumption, health 

hazards have also gapped from standard practices to existing practices.    

5.4. Analysis of Value Chain: 
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Figure 2. Value Chain of RS&M 

Value chain analysis reveals that product can flow in various directions (Figure 2), however, an 

efficient flow where all parties can get a due share according to their contribution in the value chain 

is missing. 

Threadbare analysis revealed that almost similar structure and functioning of the value chain, 

with slight variation, exist in all clusters with dominance of ordinary expellers (called ‘kohloos’) in 

each cluster. However, major modern solvent industry exists outside the production zones 

because of their major reliance on imported canola seed, rather than on local production.  

Farmers mostly sell the product to the middlemen and a bulk is pooled into the grain markets a 

portion of which is specialized for oilseed business. Not every broker in the grain market is 

involved in this business. Yazman has a bulk marketing to Multan, and Chakwal to Gujjar Khan 

which are known markets for oils and huge business of expellers. The extracted  oil has market 

in the northern parts of Pakistan. Kot Ghulam Muhammad and Usta Muhammad also have local 

crushers but grain markets in Mirpur Khas and Naseerabad also have a setup of procurement 

through beoparis to sell it to the major market in Sukhar for processing through solvent plants 

located in Multan and Karachi. 
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6. CHALLENGES FACED BY THE 
CLUSTER 

Although most of the constraints are similar in various clusters, however, due to variation in 

land holding and local consumption and marketing, some dissimilarities also exist which are 

elaborated in the following section. 

6.1. Constraints at Production Level 

Production level constraints are summarized in Table 13 and explained below.  

 Lack of affordability of farmers and availability to appropriate high-yielding, short-duration, and 

endurance against stresses with less shuttering and having low erucic acid and glucosinolates 

contents suitable to the ecoregion of the cluster is a serious constraint, although few of these 

varieties are already available in the public and private sector.  

 The weak R&D base on RS&M varietal development limits the supplies of new high-yielding 

varieties suitable for the ecoregion of various clusters. In addition, the small size of each cluster, 

small and scattered nature of RS&M area in non-cluster zones, and small seed requirement limit 

the viability of seed production of modern varieties by the private seed companies.   

 Analysis of the existing RS&M varieties revealed that raya is the dominant variety planted in 

Pakistan because of its short duration, and endurance against stresses and shattering, etc. 

However, this variety is low yielding and not good for human consumption because of high levels 

of erucic acid and glucosinolates as hazardous chemicals.  

 On the other hand, long duration canola varieties also have problems of fitting in the cropping 

systems. Biotic and abiotic stresses, deteriorated quality of seeds, missing double zero varieties 

are the general constraints that hold good for all the clusters. 

 In addition, hybrids of canola have high yielding potential, but non-availability and high cost of 

the seed, improper agronomic practices, and lack of proper machines for harvesting are the 

limiting factors. 

 Specialized extension service, farmers’ organization at village level, and then at cluster levels 

are missing.  

 Non-availability of quality inputs, especially seed and pesticide, has been identified as one of the 

major constraints missing during the consultation with stakeholders’ in various clusters. 

 Ayub Agriculture Research Institute (AARI) has devolved a new variety called ‘AARI Canola’. It 

has been claimed that it is double zero in B. juncea background and is also high yielding although 

it is open pollinated variety (OPV) and its adoption is very limited. 

Table 13: Gaps and Constraints at Production Level 
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 Parameters Southern 

Punjab Cluster 

Northern Punjab 

Cluster 

Sindh Cluster Balochistan 

Cluster 

1. Availability of 

high-yielding 

varieties for the 

following traits: i) 

short duration, ii) 

endurance 

against stresses; 

iii) shuttering 

resistant 

 Short-duration 

varieties are 

needed for the 

ecoregion, 

although 

drought may 

not be an issue 

 Accessibility of 

farmers is low 

 Short-duration is 

not needed for 

the ecosystem; 

 Drought and 

shuttering 

resistant 

varieties 

suitable for the 

system is not 

available. 

 Short-

duration 

varieties are 

needed for 

the ecoregion, 

although 

drought may 

not be an 

issue 

 Accessibility 

of farmers is 

low 

 Short-duration 

is not needed 

for the 

ecosystem; 

 Drought and 

shuttering 

resistant 

varieties 

suitable for the 

system is not 

available 

2. Seed 

multiplication 

priority of the 

public and private 

sector 

Medium Low Medium Low 

3. Seed cost for 

suitable hybrids 

High High High Very high 

4. Extension 

services 

Extensive 

extension 

network but 

ineffective 

Extensive 

extension network 

but ineffective 

Weak Very Weak 

5.  Special campaign 

of extension 

Rare Rare Non Non 

6. Extension 

services 

Moderate Moderate Weak Weak 

7. Commercial 

inputs 

Available but 

quality of seed 

and pesticide is 

low 

Available but 

quality of seed is 

low 

Available but 

quality of seed 

and pesticide is 

low 

Available but 

quality of seed 

and pesticide is 

low 

8. Labor input Family and Hired 

labor are 

available 

Labor is short Labor is short  Family and hired 

labor are 

available 

9 Contract farming Non Non Non Non 

Infrastructural, institutional and human resource capacities are the major gaps. It needs to be 

analyzed that despite the fact that farmers know about high yielding seeds of pioneer, ICI and 

even of locally developed improved varieties and hybrids, why the adoption of these 

varieties/hybrids on a massive scale is almost nonexistent? Likewise, adoption of appropriate 

crop management practices especially recommended level of input use is lacking. 
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6.2. Constraints at Processing Level 

 There are 16000 Kohloos and 6000 expellers with crushing capacity of over 4.5 million 

tonnes of oilseed. But the recovery rate of kohloos is poor compared to solvent plants.  

 Pakistan standards quality control authority has notified standards for RS&M oil 

(http://updated.psqca.com.pk/division-wise-standards/agriculture-food-division/), but the 

implementation is lacking. Implementing these laws will create a space for good quality 

oils like canola oil and the poor quality oils will gradually fadeout. This will improve the 

health of the consumer and bring additional benefits to canola producers in terms of 

higher prices to their producers.  

6.3. Constraints at Trading Level 

 Low price of the produce to farmers at the time of harvest is one of the major 

constraints at the trading level. Farmers sometimes go for distress sale to meet 

their livelihood requirements.  

 No protection of farmers against price variation across the years compared to the 

competing wheat crop the price of which is ensured by the government through 

support price and procurement mechanism.  

 High transportation costs due to poor road infrastructure,  

 Exploitation by middlemen and lack of processing facilities were the main 

marketing related issues.  

 Heavy import of the low priced but low quality palm oil and blended oil distresses 

the prices of high quality canola oils.  

 Solvent industry despite of having the processing capacity of over 4.5 million 

tonnes of oilseeds has weak linkage with the producers.  

  

http://updated.psqca.com.pk/division-wise-standards/agriculture-food-division/
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 Table 14: Gaps and Constraints at Processing and Value Chain Level 

Sr. 

# 

Parameters Southern Punjab 

Cluster 

Northern Punjab 

Cluster 

Sindh Cluster Balochistan 

Cluster 

1. Efficiency of 

extraction 

plants 

Low Low Low Low 

2. Oil quality 

standards  

Present but not 

implemented 

Present but not 

implemented 

Present but not 

implemented 

Present but not 

implemented 

3. Fluctuation in 

prices over the 

years and 

protection 

mechanism 

High fluctuation 

and no protection 

mechanism 

High fluctuation 

and no protection 

mechanism 

High fluctuation 

and no 

protection 

mechanism 

High fluctuation 

and no protection 

mechanism 

4 Transportation 

cost 

High High High High 

5 Import of low 

quality edible 

oil 

Discourages the 

local production of 

RS&M which can 

provide high 

quality edible oil. 

Discourages the 

local production of 

RS&M which can 

provide high 

quality edible oil. 

Discourages the 

local production 

of RS&M which 

can provide high 

quality edible oil. 

Discourages the 

local production 

of RS&M which 

can provide high 

quality edible oil. 

6. Training of 

farmers to 

store RS&M at 

ambient 

temperature 

Non Non Non Non 
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7. CLUSTER DEVELOPMENT 
POTENTIAL 

7.1 Productivity Enhancement Potential 

Productivity of RS&M in Pakistan is one of the lowest among the countries who grow these 

crops. As against the world average of 2144 kg/ha, highest productivity of 3640 kg/ha of 

European Union, average yield in Pakistan is only 951 kg/ha. Longer crop durat ion and high 

carbon content in the soil may be the major factors attributing to high productivity in the major 

RS&M growing countries of the world. The significant variation in provincial yields from national 

yield exists (Table 15)  

Table 15: Yield Gap across Various Provinces of Pakistan & Across the World 

Province 

Yield (Kg/Ha) % of Provincial 
to National 

Yield 

% of Provincial 
to World Yield Provincial 

Average 
National 
Average 

World 
Average 

Balochistan 631 951 2,144 65.1 28.9 

KP 526 951 2,144 57.2 25.4 

Punjab 986 951 2,144 101.9 45.2 

Sindh 1058 951 2,144 110.4 49.0 

To meet this wide gap in yield, Federal and Provincial Research institutes are working regularly 

for the development of new varieties through development and non-development programs. 

Likewise, National and Multinational companies have also worked a lot to introduce oilseed 

varieties in Pakistan. A complete list of major oilseeds varieties developed has been maintained 

and placed at Annexure-6. AARI canola (ZBJ-06012) exhibited 3152 kg/ha seed yield potential 

in NUMYT 2010-11 at Pioneer Seed Farms, Sahiwal, Pakistan. The new strain showed tolerance 

against diseases especially alternaria blight, Powdery mildew, downy mildew and white rust and 

also escapes he aphid attack due to early maturity (Mahmood et. al., 2017) 

The available high-yielding varieties and hybrids from the public and private sector, we believe 

that enhancing the overall per ha yield of RS&M by 15-20% in five years is realistic if proper 

technologies and management practices are promoted at each cluster-level.  

The yield enhancement drive through improved management practices and adoption of improved 

varieties can increase the mustard production by 5179 tones just in the focal point of all clusters, 

generating US$2.68 million revenue to the farmers (Table 16). This is also expected to generate 

additional employment in rural areas in various crop management practices, especially in 

harvesting. 
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Table 16: Potential of Yield Improvement in the Focal Points of Different Clusters 
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(kg/ha) (%) (kg/ha) 
(Kg/ 
ha) 

MT 
Million 
US$ 

Yazman Cluster Focal point 8,262 1,421 15% 1676 220 1807 0.94 

Chakwal Cluster Focal point 11,176 979 20% 1200 200 2243 1.16 

Kot Ghulam Muhammad 
Cluster Focal point 

3446 1008 20% 1240 207 712 0.37 

Usta Muhammad Cluster 
Focal point 

3017 677 20% 829 138 417 0.21 

Overall 25907 1021 19% 1,236 191 5179 2.68 

7.2 Import Substitution Potential: 

Overall twenty-five percent productivity enhancement will substitute imports of mustard and 

related products. Assuming the consumption patter remains constant in the country, we are 

expecting that this will initially reduce import of RS&M to the tune of 7235 tonnes in one year 

reducing the foreign exchange drain by US$ 7.10 million after the development program has 

successfully achieved its target in five years’ period. It should be noted that these estimates 

are based on the yield increment only in the focal point of each cluster, while spill over in the 

surrounding areas of each focal point will generate substantial additional income and 

employment and thus much bigger import substitution in the country. 

7.3 Improvement in Quality 

Promotion of canola like variety having higher yield with shorter duration will not only increase 

production and reduce imports of RS&M grain, as discussed above, it will also generate 

improvement in quality of the RS&M grain as follows: 

 Lower than 2 per cent erucic acid in RS&M grain will produce improved quality 

livestock feeds as oil meal contains less than 30 micromoles glucosinolates per 

gram of defatted meal, 

 The oil of RS&M can be used as salad for its light color and texture,  
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 The oil RS&M can be used in baking industry (as canola oil has lower saturated 

fatty acid, modifies the texture of baked product by making it moist and soften).  

 Promotion of mustard based varieties having double zero abilities can remove the 

quality concerns of consumers. Moreover, mustard has also a niche value and its 

export can be increased with value addition and market linkages. 

Such varieties like Canola and Gobhi sarson are already available. These are long duration crops 

confined to irrigated areas of Punjab and Sindh. These have already been adopted on limited area 

but are emerging oilseed crops. These varieties can be promoted in the new cluster in Lahore where 

irrigation is available. There is a potential of introducing these varieties on 50% areas of RS&M in the 

focal points of the clusters. This will improve the quality of RS&M and increase 50% of the produce 

price at par to the import parity price. 

7.4 Improvement in Value Addition: 

Improved value addition can not only enhance the quality of oil and meal but also improve the oil 

processing efficiency of RS&M sector. Over 6,000 local Kohloo expellers are inefficient giving 

only 10-11% oil extraction, while small-scale modern solvent expellers at village level are 

available at cheaper price which will improve oil extraction efficiency up to 17-18%. In addition, 

possibilities exist for value addition and packaging like meals, cake, oils, mustard paste/sauce 

which can also add value of the RS&M sector.  
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8. UPGRADATION PLAN, POLICIES 
AND STRATEGIES 

8.1 Plan 

After analyzing the potential of RS&M value chain, and discussion with appropriate stakeholders 

especially researchers and extension agents, the following targets were fixed for a development 

project of five-year duration in (table 17). 

Table 17: Targets for Rapeseed and Mustard Clusters 

1. Increase 15-20% yield in various clusters 

2. Improve the processing efficiency from existing 10% extraction rate from Kohloose to 18% 

 3.  Reduce post-harvest losses in RS&M currently from 5% to 2%. 

We believe these targets are achievable if appropriate policies and strategies are adopted which 

are suggested in the coming section. To implement these policies and strategies, investment 

would be required by the public and private sectors which are identified and their economic 

viabilities. Increase in oilseed supplies from domestic sources, especially RS&M, is possible in 

Pakistan with enabling policies, introduction of improved varieties, good agriculture practices, 

efficient procurement, and efficient processing. 

8.2 Policies: 

First of all, the government should realize that direct income subsidy to oilseed growers, like the 

one currently in place (i.e., Rs. 5000 per acre) may help to encourage oilseed production only for 

the time being as far as the subsidy is in place but does not help to improve productivity on 

sustainable basis. Productivity can be enhanced on a longer basis only if cluster-based issues 

are resolved through R&D, related infrastructure is built in the cluster, and marketing issues 

facing to the cluster are addressed. The subsidy programs are very expensive and also create 

anomalies during its implementation. These programs must be replaced by creating cluster 

based needed infrastructures, improving farmers and traders’ capacities, and resolving farmers’ 

productivity issues through research. So, there should be the major shift from the current 

generalized subsidy to cluster-based needed subsidy in the cluster approach. 

Second, the prime focus of R&D in each province on major crops with little attention on oilseeds 

crops has to be balanced out. We believe that balanced investment on RS&M can provider much 

greater dividend to the society. Moreover, research on RS&M should expand its current focus 

only on developing new varieties to address the issues along the value chain of the commodity. 

In addition, private sector should be encouraged to invest on RD&M research. 
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Third, the emphasis on safe and nutritious food, especially oilseeds, shall be increased.  Food 

safety and quality are the main pillars of food security. To strengthen these pillar, provincial food 

authorities have already been constituted to implement food laws promulgated by the provincial 

assemblies wherein the concern about Vanaspati ghee is very common. The advancement in 

food sciences and quality concerns of the society and food authorities will force the industry to 

respond according to the changing demands.  

To improve the quality of edible oils, the policies shall include imposition of terrify on the import 

of low quality oil to promote the high quality domestic production of edible crops like canola. 

Therefore, gradual replacement of imports with local production will be possible with policy 

package as below: 

 The import of cheaper low quality edible oil should be allowed only with the condition to develop 

an edible oil cluster of high quality sunflower, canola, etc. within the country so that at least 10% 

of the imports shall be additionally replaced with local procurements of high-quality oilseed every 

year. In other words, opening of LCs for oil imports shall be linked with R&D work of the importing 

firm. 

 Link the import quota for edible oil or grain with the procurement of local produce. For every 

100,000 tonnes imports of edible oil grain or 30,000 tonnes of edible oil, the importers must show 

a certificate of 5000 tonnes of procurement of local produce.  

 Imposition of 5-10% additional duties on the imports of RS&M as oil to create space for the local 

RS&M and sunflower supplies. 

 The Chairman Pakistan Venaspati Association in its speech in the International Oilseed 

Conference on January, 2018 urged to strengthen R&D in edible oil sector in the country to 

encourage the use of locally produced raw material and domestic processing of edible oil 

because of the imposition of additional export duties by exporting countries and rise of 

transportation charges. 

 In addition, PSQCA standards and other food laws especially correct labelling on food items, 

processing, packing, post-harvest processing, cooking, consumption needs to be regulated to 

restrict human consumption of rapeseed and mustard varieties with high erucic acid and 

glucosinolates. 

8.3 Strategies 

8.3.1.  Develop Famers Entrepreneur Groups (FEGs) 

The Farmers Entrepreneur Groups (FEGs) will be established at union council levels in each 

RS&M cluster for about 500 ha of RS&M area, and farmers will be registered in the respective 

area clusters groups. All the incentives and public sector activities to strengthen the RS&M 

clusters, especially capacity building training, will be geared through the group rather than to 

individual farmers. The FEGs can monitor each other for the quality production, and enter with 

traders and processors into contract farming with assured supply of quality output with at pre-
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determined price. 

8.3.2. Yield Improvement 

Although RS&M crops are occupying very little area in overall cropping pattern in various clusters 

of Pakistan, yet keeping in view the burgeoning requirements and compatibility of this crop with the 

environment, there is a good scope for its vertical expansion in the existing clusters and horizontal 

expansion in new areas. Various strategies used to enhance productivity will include the following:  

8.3.3. Strengthening the RS&M Research 

Punjab has reasonable structure for oilseed research and has also released some canola 

varieties and hybrids. However, the RS&M research activities in Punjab needs to be further 

strengthened and in other provinces need based research program needs to be initiated. Special 

funds are allocated in each cluster to strengthen the varietal development and crop management 

research. Solvent industry which is ready to work in collaborative mode with the public sector will 

also be engaged in result-oriented research.  

Advanced germplasm, varieties and hybrid will be imported for development of canola varieties 

with Brassica juncea genotype suitable for the local condition. For example, for the Northern 

Punjab cluster, drought resistance will be the major consideration for developing high yielding 

varieties and for Southern Punjab cluster, heat and salinity tolerance will be major factor. The 

improved exotic donors will be used for canola variety development plan through partnership 

research and development with FEGs using conventional and advanced crop breeding 

techniques. 

8.3.4. Seed Production 

As noted earlier, availability of modern variety seed at reasonable prices is a major constraint to 

improve RS&M productivity. The members of FEGs having best productivity in the cluster 

will be engaged in seed production. The agricultural extension departments of the provinces 

will purchase these seeds from the seed-producers in every FEGs and distribute it to the cluster 

farmers at seed exchange basis. Government bear the cost of Rs5000 per acre for distributing 

subsidized seed to the farmers. Special funds have been allocated in each cluster for seed 

production and distribution in each cluster. 

8.3.5. Productivity Enhancement Campaign 

Productivity enhancement campaign using method and result demonstrations of modern 

technologies will be started by the energetic and qualified staff of the extension department of each 

province specifically hired and trained for specialized extension. These campaign in each cluster 

will emphasize on the following management issues: 

 Introduction of new high-yielding varieties and hybrids of canola 

 Timely cultivation of the crop,  

 Balanced use of fertilizer within farmers’ resources,  
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 Identification and proper management of pests, especially diseases.  

 Emphasize on single cropping of Gobhi Sarson (Brassica napus) rather than intercropping 

especially in Northern Punjab and Balochistan clusters. 

 Proper land preparation in Balochistan cluster 

Need-based funds have been allocated for these campaigns in each cluster. 

8.3.6. Cluster-based Infrastructure Development 

Incentives will be provided to build need-based infrastructure, like collection centers with common 

shed, store houses, auctioning floor, etc. These infrastructures will be built on cost-sharing basis 

with all materials provided by the government and labor and land by the farmers. The collection 

center will become the center for all production and marketing activities. Farmers will bring their 

produce at the collection centers where it will be cleaned, graded and packed. Processors and 

traders will make marketing deals with the collection centers. The center will hire a development 

officer along with few supporting staff who in addition to marketing of the produce will also provide 

the key information like varieties, good agriculture practices, inputs, output markets, etc. The 

center will be run by the group although initial cost for management mill be provided by the 

government. The profit of the center will be share among farmers proportion to their investment 

in the center. 

8.3.7. Capacity Building of Stakeholders 

Proper training of farmers and capacity building of stakeholders may not only improve yield but 

also improve quality and reduce harvest and post-harvest losses. Farmers will be trained on good 

agriculture practices, proper harvesting technique using RS&M harvesting index, balanced use 

of inputs, selection of appropriate variety for the eco-regional conditions of their own cluster and 

farms. Similarly, capacity of farmers and traders on storing RS&M on ambient temperature can 

also reduce post-harvest losses and produce quality. The capacity building of processors will 

also help them to improve the quality of oils. 

8.3.8. Promote Modern Oil Extraction 

As noted earlier, the oil extraction through traditional ‘kohloos’ is too inefficient. The modern small 

scale oil expeller plants will be provided to FEGs on 50:50 cost sharing bases. Farmers will pool 

their resources and share the income proportionate to their share of investment. Staff engaged 

in the oil processing unit will be trained on food safety protocols. Every farmer getting the services 

of oil extraction will be charged for it. It will be run by the group although initial cost for 

management will be provided by the government. The product of the processing will be diversified 

to include products like meals, cakes and oil packs to enhance the profitability of the unit. Branding 

of various processed products will be introduced. 

8.3.9. Promote Contract Farming 

Sometime the market price of RS&M is much lower than the minimum indicative price announced 

by the government (the price at which farmers have just break-even) which discourage the 
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growers to continue RS&M cultivation. However, sometime the opposite happens when market 

prices goes too high which discourage the traders to procure the local produce RS&M. To 

overcome this problem, contract farming with predetermined price, quality, quantity, and payment 

schedule will be encouraged through FEGs. The prices should be fixed after mutual consultation 

between traders and FEGs and taking in view of import and export parity, market price, etc. The 

government should help to negotiate the terms of the contract and to implement these terms. 

8.3.10. Demand Management  

Canola oil is considered as one of the high-quality edible oil among high income groups. 

However, it is not so popular among the masses because of its high prices. With increased 

domestic production, it is intended to bring the canola prices at par or lower to other quality edible 

oils. Additional demands for canola oil will be created through awareness campaigns by 

highlighting the health benefits of canola oil compared to other low-quality oils.     
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9. INTERVENTIONS AND ECONOMIC 
ANALYSIS 

Following interventions are suggested to implement the RS&M Upgradation Plan: 

1. Improve yield through promoting improved management practices 

2. Reduce post-harvest losses by training of stakeholders along the value chain to adopt 

appropriate storage and value chain practices. 

3. Improve yield of various clusters by introducing new high-yielding varieties up to 25% 

4. Introducing small scale solvent extraction plants at the village level. 

5. Campaigning for the use of quality edible oils by highlighting the health benefits of the RS&M 

canola oils   

This chapter discusses the costs associated with cluster development strategies presented in 

previous chapter. This also identifies resources and requisite inputs for achieving all the targets. 

An economic and social impact analysis has also been conducted that evaluates the benefits of 

the RS&M cluster development interventions  

9.1 Overview  

Interventions are being proposed here to increase Rapeseed & Mustard yield, improve value 

chain, and improve processing techniques; so as to increase the overall value of the produce for 

the farmers and for other sector stakeholders. Cost and benefit analysis have been done 

separately for each of the four clusters. 

The economic and financial analysis of Rapeseed & Mustard clusters has been carried out by 

identifying the benefits of the proposed interventions and their associated costs. Cost and benefit 

analysis have been done in a five-year timeframe; separately for each of the four clusters. 

Discounted cash flow analysis has been carried out to work out the economic viability of the 

proposed interventions in terms of NPV and IRR. 

9.2 Key Benefits and Costs 

Following four interventions have been proposed for transformation of the four 

Rapeseed & Mustard clusters of Pakistan. 

i) improvement in Rapeseed & Mustard yield through demonstration and 

improvement in extension work 

ii) reduction of post-harvest losses 

iii) improvement in quality by introducing high-yielding varieties 

iv) promoting use of mechanical oil extraction 

The expected benefits by implementing the proposed interventions have been based on certain 

assumptions which have been decided in discussion with Rapeseed & Mustard sector experts. 

Expected benefits have been calculated with reference to the baseline situation of each of the 
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four clusters. Based on the assumptions, the value addition by implementing these interventions 

has been calculated in a five-year timeframe. 

The resources required for the implementation of the proposed interventions package includes i) 

additional operational costs of improved Rapeseed & Mustard production, value chain 

development, and processing, and ii) sector development investments like R&D by government, 

iii) fixed capital investment in machinery, etc. by government and private sector. The whole 

analysis has been based on incremental costs and benefits of the proposed interventions. 

The detailed feasibility of RS&M oil production unit is separately estimated and explained in 

Appendix. For each cluster, the number of RS&M oil production units required was estimated 

based on the estimated Rapeseed & Mustard quantities that will be processed and the average 

capacity of the production unit. Total investment and operational costs of processing in each 

cluster were incorporated in the main feasibility model. The following section explains the 

feasibility of the whole package of interventions. 

9.3 Kot Ghulam RS&M Cluster 

9.3.1.  Current Situation 

The study has considered 3,446 ha of area under Rapeseed & Mustard production in the focal 

point of Kot Ghulam Muhammad Rapeseed & Mustard cluster which is currently producing 3,743 

tonnes of Rapeseed & Mustards per year. Current yield in the cluster is 1.01 tonnes/ha; showing 

a growth of 0.5%. Following table shows the cluster’s current production performance. 

Table 18: Kot Ghulam Muhammad Cluster – Current Production Situation  

Area under cultivation in the focal point of the cluster  (ha) 3,446 

Total Production of the focal point (tonnes) 3,473 

Production yield at the focal point (tonnes/ha) 1.01 

Annual yield growth without intervention 0.50% 

Farm gate price of Rapeseed & Mustard (US$/ton) 519 

Rapeseed & Mustard production and its value at the current farm gate price in the next five 
years in a no-intervention scenario is shown in the following (table 19): 

Table 19: Kot Ghulam Muhammad Cluster – Rapeseed & Mustard Production in No-

Intervention Scenario 

 Year 2 Year 3 Year 4 Year 5 

Default yield (tonnes/ha) 1.02 1.02 1.03 1.03 

Annual expected  production without 

intervention (Tonnes) 3,508 3,525 3,543 3,561 

Total value of production at farm 

gate (US$) 1,818,823 1,827,917 1,837,057 1,846,242 
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9.3.2. Benefits of the Proposed  

9.3.2.1. Intervention 1 - Demonstration & Improved 

Extension Services  

Productivity enhancement campaigns will be launched through demonstration of modern 

technologies and distribution of seeds of improved varieties to the farmers at subsidized rates. It 

is estimated that these efforts in Kot Ghulam Muhammad cluster will increase the Rapeseed & 

Mustard yield by 20% over a period of five years. However, it is assumed that farmers will 

gradually adopt new practices and variety; thus, yield increase in the cluster will be gradual at a 

rate of 5.0% per year starting from the second year. Based on these assumptions, the value of 

increased Rapeseed & Mustard production at the current farm gate price of US$ 519 per ton is 

shown in the following table 20 

Table 20: Kit Ghulam Muhammad Cluster - Increased Rapeseed & Mustard Value through 

Improved Management Practices  

 Year 2 Year 3 Year 4 Year 5 

Current Yield without interventions 1.02 1.02 1.03 1.03 

Yield increase over five years 5.00% 10.00% 15.00% 20.00% 

Increase in yield (tonnes/ha) 0.05 0.10 0.15 0.21 

Additional production from enhanced yield 
(tonnes) 175 353 531 712 
Expected additional Value (US$) 90,941 182,792 275,558 369,248 

9.3.2.2. Intervention 2–Improve Capacity to reduce Post-

Harvest Losses 

Rapeseed & Mustard crop faces the issue of post-harvest losses of up to 5%. Farmers will be 

trained on improved post-harvest practices for to reduce these losses. These will include 

introduction of advanced threshing and transportation and improving farmers’ institutional 

capacities. Machinery for timely harvesting will be provided in each village cluster. Solvent 

extraction industry can sponsor training programs for better harvesting and storage at ambient 

temperatures to reduce post-harvest losses. 

It has been estimated that with these proposed improved farm management and post-harvest 

practices, these losses can be reduced to 2%. This will lead to increasing the value of the crop 

for the farmer and the downstream players in the value chain. It has been assumed that reduction 

in post-harvest losses will occur from the second year of interventions when the results of 

improved value chain management practices will be realized. Again, the adoption of these 

practices will be gradual by the farmers, thus a linear gradual reduction in losses at a rate of 

0.75% per year has been assumed. Based on these assumptions, the value of increased 

Rapeseed & Mustard production in Kot Ghulam Muhammad cluster at the existing rate of US$ 

519 per ton is shown in the following table 21:    

Table 21: Kot Ghulam Muhammad Cluster – Increased Rapeseed & Mustard Production 
by Reducing Post-Harvest Losses 
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 Year 2 Year 3 Year 4 Year 5 

Current post-harvest losses 
5% 

    

Post-harvest losses after intervention  4.25% 3.50% 2.75% 2.00% 

Increased marketable Production due to 
reduced losses (Tonnes) 

 
28 58 92 128 

Expected additional value (US$)  14,323 30,161 47,534 66,465 

9.3.2.3. Intervention 3 –Introduction of High-Yielding 

Varieties to Improve Quality   

Mustard double zero variety will be promoted which has the ability to produce at least 20% more 

yield than the existing varieties with aggressive persuasion. This will replace the existing area 

under mustard crop with high erucic acid and glucosinolate contents above than the WHO 

standards. This intervention will address the current quality concerns of consumers. It is 

estimated that these efforts in Kot Ghulam Muhammad cluster will increase the yield by 20% over 

a period of five years. 50% area of the cluster will be covered with new varieties. However, it is 

assumed that farmers will gradually adopt new practices and variety; thus, coverage of area will 

be gradual at a rate of 12.5% per year starting from the second year. Moreover, it is assumed 

that the new production will be able to fetch a higher market price of US$ 550 per ton. Based on 

these assumptions, the value of increased Rapeseed & Mustard production is shown in the 

following table 22: 

Table 22: Kot Ghulam Muhammad Cluster – Saving In Rapeseed & Mustard Production 

by Reducing Post-Harvest Losses 

 
Year 2 Year 3 Year 4 Year 5 

Per cent area to be replaced 12.5% 25.0% 37.5% 50.0% 

Area to be replaced (ha) 431 862 1,292 1,723 

Increase in Yield (tonnes/ha) 0.20 0.20 0.21 0.21 

Increase in Production (tonnes) 88 176 266 356 

Expected additional value (US$) 48,231 96,945 146,144 195,834 

9.3.2.4. Intervention 4 – Conversion of Traditional to 

Mechanical Oil Extraction 

Currently, a significant share of the total production of Rapeseed & Mustard is subjected to 

traditional oil expelling techniques (Kohloos) which gives a low oil yield. The Cluster Development 

Plan aims to convert a certain share of this production to mechanical oil expelling which will 

increase the oil yield and the profitability of the value chain actors. This quality and price of the 

oil obtained through mechanical crushing of oilseeds will also be better. It is expected that 40% 

additional Rapeseed and Mustard oilseed production from the cluster will be converted to 

mechanical oil extraction. This will be achieved gradually at a rate of 10% per year in four years. 

It is expected that the intervention will increase the oil yield from 10% to 18%. It is also expected 

that the oilseed cake obtained through mechanical extraction will receive a higher price in the 
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market. 5% increase in the existing price of US$ 296 per kg has been assumed. The detail 

feasibility of solvent oil extraction unit is given in Annexure 5. 

Total value of the increased oil production at an oil price of US$ 1,333 per ton and the added 

benefit of increased oilseed cake price is shown in the Table23: 

Table 23: Kot Ghulam Muhammad Cluster – Increased Oil Production by Increased Use 

of Mechanical Oil Extraction 

  Year 2 Year 3 Year 4 Year 5 

Share of traditional oil extraction from 
RS&M 46.5%     
Percent conversion to mechanical oil 
extraction 30% 7.50% 15.00% 22.50% 30.00% 

Production to be used in mechanical 
oil extraction (tonnes)  132  287  464  664  

Oil yield with traditional extraction 10.5%     

Oil yield with mechanical extraction 17.5%     

Additional oil production (Tonnes)  9  20  32  46  

Rapeseed & Mustard Oil Price 
(US$/ton) 1,333     
Value of increased oil production 
(US$)  12,364  26,771  43,276  61,936  

Added oil cake production with 
mechanical extraction 80% 273  592  957  1,370  

Price of Oilseed Cake (US$/ton) 296     
Increase in cake price due to 
mechanical extraction 5.0% 15    
Incremental value of oilseed cake 
(US$)  1,570  3,399  5,495  7,865  

Value of Increased Mechanical 
Extraction (US$)   13,934  0,170  48,771  69,801  

9.3.3. Total Benefits Summary  

Summary of the value of the benefits of the proposed interventions is shown in Table 24 

 Table 24: Kot Ghulam Muhammad Cluster - Summary of Gross Revenue of the 

Interventions 

Benefits Value (US$) Year 2 Year 3 Year 4 Year 5 

Value of Increased Yield 90,941 182,792 275,558 369,248 

Value of Reduced Post-Harvest Losses 14,323 30,161 47,534 66,465 

Value of Improved Quality 48,231 96,945 146,144 195,834 

Value of Conversion to Mechanical Oil Extraction 
13,934  0,170  48,771  69,801  

Total Value (US$) 167,430  340,067  518,008  701,347  
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9.3.4. Enhanced Costs of the Proposed Interventions 

The above proposed interventions will add the cost of producing, processing, and value addition 

of Rapeseed & Mustard. The costs of the proposed interventions involve two types of costs i) 

value chain improvement costs and ii) sector support interventions costs.  

9.3.4.1. Value Chain Improvement Operational Costs 

The proposed sector transformation plan includes interventions both for on-farm and off-farm 

activities. Improvement entails spending more money for carrying out those activities on modern 

lines. Existing costs and the proposed incremental increases for different cost heads are shown 

in the following Table 25: The detailed production cost is given in the EXL model ‘Cost C’ sheet. 

Table 25: Kot Ghulam Muhammad Cluster – Value Chain Costs and Proposed 

Incremental Increases Cost Head 

Cost item Cost 
Incremental 

Increase 

Production Inputs and Harvest (land preparation, inputs, labor, etc.) 
(US$/ha)  1142 4% 

Mechanical Oil Extraction (US$/ton Rapeseed & Mustard) 
(incremental cost of shifting to mechanical extraction; excluding the raw 
material cost) 141  

Based on the above unit costs, total value chain costs for the entire cluster were calculated. It 

was assumed that costs will be incurred from the second year of implementation. It is assumed 

that cost increase will be gradual and will be completed in four years; starting from the second 

year. Total planned increase in cost was distributed over four years as per the interventions in 

those years. Value chain costs projections are shown in the following table 25: 

 Table 26: Kot Ghulam Muhammad Cluster – Value Chain Improvement Operational 

Costs 

 Year 2 Year 3 Year 4 Year 5 

Production Inputs and Harvest (land 

preparation, inputs, labor, etc.) (US$)  42,628  85,257  127,885  170,513  

Processing Rapeseed & Mustard (US$) 18,643  40,367  65,255  93,393  

Total Costs (US$) 61,272  125,624  193,140  263,906  

9.3.4.2. Cluster Development Investment Costs 

Kot Ghulam Muhammad Rapeseed & Mustard cluster has high growth potential by virtue of its 

diverse agro-ecological conditions. A mega program will be launched that will include conducting 

frontline demonstrations to project Good Agricultural Practices with better seed, balanced 

nutrition, use of weedicides, improved plant protection practices, use of micronutrients, irrigation 

at critical stages and timely harvesting and storage. Awareness about improved practices will be 

created through print and electronic media and provincial extension services. Seed replacement 

program will be launched to introduce new high-yielding varieties. Modern machinery will be 
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distributed to improve post-harvest practices. This will include combine harvester, thresher, 

modified drills, planters, etc. Management of clusters will be improved through promoting 

Farmers Organizations and creating linkages through Agriculture Extension. Traditional oil 

expelling through Kohloos will be replaced by promoting investment in mechanical oil expellers. 

This will improve the oil yield and quality to improve the overall profitability of the farmers and the 

downstream players in the value chain. 

The proposed budget for cluster development interventions in Kot Ghulam Muhammad is US$ 

588,961. About 70% of this investment should be provided by the federal government, by 

establishing a Cluster Development Fund (CDF) under PSDP. The remaining 30% should come 

from the provincial budgets. This proposed cluster development cost will be spent in a period of 

four years starting from year 1. Yearly distribution of these costs will be driven by the interventions 

planned for that year. For example, the processing cost will be driven by the number of Rapeseed 

& Mustard oil expelling units that will be required each year to meet the set production target. For 

production level strategies, it is assumed that 40% of this cost of production level strategies and 

marketing/trading level strategies will be spent in year 1, 30% in year 2 and 15% each in year 3 

and year 4. With these assumptions, the cost distribution is shown in Table 27. 

Table 27: Kot Ghulam Muhammad Cluster -  Cluster Development Investment Cost 

Projections 

Activities Total Year 1 Year 2 Year 3 Year 4 

Strengthening research 50,000  20,000.0  10,000.0  10,000.0  10,000.0  

Capacity Building and FEGs for 
improved management practices 33,184  13,273  9,955  4,978  4,978  

Investments on demonstration, 
extension and demand 
management (US$) 205,556  82,222  61,667  30,833  30,833  

Investment on Oil Extraction 
Machinery (US$) 90,115  22,529  22,529  22,529  22,529  

Investments on Marketing/Export 
level interventions (US$) 22,333  8,933  6,700  3,350  3,350  

Seed replacement 319,074  127,630  95,722  47,861  47,861  

Government loans on private 
investment 9,913  2,478  2,478  2,478  2,478  

Total investments (US$) 730,175  277,066  209,051  122,029  122,029  

9.3.5. Economic Viability of Cluster Development Plan 

Based on the benefits and costs of the proposed interventions package in the above paragraphs, 

the economic viability of the proposition has been calculated in terms of project’s NPV and IRR. 

Discounted cash flow analysis has been carried out using an annual discount rate of 8.5%. 

Results are shown in the following table 28: 

Table 28: Kot Ghulam Muhammad cluster - Economic Viability of Proposed Interventions 

Package 

 
Year 1 Year 2 Year 3 Year 4 Year 5 
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Total Benefits of the 

Interventions (US$) 
-    167,430  340,067  518,008  701,347  

Total operational costs of the 

Interventions (US$) 
-    61,272  125,624  193,140  263,906  

Total investment costs of the 

interventions (US$) 
730,175  277,066  209,051  122,029  122,029  

Net Cash Flows (US$) -277,066 -102,893 92,414 202,839 437,441 

NPV (US$) 166,871 

IRR 23% 

A positive NPV of US$ 166871 indicates that the interventions package proposed for uplift and 

transformation of Kot Ghulam Muhammad Rapeseed & Mustard cluster is an economically viable 

proposition. It produces 23% Internal Rate of Return (IRR). 

9.4 Yazman Rapeseed & Mustard Cluster 

9.3.6. Current Situation 

The study has considered 8,262 ha of area under Rapeseed & Mustard production in the focal 

point of Yazman Rapeseed & Mustard cluster which is currently producing 11,748 tonnes of 

Rapeseed & Mustards per year. Current yield in the cluster is 1.42 tonnes/ha; showing a growth 

of 0.5%. Table 29 shows the cluster’s current production performance. 

Table 29: Yazman Cluster – Current Production Situation 

Area under cultivation in the focal point of the cluster  (ha) 8,262 

Total Production of the focal point (tonnes) 11,748 

Production yield at the focal point (tonnes/ha) 1.42 

Annual yield growth without intervention 0.50% 

Farm gate price of Rapeseed & Mustard (US$/ton) 519 

Rapeseed & Mustard production and its value at the current farm gate price in the next five 

years in a no-intervention scenario is shown in the following table 30: 

Table 30: Yazman Cluster – Rapeseed & Mustard Production in No-Intervention Scenario 

 Year 2 Year 3 Year 4 Year 5 

Default yield (tonnes/ha) 1.44 1.44 1.45 1.46 

Annual expected  production 
without intervention (Tonnes) 11,865 11,925 11,984 12,044 
Total value of production at 
farm gate (US$) 6,152,471 6,183,233 6,214,150 6,245,220 
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9.4.1. Benefits of the Proposed Interventions 

9.4.1.1. Intervention 1 - Demonstration & Improved Extension 

Services  

Productivity enhancement campaigns will be launched through demonstration of modern 

technologies and distribution of seeds of improved varieties to the farmers at subsidized rates. 

It is estimated that these efforts in Yazman cluster will increase the Rapeseed & Mustard yield 

by 15% over a period of five years. However, it is assumed that farmers will gradually adopt 

new practices and variety; thus, yield increase in the cluster will be gradual at a rate of 3.75% 

per year starting from the second year. Based on these assumptions, the value of increased 

Rapeseed & Mustard production at the current farm gate price of US$ 519 per ton is shown in 

the following table 31. 

Table 31: Yazman Cluster - Increased Rapeseed & Mustard Value by Improved 

Management Practices  

 
Year 2 Year 3 Year 4 Year 5 

Current Yield without interventions 1.44 1.44 1.45 1.46 

Yield increase over five years 3.75% 7.50% 11.25% 15.00% 

Increase in yield (tonnes/ha) 0.05 0.11 0.16 0.22 

Additional production from enhanced yield (tonnes) 445 894 1348 1807 

Expected additional Value (US$) 230,718 463,743 699,092 936,783 

9.4.1.2. Intervention 2 – Improve Capacity to reduce Post-

Harvest Losses  

Rapeseed & Mustard crop faces the issue of post-harvest losses of up to 5%. Farmers will be 

trained on improved post-harvest practices for to reduce these losses. These will include 

introduction of advanced threshing and transportation and improving farmers’ institutional 

capacities. Machinery for timely harvesting will be provided in each village cluster. Solvent 

extraction industry can sponsor training programs for better harvesting and storage at ambient 

temperatures to reduce post-harvest losses. 

It has been estimated that with these proposed improved farm management and post-harvest 

practices, these losses can be reduced to 2%. This will lead to increasing the value of the crop 

for the farmer and the downstream players in the value chain. It has been assumed that 

reduction in post-harvest losses will occur from the second year of interventions when the 

results of improved value chain management practices will be realized. Again, the adoption of 

these practices will be gradual by the farmers, thus a linear gradual reduction in losses at a 

rate of 0.75% per year has been assumed. Based on these assumptions, the value of 

increased Rapeseed & Mustard production in Yazman cluster at the existing rate of US$ 519 

per ton is shown in the following table 32: 
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Table 32: Yazman Cluster – Increased Rapeseed & Mustard Production by Reducing 

Post-Harvest Losses 

 Year 2 Year 3 Year 4 Year 5 

Post-harvest losses after intervention 4.25% 3.50% 2.75% 2.00% 

Increased marketable Production due to 
reduced losses (Tonnes) 92 192 300 416 
Expected additional value (US$) 47,874 99,705 155,548 215,460 

9.4.1.3. Intervention 3 –Introduction of High-Yielding Varieties 

to Improve Quality   

Mustard double zero variety will be promoted which has the ability to produce at least 20% 

more yield than the existing varieties with aggressive persuasion. This will replace the existing 

area under mustard crop with high erucic acid and glucosinolate contents above than the 

WHO standards. This intervention will address the current quality concerns of consumers. It 

is estimated that these efforts in Yazman cluster will increase the yield by 20% over a period 

of five years. 50% area of the cluster will be covered with new varieties. However, it is 

assumed that farmers will gradually adopt new practices and variety; thus, coverage of area 

will be gradual at a rate of 12.5% per year starting from the second year. Moreover, it is 

assumed that the new production will be able to fetch a higher market price of US$ 550 per 

ton. Based on these assumptions, the value of increased Rapeseed & Mustard production is 

shown in Table 33.   
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Table 33: Yazman Cluster – Increased Rapeseed & Mustard Production by High Yielding 

Varieties  

 
Year 2 Year 3 Year 4 Year 5 

Per cent area to be replaced 12.5% 25.0% 37.5% 50.0% 

Area to be replaced (ha) 1,033 2,066 3,098 4,131 

Increase in Yield (tonnes/ha) 0.29 0.29 0.29 0.29 

Increase in Production (tonnes) 297 596 899 1,204 

Expected additional value (US$) 163,150 327,932 494,358 662,439 

9.4.1.4. Intervention 4 – Conversion of Traditional to Mechanical 

Oil Extraction 

Currently, a significant share of the total production of Rapeseed & Mustard is subjected to 

traditional oil expelling techniques (Kohloos) which gives a low oil yield. The Cluster 

Development Plan aims to convert a certain share of this production to mechanical oil 

expelling which will increase the oil yield and the profitability of the value chain actors. This 

quality and price of the oil obtained through mechanical crushing of oilseeds will also be better. 

It is expected that 80% additional Rapeseed and Mustard oilseed production from the cluster 

will be converted to mechanical oil extraction. This will be achieved gradually at a rate of 20% 

per year in four years. It is expected that the intervention will increase the oil yield from 10% 

to18%. It is also expected that the oilseed cake obtained through mechanical extraction will 

receive a higher price in the market. 5% increase in the existing price of US$ 296 per kg has 

been assumed. The detail feasibility of solvent oil extraction unit is given in Annexure 5. 

Total value of the increased oil production at an oil price of US$ 1,333 per ton and the added 

benefit of increased oilseed cake price is shown in the Table 34: 

Table 34: Yazman Cluster – Increased Oil Production by Increased Use of Mechanical Oil 

Extraction 

  Year 2 Year 3 Year 4 Year 5 

Share of traditional oil extraction 46.5%     

Percent conversion to mechanical oil 
extraction 

30% 20.0% 20.0% 20.0% 20.0% 

Production to be converted to mechanical 
oil extraction (tonnes) 

 443  475  507  540  

Oil yield with traditional extraction 10.5%     

Oil yield with mechanical extraction 17.4%     

Additional oil production (Tonnes)  31  33  35  38  

Rapeseed & Mustard Oil Price (US$/ton) 1,333     

Value of increased oil production (US$)  41,337  44,293  47,300  50,358  

Oilseed Cake Production through 
mechanical oil extraction 

80% 266  285  304  324  

  Year 2 Year 3 Year 4 Year 5 
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Price of Oilseed Cake (US$/ton) 296     

Increase in oilseed cake price due to 
mechanical extraction 

5.0%     

Incremental value of oilseed cake (US$)  3,937  4,218  4,505  4,796  

Total Value of Increased Use of 
Mechanical Extraction (US$)  

 45,273  48,511  51,805  55,154  

9.4.2. Total Benefits Summary  

Summary of the value of the benefits of the proposed interventions is shown in Table 35. 

Table 35: Yazman Cluster - Summary of the Value of Gross Revenue of the Interventions 

Benefits Value (US$) Year 2 Year 3 Year 4 Year 5 

Value of Increased Yield 230,718 463,743 699,092 936,783 

Value of Reduced Post-Harvest Losses 47,874 99,705 155,548 215,460 

Value of Improved Quality 163,150 327,932 494,358 662,439 

Value of Conversion to Mechanical Oil 
Extraction 45,273 48,511 51,805 55,154  

Total Value (US$) 487,015 939,891 1,400,802 1,869,837  

9.4.3. Enhanced Costs of the Proposed Interventions 

The above proposed interventions will add the cost of producing, processing, and value addition 

of Rapeseed & Mustard. The costs of the proposed interventions involve two types of costs i) 

value chain improvement operational costs and ii) sector support interventions investment costs.  

9.4.3.1. Value Chain Improvement Operational Costs 

The proposed sector transformation plan includes interventions both for on-farm and off-farm 

activities. Improvement entails spending more money for carrying out those activities on modern 

lines. Existing costs and the proposed incremental increases for different cost heads are shown 

in the following table 36: 

Table 36: Yazman Cluster – Value Chain Costs and Proposed Incremental Increases Cost 

Head 

Cost item Cost Incremental (%) 

Production Inputs and Harvest (land preparation, inputs, 
labor, etc.) (US$/ha)  267 22% 

Mechanical Oil Extraction (US$/ton Rapeseed & Mustard) 
(incremental cost excluding raw material cost) 141  

Based on the above unit costs, total value chain costs for the entire cluster were calculated. It 

was assumed that costs will be incurred from the second year of implementation. It is assumed 

that cost increase will be gradual and will be completed in four years; starting from the second 

year. Total planned increase in cost was distributed over four years as per the interventions in 

those years. Value chain costs projections are shown in the following table 37: 
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Table 37: Yazman Cluster – Value Chain Improvement Operational Costs 

Item Year 2 Year 3 Year 4 Year 5 

Production Inputs and Harvest (land preparation, inputs, 
labor, etc.) (US$)  102,954  205,907  308,861  411,815  

Processing Rapeseed & Mustard (US$) 62,331  66,789  71,323  75,935  

Total Costs (US$) 165,285  272,697  380,185  487,749  

9.4.3.2. Cluster Development Investment Costs 

Yazman Rapeseed & Mustard cluster has high growth potential by virtue of its diverse agro-

ecological conditions. A mega program will be launched that will include conducting frontline 

demonstrations to project Good Agricultural Practices with better seed, balanced nutrition, use 

of weedicides, improved plant protection practices, use of micronutrients, irrigation at critical 

stages and timely harvesting and storage. Awareness about improved practices will be created 

through print and electronic media and provincial extension services. Seed replacement program 

will be launched to introduce new high-yielding varieties. Modern machinery will be distributed to 

improve post-harvest practices. This will include combine harvester, thresher, modified drills, 

planters, etc. Management of clusters will be improved through promoting Farmers Organizations 

and creating linkages through Agriculture Extension. Traditional oil expelling through Kohloos will 

be replaced by promoting investment in mechanical oil expellers. This will improve the oil yield 

and quality to improve the overall profitability of the farmers and the downstream players in the 

value chain. 

The proposed budget for cluster development interventions in Yazman will be US$ 1,690,603 

About 72% of this investment should be provided by the federal government, by establishing a 

Cluster Development Fund (CDF) under PSDP. The remaining 30% should come from the 

provincial budgets.  

This proposed cluster development cost will be spent in a period of four years starting from year 

1. Yearly distribution of these costs will be driven by the interventions planned for that year. For 

example, the processing cost will be driven by the number of Rapeseed & Mustard oil expelling 

units that will be required each year to meet the set production target. For production level 

strategies, it is assumed that 40% of this cost of production level strategies and marketing/trading 

level strategies will be spent in year 1, 30% in year 2 and 15% each in year 3 and year 4. With 

these assumptions, the cost distribution is shown in table 38. 
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Table 38: Yazman Cluster - Cluster Development Cost Projections 

Activities Total Year 1 Year 2 Year 3 Year 4 

Strengthening research 200,000  80,000.0  40,000.0  40,000.0  40,000.0  

Capacity Building and FEGs for 
improved management practices 79,560  31,824 23,868 11,934 11,934 

Investments on demonstration, 
extension and demand 
management (US$) 505,185  202,074 151,556 75,778 75,778 

Investment on Oil Extraction 
Machinery (US$) 78,851  45,058 11,264 11,264 11,264 

Investments on Marketing/Export 
level interventions (US$) 53,333  21,333 16,000 8,000 8,000 

Seed replacement 765,000  306,000  229,500  114,750  114,750  

Government loans on private 
investment 8,674  4,956  1,239  1,239  1,239  

Total investments (US$) 1,690,603  691,245  473,427  262,965  262,965  

9.4.4. Economic Viability of Cluster Development Plan 

Based on the benefits and the costs of the proposed interventions package in the above 

paragraphs, the economic viability of the proposition has been calculated in terms of project’s 

NPV and IRR. Discounted cash flow analysis has been carried out using an annual discount rate 

of 8.5%. Calculations and results are shown in the following table 39:   

Table 39: Yazman cluster - Economic Viability of Proposed Interventions Package 

 Year 1 Year 2 Year 3 Year 4 Year 5 

Total Benefits of the 
Interventions (US$)  487,015  939,891  1,400,802  1,869,837  

Total operational costs of 
the Interventions (US$)  165,285  272,697  380,185  487,749  

Total investment costs of 
the interventions (US$) 691,245 473,427 262,965 262,965 - 

Net Cash Flows (US$) -691,245 -151,697 404,229 757,653 1,382,087 

 

NPV (US$) 1,016,376  

IRR 42% 

A positive NPV of US$ 1,016,376 indicates that the interventions package proposed for uplift and 

transformation of Yazman Rapeseed & Mustard cluster is an economically viable proposition. 

The investment generates an IRR of 42%. 

9.5. Chakwal Rapeseed & Mustard Cluster 

9.5.1. Current Situation 

The study has considered 11,176ha of area under Rapeseed & Mustard production in the focal 

point of Chakwal Rapeseed & Mustard cluster which is currently producing 10,941 tonnes of 
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Rapeseed & Mustards per year. Current yield in the cluster is 0.98 tonnes/ha; showing a growth 

of 0.5%. Table 40 shows the cluster’s current production performance. 

Table 40: Chakwal Cluster – Current Production Situation 

Area under cultivation in the focal point of the cluster (ha) 11,176 

Total Production of the focal point (tonnes) 10,941 

Production yield at the focal point (tonnes/ha) 0.98 

Annual yield growth without intervention 0.50% 

Farm gate price of Rapeseed & Mustard (US$/ton) 519 

Rapeseed & Mustard production and its value at the current farm gate price in the next five 
years in a no-intervention scenario is shown in the following table 41:   

Table 41: Chakwal Cluster – Rapeseed & Mustard Production in No-Intervention 

Scenario 

Item Year 2 Year 3 Year 4 Year 5 

Default yield (tonnes/ha) 0.99 0.99 1.00 1.00 

Annual expected  production without 
intervention (Tonnes) 11,050 11,106 11,161 11,217 
Total value of production at farm gate 
(US$) 5,729,842 5,758,491 5,787,284 5,816,220 

9.5.2. Benefits of the Proposed Interventions 

9.5.2.1. Intervention 1 - Demonstration & Improved 

Extension Services  

Productivity enhancement campaigns will be launched through demonstration of modern 

technologies and distribution of seeds of improved varieties to the farmers at subsidized rates. It 

is estimated that these efforts in Chakwal cluster will increase the Rapeseed & Mustard yield by 

20% over a period of five years. However, it is assumed that farmers will gradually adopt new 

practices and variety; thus, yield increase in the cluster will be gradual at a rate of 5.0% per year 

starting from the second year. Based on these assumptions, the value of increased Rapeseed & 

Mustard production at the current farm gate price of US$ 519 per ton is shown in the following 

table 42.  
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Table 42: Chakwal Cluster - Increased Rapeseed & Mustard Value by Increased 

Production Yield 

 Year 2 Year 3 Year 4 Year 5 

Current Yield without interventions 0.99 0.99 1.00 1.00 

Yield increase over five years 5.00% 10.00% 15.00% 20.00% 

Increase in yield (tonnes/ha) 0.05 0.10 0.15 0.20 

Additional production from enhanced 
yield (tonnes) 553 1111 1674 2243 
Expected additional Value (US$) 286,492 575,849 868,093 1,163,244 

9.5.2.2. Intervention 2: Improve Capacity to reduce Post-

Harvest Losses  

Rapeseed & Mustard crop faces the issue of post-harvest losses of up to 5%. Farmers will be 

trained on improved post-harvest practices for to reduce these losses. These will include 

introduction of advanced threshing and transportation and improving farmers’ institutional 

capacities. Machinery for timely harvesting will be provided in each village cluster. Solvent 

extraction industry can sponsor training programs for better harvesting and storage at ambient 

temperatures to reduce post-harvest losses. 

It has been estimated that with these proposed improved farm management and post-harvest 

practices, these losses can be reduced to 2%. This will lead to increasing the value of the crop 

for the farmer and the downstream players in the value chain. It has been assumed that reduction 

in post-harvest losses will occur from the second year of interventions when the results of 

improved value chain management practices will be realized. Again, the adoption of these 

practices will be gradual by the farmers, thus a linear gradual reduction in losses at a rate of 

0.75% per year has been assumed. Based on these assumptions, the value of increased 

Rapeseed & Mustard production in Chakwal cluster at the existing rate of US$ 519 per ton is 

shown in the following table 43: 

Table 43: Chakwal Cluster – Increased Rapeseed & Mustard Production by Reducing 

Post-Harvest Losses 

 
Year 2 Year 3 Year 4 Year 5 

Post-harvest losses after intervention 4.25% 3.50% 2.75% 2.00% 

Increased marketable Production due to 

reduced losses (Tonnes) 87 183 289 404 

Expected additional value (US$) 45,123 95,015 149,746 209,384 

9.5.2.3. Intervention 3 –Introduction of High-Yielding 

Varieties to Improve Quality  

Mustard double zero variety will be promoted which has the ability to produce at least 20% more 

yield than the existing varieties with aggressive persuasion. This will replace the existing area 

under mustard crop with high erucic acid and glucosinolate contents above than the WHO 
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standards. This intervention will address the current quality concerns of consumers. It is 

estimated that these efforts in Chakwal cluster will increase the yield by 20% over a period of five 

years. 50% area of the cluster will be covered with new varieties. However, it is assumed that 

farmers will gradually adopt new practices and variety; thus, coverage of area will be gradual at 

a rate of 12.5% per year starting from the second year. Moreover, it is assumed that the new 

production will be able to fetch a higher market price of US$ 550 per ton. Based on these 

assumptions, the value of increased Rapeseed & Mustard production is shown in the following 

table 44:   

Table 44: Chakwal Cluster – Increased Rapeseed & Mustard Production by Reducing 
Post-Harvest Losses 

Item Year 2 Year 3 Year 4 Year 5 

Per cent area to be replaced 12.5% 25.0% 37.5% 50.0% 

Area to be replaced (ha) 1,397 2,794 4,191 5,588 

Increase in Yield (tonnes/ha) 0.20 0.20 0.20 0.20 

Increase in Production (tonnes) 276 555 837 1,122 

Expected additional value (US$) 151,943 305,406 460,399 616,935 

9.5.2.4. Intervention 4 – Conversion of Traditional Oil 

Extraction to Mechanical Oil Extraction 

Currently, a significant share of the total production of Rapeseed & Mustard is subjected to 

traditional oil expelling techniques (Kohloos) which gives a low oil yield. The Cluster Development 

Plan aims to convert a certain share of this production to mechanical oil expelling which will 

increase the oil yield and the profitability of the value chain actors. This quality and price of the 

oil obtained through mechanical crushing of oilseeds will also be better. It is expected that 25% 

additional Rapeseed and Mustard oilseed production from the cluster will be converted to 

mechanical oil extraction. This will be achieved gradually at a rate of 7.5% per year in four years. 

It is expected that the intervention will increase the oil yield from 10% to 18%. It is also expected 

that the oilseed cake obtained through mechanical extraction will receive a higher price in the 

market. 5% increase in the existing price of US$ 296 per kg has been assumed. The detail 

feasibility of solvent oil extraction unit is given in Annexure 5. 

Total value of the increased oil production at an oil price of US$ 1,333 per ton and the added 

benefit of increased oilseed cake price is shown in the Table 45:  
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Table 45: Chakwal Cluster – Increased Oil Production by Increased Use of Mechanical 
Oil Extraction 

  Year 2 Year 3 Year 4 Year 5 

Share of traditional oil extraction 46.5%     

Percent conversion to mechanical oil 
extraction 30% 7.5% 15.0% 22.5% 30.0% 

  Year 2 Year 3 Year 4 Year 5 

Production to be converted to mechanical 
oil extraction (tonnes)  

                          
417  

                             
452  

                            
487  

                        
523  

Oil yield with traditional extraction 10%     

Oil yield with mechanical extraction 18%     

Additional oil production (Tonnes)  29  32  34  37  

Rapeseed & Mustard Oil Price (US$/ton) 1,333     

Value of increased oil production (US$)  38,950  42,168  45,444  48,779  

Conversion factor oilseed cake through 
mechanical extraction 60%     

Added oilseed cake production (tonne)  250  271  292  314  

Price of Oilseed Cake (US$/ton) 296     
Increase in oilseed cake price due to 
mechanical extraction 5.0%     

Incremental value of oilseed cake (US$)  3,710 4,016 4,328 4,646 

Total Value of Increased Use of 
Mechanical Extraction (US$)   42,660 46,184 49,772 53,425 

9.5.3. Total Benefits Summary  

Summary of the value of the benefits of the proposed interventions is shown in Table 46. 

Table 46: Chakwal Cluster - Summary of Gross Revenue of the Interventions 

Benefits Value (US$) Year 2 Year 3 Year 4 Year 5 

Value of Increased Yield 286,492 575,849 868,093 1,163,244 

Value of Reduced Post-Harvest Losses 45,123 95,015 149,746 209,384 

Value of Improved Quality 151,943 305,406 460,399 616,935 

Value of Conversion to Mechanical Oil 
Extraction 

                     
42,660  

                        
46,184  

                       
49,772  

                   
53,425  

Total Value (US$) 526,217  1,022,454  1,528,010  2,042,988  

9.5.4. Enhanced Costs of the Proposed Interventions 

The above proposed interventions will add the cost of producing, processing, and value addition 

of Rapeseed & Mustard. The costs of the proposed interventions involve two types of costs i) 

value chain improvement costs and ii) sector support interventions costs.  
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9.5.4.1. Value Chain Improvement Costs 

The proposed sector transformation plan includes interventions both for on-farm and off-farm 

activities. Improvement entails spending more money for carrying out those activities on modern 

lines. Existing costs and the proposed incremental increases for different cost heads are shown 

in the Table 47:   

Table 47: Chakwal Cluster – Value Chain Costs and Proposed Incremental Increases in 

Cost Head 

Cost item Cost 
Incremental 
Increase 

Production Inputs and Harvest (land preparation, inputs, labor, etc.) 
(US$/ha)  224 24% 

Mechanical Oil Extraction (US$/ton)  
(incremental cost excluding raw material cost) 141  

Based on the above unit costs, total value chain costs for the entire cluster were calculated. It 

was assumed that costs will be incurred from the second year of implementation. It is assumed 

that cost increase will be gradual and will be completed in four years; starting from the second 

year. Total planned increase in cost was distributed over four years as per the interventions in 

those years. Value chain costs projections are shown in the Table 48: 

Table 48: Chakwal Cluster – Value Chain Improvement Costs 

Cost item Year 2 Year 3 Year 4 Year 5 

Production Inputs and Harvest (land preparation, 
inputs, labor, etc.) (US$)  119,976 239,953 359,929 479,906 

Processing Rapeseed & Mustard (US$) 58,733 63,584 68,525 73,554 

Total Costs (US$) 178,709  303,537  428,454  553,459  

9.5.4.2. Cluster Development Investment Costs 

Chakwal Rapeseed & Mustard cluster has high growth potential by virtue of its diverse agro-

ecological conditions. A mega program will be launched that will include conducting frontline 

demonstrations to project Good Agricultural Practices with better seed, balanced nutrition, use 

of weedicides, improved plant protection practices, use of micronutrients, irrigation at critical 

stages and timely harvesting and storage. Awareness about improved practices will be created 

through print and electronic media and provincial extension services. Seed replacement program 

will be launched to introduce new high-yielding varieties. Modern machinery will be distributed to 

improve post-harvest practices. This will include combine harvester, thresher, modified drills, 

planters, etc. Management of clusters will be improved through promoting Farmers Organizations 

and creating linkages through Agriculture Extension. Traditional oil expelling through Kohloos will 

be replaced by promoting investment in mechanical oil expellers. This will improve the oil yield 

and quality to improve the overall profitability of the farmers and the downstream players in the 

value chain. 

The proposed budget for cluster development interventions in Chakwal will be US$ 2.311 million. 
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About 70% of this investment should be provided by the federal government, by establishing a 

Cluster Development Fund (CDF) under PSDP. The remaining 30% should come from the 

provincial budgets. This proposed cluster development cost will be spent in a period of four years 

starting from year 1. Yearly distribution of these costs will be driven by the interventions planned 

for that year. For example, the processing cost will be driven by the number of Rapeseed & 

Mustard oil expelling units that will be required each year to meet the set production target. For 

strengthening of research, it assumed that 40% will be invested during the first year for 

establishment, while 60% will be distributed equally in the remaining three years as operation 

funds to finance output oriented research. For capacity building, seed distribution, and marketing 

level strategies it is assumed that 40% of these costs will be spent in year 1, 30% in year 2 and 

15% each in year 3 and year 4. With these assumptions, the cost distribution is shown in 49. 

Table 49: Chakwal Cluster - Cluster Development Cost Projections 

Activities Total Year 1 Year 2 Year 3 Year 4 

Strengthening research 300,000 120,000.0 60,000.0 60,000.0 60,000.0 

Capacity Building and FEGs for improved 
management practices 107,621 43,048 32,286 16,143 16,143 

Investments on demonstration, extension 
and demand management (US$) 708,889 283,556 212,667 106,333 106,333 

Investment on Oil Extraction Machinery 
(US$) 78,851 45,058 11,264 11,264 11,264 

Investments on Marketing/Export level 
interventions (US$) 72,407 28,963 21,722 10,861 10,861 

Seed replacement 1,034,815 413,926 310,444 155,222 155,222 

Government loans on private investment 8,674 4,956 1,239 1,239 1,239 

Total investments (US$) 2,311,256 939,507 649,623 361,063 361,063 

9.5.4.3. Economic Viability of Cluster Development Plan 

Based on the benefits and the costs of the proposed interventions package in the above 

paragraphs, the economic viability of the proposition has been calculated in terms of project’s 

NPV and IRR. Discounted cash flow analysis has been carried out using an annual discount rate 

of 8.5%. Calculations and results are shown in the following table 50:  

Table 50: Chakwal cluster - Economic Viability of Proposed Interventions Package 

 
Year 1 Year 2 Year 3 Year 4 Year 5 

Total Benefits of the Interventions 
(US$) 

-    526,217  1,022,454  1,528,010  2,042,988  

Total operational costs of the 
Interventions (US$) 

-    178,709  303,537  428,454  553,459  

Total investment costs of the 
interventions (US$) 

939,507  649,623  361,063  361,063  -    

Net Cash Flows (US$) -939,507 -302,115 357,853 738,492 1,489,528 

NPV (US$) 681,109 

IRR 26% 
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A positive NPV of US$ 681109 indicates that the interventions package proposed for the 

transformation of Chakwal Rapeseed & Mustard cluster is an economically viable proposition. 

9.6. Usta Muhammad RS&M Cluster 

9.6.1. Current Situation 

The study has considered 3,017 ha of area under Rapeseed & Mustard production in the focal 

point of Usta Muhammad Rapeseed & Mustard cluster which is currently producing 2,042 tonnes 

of Rapeseed & Mustards per year. Current yield in the cluster is 0.68 tonnes/ha; showing a growth 

of 0.4%. Following table shows the cluster’s current production performance is shown in the 

following table 51. 

Table 51: Usta Muhammad Cluster – Current Production Situation 

Area under cultivation in the focal point of the cluster  (ha) 3,017 

Total Production of the focal point (tonnes) 2,042 

Production yield at the focal point (tonnes/ha) 0.68 

Annual yield growth without intervention 0.40% 

Farm gate price of Rapeseed & Mustard (US$/ton) 519 

Rapeseed & Mustard production and its value at the current farm gate price in the next five 

years in a no-intervention scenario is shown in the following table 51. 

Table 52: Usta Muhammad Cluster – Rapeseed & Mustard Production in No-Intervention 

Scenario 

Item Year 2 Year 3 Year 4 Year 5 

Default yield (tonnes/ha) 0.68 0.68 0.69 0.69 

Annual expected  production without 
intervention (Tonnes) 2,058 2,067 2,075 2,083 
Total value of production at farm 
gate (US$) 1,067,285 1,071,554 1,075,841 1,080,144 

9.6.2. Benefits of the Proposed Interventions 

9.6.2.1. Intervention 1 - Demonstration & Improved 

Extension Services  

Rapeseed & Mustard yield will be improved by introduction of high-yielding improved grain quality 

varieties. Productivity enhancement campaigns will be launched through demonstration of 

modern technologies and distribution of seeds of improved varieties to the farmers at subsidized 

rates. It is estimated that these efforts in Usta Muhammad cluster will increase the Rapeseed & 

Mustard yield by 30% over a period of five years. However, it is assumed that farmers will 

gradually adopt new practices and variety; thus, yield increase in the cluster will be gradual at a 

rate of 7.5% per year starting from the second year. Based on these assumptions, the value of 

increased Rapeseed & Mustard production at the current farm gate price of US$ 519 per ton is 
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shown in the following table 53. 

Table 53: Usta Muhammad Cluster - Increased Rapeseed & Mustard Value by Increased 

Production Yield 

Item Year 2 Year 3 Year 4 Year 5 

Current Yield without interventions 0.68 0.68 0.69 0.69 

Yield increase over five years 7.50% 15.00% 22.50% 30.00% 

Increase in yield (tonnes/ha) 0.05 0.10 0.15 0.21 

Additional production from enhanced yield 
(tonnes) 154 310 467 625 
Expected additional Value (US$) 80,046 160,733 242,064 324,043 

9.6.2.2. Intervention 2 – Improve Capacity to reduce Post-

Harvest Losses  

Rapeseed & Mustard crop faces the issue of post-harvest losses of up to 5%. Farmers will be 

trained on improved post-harvest practices for to reduce these losses. These will include 

introduction of advanced threshing and transportation and improving farmers’ institutional 

capacities. Machinery for timely harvesting will be provided in each village cluster. Solvent 

extraction industry can sponsor training programs for better harvesting and storage at ambient 

temperatures to reduce post-harvest losses. 

It has been estimated that with these proposed improved farm management and post-harvest 

practices, these losses can be reduced to 2%. This will lead to increasing the value of the crop 

for the farmer and the downstream players in the value chain. It has been assumed that reduction 

in post-harvest losses will occur from the second year of interventions when the results of 

improved value chain management practices will be realized. Again, the adoption of these 

practices will be gradual by the farmers, thus a linear gradual reduction in losses at a rate of 

0.75% per year has been assumed. Based on these assumptions, the value of increased 

Rapeseed & Mustard production in Usta Muhammad cluster at the existing rate of US$ 519 per 

ton is shown in the following table 54. 

Table 54: Usta Muhammad Cluster – Increased RS&M Production by Reducing Post-

Harvest Losses 

Item Year 2 Year 3 Year 4 Year 5 

Post-harvest losses after intervention 4.25% 3.50% 2.75% 2.00% 

Increased marketable Production due to reduced 
losses (Tonnes) 17 36 57 81 
Expected additional value (US$) 8,605 18,484 29,653 42,126 

9.6.2.3. Intervention 3 –Introduction of High-Yielding 

Varieties to Improve Quality 

Mustard double zero variety will be promoted which has the ability to produce at least 20% more 

yield than the existing varieties with aggressive persuasion. This will replace the existing area 
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under mustard crop with high erucic acid and glucosinolate contents above than the WHO 

standards. This intervention will address the current quality concerns of consumers. It is 

estimated that these efforts in Usta Muhammad cluster will increase the yield by 20% over a 

period of five years. 50% area of the cluster will be covered with new varieties. However, it is 

assumed that farmers will gradually adopt new practices and variety; thus, coverage of area will 

be gradual at a rate of 12.5% per year starting from the second year. Moreover, it is assumed 

that the new production will be able to fetch a higher market price of US$ 550 per ton. Based on 

these assumptions, the value of increased Rapeseed & Mustard production is shown in the Table 

55:   

Table 55: Usta Muhammad Cluster – Increased Value by Introducing High Yielding 
Varieties 

Item Year 2 Year 3 Year 4 Year 5 

Per cent area to be replaced 12.5% 25.0% 37.5% 50.0% 

Area to be replaced (ha) 377 754 1,131 1,509 

Increase in Yield (tonnes/ha) 0.17 0.17 0.17 0.17 
Increase in Production (tonnes) 64 129 195 260 
Expected additional value (US$) 35,378 71,038 106,984 143,216 

9.6.2.4. Intervention 4 – Conversion of Traditional to 

Mechanical Oil Extraction 

Currently, a significant share of the total production of Rapeseed & Mustard is subjected to 

traditional oil expelling techniques (Kohloos) which gives a low oil yield. The Cluster Development 

Plan aims to convert a certain share of this production to mechanical oil expelling which will 

increase the oil yield and the profitability of the value chain actors. This quality and price of the 

oil obtained through mechanical crushing of oilseeds will also be better. It is expected that 25% 

additional Rapeseed and Mustard oilseed production from the cluster will be converted to 

mechanical oil extraction. This will be achieved gradually at a rate of 6.25% per year in four years. 

It is expected that the intervention will increase the oil yield from 10% to 18%. It is also expected 

that the oilseed cake obtained through mechanical extraction will receive a higher price in the 

market. 5% increase in the existing price of US$ 296 per kg has been assumed. The detail 

feasibility of solvent oil extraction unit is given in Annexure 5. 

Total value of the increased oil production at an oil price of US$ 1,333 per ton and the added 
benefit of increased oilseed cake price is shown in the Table 56: 
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Table 56: Usta Muhammad Cluster – Increased Value of Mechanical Extraction  

  Year 2 Year 3 Year 4 Year 5 

Share of traditional oil extraction 46.5%     
Percent conversion to mechanical oil extraction 30% 7.50% 15.00% 22.50% 30.00% 

Production to be converted to mechanical oil 
extraction (tonnes)  168 183 198 213 

Oil yield with traditional extraction 10%     

Oil yield with mechanical extraction 18%     

Additional oil production (Tonnes)  12 13 14 15 

Rapeseed & Mustard Oil Price (US$/ton) 1,333     
  Year 2 Year 3 Year 4 Year 5 

Value of increased oil production (US$)  15,692 17,055 18,440 19,846 

Conversion factor from oilseed to oilcake 60%     

Oilseed Cake Production through mechanical oil 
extraction (tonne)  101 110 119 128 

Price of Oilseed Cake (US$/ton) 296     
Increase in oilseed cake price due to mechanical 
extraction 5.0%     

Incremental value of oilseed cake (US$)  1,495 1,624 1,756 1,890 

Total Value of Mechanical Extraction (US$)   17,187 18,680 20,196 21,736 

9.6.3. Total Benefits Summary  

Summary of the value of the benefits of the proposed interventions is shown in Table 57. 

Table 57: Usta Muhammad Cluster - Summary of Gross Revenue of Interventions 

Benefits Value (US$) Year 2 Year 3 Year 4 Year 5 

Increased Yield 80,046  160,733  242,064  324,043  

Reduced Post-Harvest Losses 8,605  18,484  29,653  42,126  

Improved Quality 35,378 71,038 106,984 143,216 

Conversion to Mechanical Oil Extraction 17,187  18,680  20,196  21,736  

 Total Gross Revenue (US$) 114,334  214,554  316,393  419,866  

9.6.4. Enhanced Costs of the Proposed Interventions 

The above proposed interventions will add the cost of producing, processing, and value addition 

of Rapeseed & Mustard. The costs of the proposed interventions involve two types of costs i) 

value chain improvement costs and ii) sector support interventions costs.  

9.6.4.1. Value Chain Improvement Operational Costs 

The proposed sector transformation plan includes interventions both for on-farm and off-farm 

activities. Improvement entails spending more money for carrying out those activities on modern 

lines. Existing costs and the proposed incremental increases for different cost heads are shown 

in the Table 58:     
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Table 58: Usta Muhammad Cluster – Value Chain Costs and Proposed Incremental 

Increases per Cost Head 

Item Cost 
Incremental 
Increase 

Production Inputs and Harvest (land preparation, inputs, labor, etc.) 
(US$/ha)  235 26% 

Mechanical Oil Extraction (US$/ton RS&M (incremental cost excluding 
raw material cost) 141  

Based on the above unit costs, total value chain costs for the entire cluster were calculated. It 

was assumed that costs will be incurred from the second year of implementation. It is assumed 

that cost increase will be gradual and will be completed in four years; starting from the second 

year. Total planned increase in cost was distributed over four years as per the interventions in 

those years. Value chain costs projections are shown in the following table 59. 

Table 59: Usta Muhammad Cluster – Value Chain Improvement Operational Costs 

item Year 2 Year 3 Year 4 Year 5 

Production Inputs and Harvest (land 
preparation, inputs, labor, etc.) (US$)  

                      
31,980  

                         
63,960  

                        
95,941  

                  
127,921  

Processing RS&M(US$) 23,663  25,718  27,805  29,926  

Total Costs (US$) 55,643  89,678  123,746  157,847  

9.6.4.2. Cluster Development Investment Costs 

Usta Muhammad Rapeseed & Mustard cluster has high growth potential by virtue of its diverse 

agro-ecological conditions. A mega program will be launched that will include conducting frontline 

demonstrations to project Good Agricultural Practices with better seed, balanced nutrition, use 

of weedicides, improved plant protection practices, use of micronutrients, irrigation at critical 

stages and timely harvesting and storage. Awareness about improved practices will be created 

through print and electronic media and provincial extension services. Seed replacement program 

will be launched to introduce new high-yielding varieties. Modern machinery will be distributed to 

improve post-harvest practices. This will include combine harvester, thresher, modified drills, 

planters, etc. Management of clusters will be improved through promoting Farmers Organizations 

and creating linkages through Agriculture Extension. Traditional oil expelling through Kohloos will 

be replaced by promoting investment in mechanical oil expellers. This will improve the oil yield 

and quality to improve the overall profitability of the farmers and the downstream players in the 

value chain. 

The proposed budget for cluster development interventions in Usta Muhammad will be US$ 

590,359. About 70% of this investment should be provided by the federal government, by 

establishing a Cluster Development Fund (CDF) under PSDP. The remaining 30% should come 

from the provincial budgets.  

This proposed cluster development cost will be spent in a period of four years starting from year 

1. Yearly distribution of these costs will be driven by the interventions planned for that year. For 

example, the processing cost will be driven by the number of Rapeseed & Mustard oil expelling 
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units that will be required each year to meet the set production target. For production level 

strategies, it is assumed that 40% of this cost of production level strategies and marketing/trading 

level strategies will be spent in year 1, 30% in year 2 and 15% each in year 3 and year 4. With 

these assumptions, the cost distribution is shown in table 60. 

Table 60: Usta Muhammad Cluster - Cluster Development Cost Projections 

Activities Total Year 1 Year 2 Year 3 Year 4 

Strengthening research 40,000  16,000.0   8,000.0  8,000.0  8,000.0  

Capacity Building and FEGs for 
improved management practices  29,053  11,621 8,716 4,358 4,358 

Investments on demonstration, 
extension and demand 
management (US$) 40,074  16,030 12,022 6,011 6,011 

Investment on Oil Extraction 
Machinery (US$) 56,322  22,529  11,264  11,264  11,264  

Investments on Marketing/Export 
level interventions (US$) 19,519  7,807  5,856  2,928  2,928  

Seed replacement 279,352  111,741  83,806  41,903  41,903  

Government loans on private 
investment 6,195  2,478  1,239  1,239  1,239  

Total Investment 470,514  188,206  130,903  75,703  75,703  

9.6.5. Economic Viability of Cluster Development Plan 

Based on the benefits and the costs of the proposed interventions package in the above 

paragraphs, the economic viability of the proposition has been calculated in terms of project’s 

NPV and IRR. Discounted cash flow analysis has been carried out using an annual discount rate 

of 8.5%. Calculations and results are shown in the following table 61:   

Table 61: Usta Muhammad cluster - Economic Viability of Proposed Interventions 

Package 

Item  Year 1 Year 2 Year 3 Year 4 Year 5 

Total Gross Revenue (US$) -    114,334  214,554  316,393  419,866  

Total operational costs (US$) -    55,643  89,678  123,746  157,847  

Total investment costs (US$) 188,206  130,903  75,703  75,703  -    

Net Cash Flows (US$) -188,206 -72,212 49,173 116,944 262,019 

NPV (US$) 62,334  

IRR 17% 

A positive NPV of US$ 62,334 indicates that the interventions package proposed for uplift and 

transformation of Usta Muhammad Rapeseed & Mustard cluster is an economically viable 

proposition. This investment plan offers 17% IRR. 
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9.7. Conclusion 

This report presents an overview of the RS&M cluster development in Pakistan for the purpose of 

developing cluster development plan in line with the Vision-2025. District level data was used to 

identified four RS&M clusters: Southern and Northern Punjab clusters, Sindh cluster and 

Balochistan clusters. The gaps, constraints, and potentials were identified in consultation with 

stakeholders and using macro-level data from FAOSTAT. Strategies were designed to harness the 

potential and interventions were suggested to implement these strategies that shall set new frame 

conditions at production, processing, and marketing level. Economic and social impact of these 

strategies were estimated. In conclusion, the overall economic, social and environmental impacts 

of the cluster development program are positive, sustainable and long lasting with an average 

rate of return on investment in all clusters at 31%.  

The investments as proposed above are likely to overall competitiveness of RS&M in the country. 

This efficiency shall be realized as a result of measures taken at production, processing and 

marketing levels.    
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10. Programs & Recommendations 
To improve the competitiveness RS&M and substitute heavy import of the canola in Pakistan 

requires serious efforts to improve RS&M value chain in the country. Strengthening research and 

extension activities to generate, recommend and disseminate appropriate technologies, promotion 

of RS&M modern varieties of higher productivity and better quality oil content with higher oil 

extraction rate, programs for the provision of pure quality seed, training of stakeholders along the 

value chain to produce, store, and process healthy oilseed and edible oils, establishment of 

collection centers to work as procurement facilities in each cluster, distribution of relevant planting 

and harvesting machines will entice the stakeholders to improve the whole value chain of the crop.  

Following specific programs and recommendations are made: 

 A Steering Committee (SC) for cluster development may be constituted at the 

provincial level. APSEA is to work as front runner for cluster centers to supply quality 

inputs and ensure timely procurements, to organize farmers in FEGs, and to train 

stakeholders on modern production, storage, and processing technology.  

 Mustard is dominant (about 90%) in RS&M area. But Mustard is not fit for human 

consumption because of higher erucic acid and glucosinloate. However, AA/RI has 

developed a variety of Canola in B. juncea background. This variety and other 

suitable healthy oil crop varieties suitable for the environment of each cluster from 

the public and private sectors should be recommended in consultation with the 

industry and promoted. 

 RS&M is not economical to grow under present per acre yield. Therefore, productivity 

enhancement requires a big push. Moreover, import policies of edible oils needs to 

be revisited to give initial protection to local producers for the specified period to 

enhance oilseed production in Pakistan. Moreover, imports should be linked with the 

investment on RS&M development activities within the country and level of RS&M 

procurement from the farmers. 

 Make site specific and variety-specific recommendations for each cluster with respect to 

existing and exotic technologies.  

 Strengthen linkages between producers, processors, traders and consumers by 

organizing FEGs and encouraging contract farming in each cluster. 

 APSEA to work on model similar in sugar and Tobacco such as providing quality seed 

and other inputs and ensure procurement from farmers in each cluster. 

 Start seed support program for modern variety through FEGs to replace old low-yield 

varieties. 
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 Distribution of small oil expellers at village level with training about oil processing 

initially at testing level and after the success upscale and incorporate in the National 

Program. 

 Establish RS&M machinery units and collection centers through FEGs.  

 Research should focus on developing short-duration canola varieties/hybrids with 

higher yields and resistant to shattering and developing appropriate storage and 

processing technologies for healthy and efficient oil production. 

 Traceability of imported edible oil from port to the consumer end through digital 

means to protect consumers’ interests. 

 Implement WHO standards to control health hazards in edible oil use and implement 

and further improve PSQCA and Pure Food Rules if necessary. Moreover, Venaspati 

Ghee (hydrogenated oil) manufacturing regulation should be implemented to avoid 

health hazards in edible oil consumption.  

 Education in schools/colleges and awareness programs like TV and road shows, 

seminars, cooking programs, etc. to discourage low quality and excessive oil 

consumption. 

 Foreign training of researchers and extension staff and learning from Indian success 

of achieving oilseed self-sufficiency. 

 Socioeconomic studies should be regularly conducted on consumption pattern, 

benefit-cost ratio of various oilseed crop cultivation, exploring possibilities of value 

addition of oilseed, and mapping various stakeholders’ interest in oilseed industry. 
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11. Annexure 

Annexure 1. List of Stakeholders Consulted 

STAKEHOLDERS Date 

1 Dr Muhammad Arshad Hightech Group Lahore and Team 

Shadman Lahore (APSEA) APSEA 

July 07 

2 Dr Sher Muhammad Sherawat Director Agriculture Extension 

Lahore region, Rana Maqsood Ahmad & Mr Ahmad Naveed 

Deputy Director Agriculture Extension Lahore & Kasur 

(Government agencies)  

July 07 

3 Visit to Jallo area and Farmers Meeting at village Bhasin District 

Lahore (Farmers meeting) 

July 07 

4 Visit to Kahna, Kasur and Kot Radha Kishan area and meeting 

with farmers and arhtis (Farmer meeting and arties)  

July 08 

5 Meeting with Seed company (ICI) on availability of Rapeseeds 

and Mustards (Private Companies)  

July 07 

6 Meeting with Lt Col. Umar Iqbal Khan Secretary Pakistan 

Venaspati Manufacturers Association. PVMA I-8/2 Islamabad  

July 07 

7 Mr Sajjad Haider Director Agriculture Extension Rawalpindi 

Region Meeting (Government agencies) 

July 13 

8 Visit to Barani Research Institute Chakwal to meet Dr Azeem 

Tariq Acting Director and Staff  

July 21 

9 Visit to Mandra, Dhudhial and Chakwal area and farmers 

meeting at village Saral District Chakwal (Farmers meeting)  

July 21 

10 Visit to Mandra, Dhudhial and Chakwal area and farmers 

meeting at village Dhudhial and Malhal Mughlan District 

Chakwal (Farmers meeting) 

July 21 

11 Visit to Chakwal Grain market to meet arhtis about rapeseed 
business  

July 21 

12 Visit to Mandra, Dhudhial and Chakwal area and farmers 

meeting at village saral and malhal District Chakwal (Farmers 

meeting)   

July 21 

13 Visit to Peshawar for meeting with DG Extension and staff 

about the scope of Rapeseed & Mustards in contemporary 

condition. Also met Mr Shahswar Hussian Oilseed Expert from 

research wing Tarnab.  

July 7 

14 Visit to Shujabad areas of Multan and visited Mauza Tara Garh 

U/C Khokhran at the farm of Malik Raza Hussain Khokhar & 

Malik Sajjad Hussain  

July 23 
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STAKEHOLDERS Date 

15 Visit to Shujabad, Jalalpur Pirwala, Ahmad Pur East, Yazman, 

Lodhran field areas and meeting of farmers at Inayatpur union 

council kulab tehsil -Ahmad Pur East and Yazman  

July 24 

16 Meeting with arties in grain market Ahmad Pur East July 24 

17 Farmers meeting at Yazman Village on Rapeseed growing in 
Cholistan linking Bahawalur and Bahawalnagar 

July 24 

18 Meeting with Mr Abid Qureshi Director Agriculture Extension 
Sindh on identification of clusters in Sindh 

July 27 

19 Meeting with Mr Sajid Mahmood ICI on availability of RS&M 
seed and sale in different clusters and Extension staff and 
Farmers in Lahore  

August 25-26 

20 Meeting with Dr Muhammad Ayub Khan Dirctor Crop Sciences 
Institute (CSI) and Oilseed Group of NARC  

September 24 

21 Meeting with Saeed Ahmad Khosa Deputy Director Agriculture 
Extension Sohbat pur and Muhammad Zia Ul Haq Deputy 
Director Agriculture Extension Naseer Abad and Mr. Ayaz Ali 
Lashari Balochistan  

October 5 

22 Meeting with Mr Nisar Ahmad Soomro, PSO PARC Tandojam, 
Mr. Mumtaz Ali Jogi Deputy Director, Agriculture Ext. Thatta, 
Mr. Islamuddin Rajput, Deputy Director, Agriculture Ext. Badin 
Sindh, Mr. Ramchand Anandani, Agriculture Officer Ext badin 
and other officers from Sindh on prospects of RS&M in Sindh 

October 
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Annexure-3. Characterization and Comparison of 
RS&M Clusters 

Annex 3.1. Features of Southern and Northern Clusters of Punjab 

Feature  Southern Punjab Northern Punjab 

Districts  Bahawalpur, Bahawalnagar, Rahim 
Yar Khan, and Rajanpur  

Chakwal is the biggest district under RS&M 
area of 20320. The remaining three districts 
have relatively small area and very low 
yield, hence not included in the cluster. 

Cluster area (ha) 36,949 20,316 

Cluster production (tonne) 17,321 8,053 

Cluster yield 469 396 

Focal point Yazman tehsile Chakwal tehsil 

Focal point area (ha) 2015-
16 

8,268 11,176 

Focal point production 
(tonnes) 

11,748 [seems to be too high, pls. 
check] 

10,941?? [Cannot be more than production 
of the whole cluster]  

Focal point yield (Kg/ha)   1,421 979 

No of farmers in the cluster.  

Land Holding in Punjab 

>64% are less than 2 ha, 

2.1-5 ha 27% and 9% above 

5 ha 

14,000 (50% farmers planting 

RS&M are having less than 2 ha) 

20,000 (85% farmers planting RS&M are 

having less than 2 ha) 

Percentage of total provincial 

RS&M area in the cluster 

(i.e., 130,840 ha)  

23.32% 24% 

Geographical Factors   Mainly desert lands of Sutluj 
valley with an alluvial patch 
mainly irrigated by canals. 

 Agriculture on flat plains. 

 Water starved and arid areas 

 Latitude is 29.3544° N and 
Longitude 71.6911° E with 214 
meters heigh from sea level. 

 Most of the RS&M is irrigated 

Mainly pothohar plateau parallels to the 
outer Himalayas and lies between the rivers 
Jhelum and Indus.  Soil texture mostly 
varies from sandy to silt loam and clay loam 
comprising from poor to fertile lands. 

Agriculture is dependent on rainfall, which is 
erratic but favours oilseeds in rabi. Latitude 
is 32.9328° N and Longitude 72.8630° E 
with 519-meter height from sea level. 

Environmental Factors  Arid climate with very hot and 

dry summers and cold winters. 

 Temperature rises up to 43 °C 

during summer but nights are 

slightly cooler  

 During winter, the temperature 

drops to 16-20°C.  

 Average rainfall 200 to 250 mm 

per annum with maximum 

concentration in July to 

September. Occasional Rains 

in February March also. 

 Temperature rises up to 40 °C during 

summer but nights are slightly cooler  

 Temperature drops to 10°C during 

winter.  

 Average rainfall 519 mm per annum 

with maximum concentration in July to 

September. 

 

Varieties Khanpur Raya, Taramira, Sarsoon 
DGL, Rohi Sarsoon, ICI Canola, 

Hybrid Mustard (Pioneer 45 S 42) 

Taramira, Chakwal Raya, Chakwal 
Sarsoon, NARC Canola, ICI Canola, Hybrid 
Mustard,  Hybrid Mustard (Pioneer 45 S 42) 

Cropping pattern  Mustard-fallow-Mustard,  

 Mustard-Cotton-Mustard, 

 Mustard-fallow-Mustard,  

 Mustard-Cotton-Mustard, 
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Feature  Southern Punjab Northern Punjab 

 Mustard-Maize-Mustard 

 Muster intercropped with 

wheat? 

 Mustard-Maize-Mustard 

 Muster intercropped with wheat? 

Time of Planting 15th October to 15th November 1st October to 31st October 

Existing practice      Sowing after land preparation 
with mold board plough and 
cultivator to facilitate planting in 
stubbles soil.  

 1-1.5 kg/acre seed is used.  
 Fertilizer applied but very less 

compared to the recommended 
rate.  

 Water stress is common. 
However, when received, 
irrigation is a priority.  

 Crop mature before normal 
harvesting of wheat.  

 Harvested crop is saved properly 

 Sowing in watter condition.  
 Soil is ploughed for moisture 

conservation.  
 Two kg/acre seed is used.  
 Fertilizer applied with sowing only,  
 Harvesting manually with little 

mechanization. 

Socio Economic Benefits  Rapeseed are grown on 
marginal soils and mostly as 
catch crop with uncertainty in 
produce prices. In this 
situation, the crop has little 
impact on the socio-economic 
conditions of farmers.  

 However, use of good 
agriculture practices and better 
and certain prices of a produce 
or use of double zero varieties 
for consumption can have a 
positive impact on the health 
and socio-economic uplift of 
farmers.  

 Rapeseed are grown when there is an 
ample moisture available in September 
with uncertainty in produce prices. In this 
situation, the crop has little impact on 
socio economic conditions of farmers.  

 However, use of good agriculture 
practices and better and certain prices of 
produce or use of double zero varieties 
for consumption can have a positive 
impact on health and socio-economic 
uplift of farmers. 

Harvesting time  Manual harvesting in April-May Manual harvesting in April-May 

Product Type Oil and Cake Oil and Cake 

No of markets & Marketing   Ahmad Pur East and Yazman 

 Sale to middleman and Beopari 
from farm gate,   

 Direct sale to the mandi   

 Chakwal and Gujjar Khan 

 Sale to middleman and Beopari from 
farm gate  

 Direct sale to the mandi  

Value Chain  RS&M as oil, cake for livestock    RS&M as oil, cake for livestock   

Import/Export  Big gap in local production and 
consumption. Major reliance on 
imports 

 Big gap in local production and 
consumption. Major reliance on imports 

Social Networking  Private sector involved in 
seed marketing for RS&M 
varieties.  

 Public sector verities 
dominate. 

 Use of home-grown seed 
sowing is common.  

 Intensive public sector 
extension services are 
available 

 Private sector in involved in seed 
marketing for RS&M varieties.  

 Public sector verities dominate. 
 Use of home-grown seed sowing 

is common.  
 Public sector extension services 

are available but week. 

Processing  RS&M oil, cold pressed meal, 
double pressed meal, de-
solventizing/flaking meals 

 RS&M oil, cold pressed meal, double 
pressed meal, de-solventizing/flaking 
meals 

Consumption   Canola oil is used for human 
consumption in culinary in deep 
frying.  

 Canola oil is best for human 
consumption in culinary in deep frying. 
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Feature  Southern Punjab Northern Punjab 

 Oilseed meal (cake) is used for 
livestock feed.  

 Local pressed meals for livestock 
have some complaints. 

 Oilseed meal (cake) is used for livestock 
feed.  

 Local pressed meals for livestock have 
some complaints.   

Research infrastructure  Arid Agriculture Research 
Center, Bahawalpur has small 
program on brassica developed 
by AARI varietal adoption to local 
condition. 

 Any amount of seed supplied by 
the Punjab Seed Corporation or 
the Private Sector. 

 Barani Research Institute, Chakwal has 
program to adapt brassica varieties 
developed by AARI to local condition.   

 Any amount of seed supplied by the 
Punjab Seed Corporation or the Private 
Sector. 

Annex 3.2. Features of the Sindh and Balochistan Clusters 

Salient Features Sindh Cluster Balochistan Cluster 

Districts   Mirpur Khas, Sanghar, S.B Abada, 
Jaccobabad, Larkana, and Thatta.  

Jaffarabad, and Naseerabad 

Are of the cluster (ha) 38,370 112362  

Production of the cluster 
(tonne) 

40,280 

7879 

 Yield of the cluster 1050 637 

Focal point Kot Ghulam Muhammad Usta Muhammad 

Area of focal point (ha) 3446 3017 

Production of focal point 
(tonnes) 

3473 2042 

Average yield of focal 
point (kg/ha) 

1008 677 

Percentage of total 
provincial RS&M area in 
the cluster  

48.25 96.12 

No of Farmers 619 

Land holding in Sindh: > 2 ha are 
13%. 2-5 ha are 56%, 5-12.5 ha 26%, 
12.5-25 ha are 9%, 25-50 ha are 6% 
and above 50 ha are 2%  

366 

Most of the farms are above 25 acres 

Geographical Factors  Latitude is 25.5065° N, 69.0136° E 
with 17 meters high from sea level. 

 Soil is loam and sandy.  

 Irrigation through canals.  

 Wheat, Cotton, Mango, Rice and 
oilseeds are among many crops 
sown in the district.  

 Jamrao Canal is the main source 
of irrigation.  

 Water stress is reported and is 
impacting cropping intensity as 
well as cropping sequence. 

 67°37'36"- 69°07'39" East longitudes and 
27°56'3"-28°40'26" North latitudes with 55 
meters high from sea level. 

 Soil texture is clay and clay loam.  

 Irrigation is available through Kirthar Canal 
while underground water is unfit for 
irrigation.  

 Wheat and Rice are main crops.  

 Rapeseeds are usually planted as a relay 
planting in rice fields. 
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Salient Features Sindh Cluster Balochistan Cluster 

Environmental Factors  Desert like climate with annual 
average rainfall about 200 mm. 

 Most of the rains come in the 
months of July and August. 

 The average temperature in is 
27.2 °C. Maximum temperature 
goes 41oC in June and 11oC in 
January. 

 The climate is extremely hot and highly 
humid in summer, particularly in the area 
adjacent to the Pat Feeder Canal, where 
rice cultivation takes place.  

 Dust storms are also experienced in 
summers which has lost its intensity due to 
the increase of vegetation.  

 Winters remain pleasant.  

 The rainy season is mostly in the months of 
July and August.  

 Annual rainfall 120 mm with maximum 
temperature 46oC in June and 9oC in 
January.  

Varieties  Raya varieties (55%), Taramira 
(7%), Canola (13%) and Hybrid 
(25% Raya Type 

 Raya varieties (30%), Taramira (27%), 
Canola (13%) and Hybrid (30% Raya 
Type)  

Cropping pattern  Mustard-Fallow-Mustard, 

 Mustard-Cotton-Mustard, Mustard-
Corn-Mustard,  

 Mustard-Rice-Mustard 

 Mustard-Rice-Mustard (Relay Cropping), 
Mustard-Mung-Mustard,  

 Mustard-Bajra-Mustard 

Time of Planting Mid-October to Mid-November Mid-October to Mid-November 

Existing practice      RS&M is usually grown after 
kharif crops when moisture is 
available in October with normal 
seedbed preparation.  

 It is also grown in fallow lands.  

 Seed rate not less than 2 kg/acre  

 RS&M is planted as relay crop in standing 
or harvested rice fields to catch moisture 
in a very clayey soil.  

 Wide variation in input use across 
farmers but average use is ?? kg/ha.  

 In some area, a proper seed bed 
preparation and planting also reported as 
new practice.  

 Seed rate not less than 2 kg/acre  

Socio Economic Benefits  Rapeseed are grown on 
marginal soils and mostly as 
catch crop with uncertainty in 
produce prices. In this situation, 
the crop has little impact on the 
socio economic conditions of 
farmers.  

 However, use of good agriculture 
practices and better and assured 
price of the produce or use of 
double zero varieties for 
consumption can have a positive 
impact on the health and socio 
economic uplift of farmers.  

Rapeseed are grown to harvest moisture in 
rice soils without much soil preparation. Hard 
clay soils reduce germination and thus low 
plant population impact on the productivity as 
well. However, use of good agriculture 
practices and better and certain prices of 
produce or use of double zero varieties for 
consumption can have a positive impact on 
health and socio economic uplift of farmers. 

Supply Cycle April-May April-May 

Product Type Mustard oil and cake Mustard oil and cake 

No of markets  Mirpur Khas, Digri and K.G. 
Muhammad  

 Direct sale to middleman, 
Beopari from farm gate and 
direct selling to mandi   

 JaffarAbad, Usta Muhammad 
 Direct sale to middleman, Beopari from 

farm gate and selling to the mandi   

Value Chain  RS&M as oil 
 Cake/flake for livestock and 

poultry.  
 Quality of the produce varies     

 RS&M as oil,  
 Cake/Flake for livestock and poultry 

 Quality varies     
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Salient Features Sindh Cluster Balochistan Cluster 

Import/Export Big gap in local production and 
consumption. Major reliance on 
imports 

Big gap in local production and consumption. 
Major reliance on imports 

Social Networking  Private sector in involved in seed 
marketing for RS&M varieties.  

 Public sector verities dominate. 
 Use of home grown seed sowing 

is common.  
 Awareness through public sector 

extension.  

 Private sector in involved in seed 
marketing for RS&M varieties.  

 Public sector verities dominate. 
 Use of home grown seed sowing is 

common.  
 Awareness through public sector 

extension. 

Processing  RS&M oil, cold pressed meal, 

double pressed meal 

 RS&M oil, cold pressed meal, double 

pressed meal,  

Consumption  Canola oil is used for human 
consumption in culinary and as 
deep frying.  

 Oilseed meal (cake) is used for 
livestock feed.  

 Local pressed meals for livestock 
have some complaints. 

 Canola oil is used for human consumption 
in culinary and as deep frying.  

 Oilseed meal (cake) is used for livestock 
feed.  

 Local pressed meals for livestock have 
some complaints. 

Research and 

Development 
 Oilseed Research Director 

General Agriculture (Research) 
Tandojam 

 Directorate of Oilseeds, Director General 
Agriculture (Research) Quetta  
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Annexure-4. SWOT Analysis Cluster 1: Southern 
Punjab 

Strengths  Weakness  Opportunities  Threat  

Environmental/climate change 
Climatic conditions are 
conducive for mustard 
varieties which require 
less irrigation 

Erratic rainfall, high 
temperatures, humidity to 
attract pest attack 

Climate Change and 
drought tolerant 
varieties may favour 
Rapeseed to flourish in 
rainfed areas 

High temperature during crop 
establishment and terminal 
stages cause shorting of 
growing seasons 
Fog and intermittent rain 
during crop growth can reduce 
yield considerably. 
Depleting availability and 
deteriorating quality of water 

Input suppliers 

 Strong network of 
input suppliers i.e. 
Seed, fertilizers and 
pesticides. 

 

 Lack of appropriate 
machines for harvesting 

 Costly imported seeds 
holdings, and 

 Uncertain produce prices 
 No availability of 

compatible varieties having 
double zero behaviour 
because mustard is popular 
in the area having no such 
innovation.   

 Availability of high 
yielding varieties 

 Subsidy program 
on seed or 
distribution of seed 
kits to the farmers 
like previous year 
may be continued 
for the sustainability 
of the system. 

Deterioration of quality of 
seeds can harm the 
confidence of producers 

Cluster interaction 
There is a variation in 
farmer’s skills about the 
crop. A cluster will 
enable progressive and 
low yielder to learn from 
each other 

Most of the farmers are not 
using recommended 
technologies. 

Interaction with line 
agencies and 
progressive farmers 
can improve 
productivity 

Increasing biotic and abiotic 
stresses 
 

Production management practices 

 Awareness level with 
a small chunk of 
farmers is better and 
can create a trickle-
down effect.  

 
 Large land holding 

(above 5acre 
average) favors 
adoption of better 
mechanized 
technologies)  

Shattering problems with no 
mechanized harvesting. 
Infestation of termites, jassid, 
alternaria blight etc 
Competing crops cotton and 
Wheat are most of the time 
more profitable 
Fragmented area under crop 

Continues fall in 
surface irrigation 
supplies can increase 
RS&M area through a 
cluster approach with 
active participation of 
all stakeholders 

Heavy reliance on cheap 
imports 

Government policies 

Oilseed Policy has been 
drafted and presented 
to the Government with 
the vision to promote 
edible oilseeds in the 
country 
Food Authorities working 
against poor quality has 
created an opportunity 
for quality edible oil 
supply from 
domestically produced 
RS&M. 

Heavy import of low quality 
crude palm oil and availability 
of edible oil at low prices 

Awareness for safe and 
nutritious food with 
steps to reduce imports 
can make RS&M 
cultivation attractive. 
Food Authorities are 
working against poor 
quality edible oil. This 
can reduce the area 
under mustard varieties 
not allowed for human 
consumption to allow 
double zero varieties 
only. 

Sudden change in policies or 
reduction in tariffs on imports 
kills this crop as well as all 
promotional plans 
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Strengths  Weakness  Opportunities  Threat  

Marketing 

 Purchase by beopari 
and arthies from 
farmgate can be 
converted into 
marketing contracts 
with defined quality. 

 Near output market 
in Ahmad Pur East 
and Yazman 

 Price fluctuations 
especially at the time of 
harvest of the crop 

 High marketing margins in 
almost all channels.  

 

 A big consumption 
and production gap 
in Pakistan 

 Certification of 
quality product can 
fetch a good price. 

 Inefficiencies in 
procurement creates 
negative impacts 

Trade/export 

 Pakistan has a 
special market for 
oil having high 
smoke point 

 Double zero varieties 
can work better 

 High import of lowquality 
palm oil to fill the market 
demand is creating 
negative impact on local 
production 

Imposition of taxes on 
import and regulatory 
regime is forcing to 
develop local 
production base 

Sometimes, special 
relaxations on import disturbs 
the promotion of this less 
attended crop 

Value chain 
RS&M ranks second 
after cotton in terms of 
production in Pakistan, 
however, due to more 
oil content (35%-40%) 
mustard ranks first in 
term of oil yield among 
all oil seed crops 

Mustard production trends 
represents fluctuating scenario.  
The yield level also has been 
variable ranging in last five years 
Adoption of      scientifically 
recommended technology in 
mustard production, 
harvesting and processing is 
lower among both farmer and 
processors respectively. 
Scope for secondary processing 
of mustard seeds and prepare 
value added products like 
mustard oil, mustard paste, 
sauce, etc 

There is scope to 
grow the High Yielding 
Varieties o f  Mustard 
which are genetically 
enhanced. 
Scope to develop 
thermo and photo 
Insensitive mustard 
varieties 

Depleting availability and 
deteriorating quality of water 
and climate change can effect 
mustard crop 

PROCESSING 
Processing abilities of 
highest quality over 4 
million tonnes are 
available 

Local processing through old 
technologies (Kohlo) are 
reducing recovery and 
producing poor quality cake 

Investment potential in 
the processing sector 
with the expansion of 
this crop. 

Demand for low quality edible 
oils at low prices can lure the 
imports of cheap processed 
product that can harm 
processors 

 

Cluster 2:  Northern Punjab 

Environmental/climate change 

Soil and environmental 
conditions are conducive for 
rapeseeds cultivation 

Erratic rainfall, high 
temperatures, 
humidity to attract 
pest attack 

Climate Change may 
favor Rapeseed 
flourish in rainfed areas 

Drought during winter and 
shortage of rainfall 

Input suppliers 

Rain-fed area and have not 
well-developed fertilizer and 
pesticides sector 
 

Limited availability of 
certified, quality, 
seed. 
Extension support is 
also minimal 

BARI Chakwal and 
NARC has developed 
climate smart varieties 
which can be promoted 
in this area 

Low response of farmers may 
attract less input suppliers in 
cluster 

Cluster interaction 
Major crop with historical 
presence with farmers having 
above average holdings. 
 

Little interaction 
among farmers and 
researchers and 
extension agents 
about this crop 

Interaction with line 
agencies and 
progressive farmers 
can improve 
productivity 

Low profitability, biotic and 
abiotic stresses can effect the 
concept 
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Strengths  Weakness  Opportunities  Threat  

Progressive farmers have good 
yields 

Adoption of standard 
practices very less. 
 
Problems related to 
credit facility 

Production management practices 

Wheat, Lentil and Fodder as 
competing crop. 
Good varieties with 
procurement mechanism can 
lure farmers to adopt good 
agriculture practices 

Traditional farming 
dominantly having 
small farmers with 
poor adoption of 
technologies 

Soil rich and historically 
Mustard is a known 
crop. 

Less profits from crop with 
biotic and abiotic stresses can 
create difficulties 

Government policies 

Oilseed Policy has been drafted 
and present Government vision 
to promote edible oilseeds 

Heavy import of crude 
palm oil and 
availability of edible oil 
at low prices can harm 
this crop further 

Safe and Nutritious 
food awareness with a 
vision to reduce 
imports can create 
attraction towards this 
crop 

Sudden change in policies or 
adhocism can kill this 
business 

Marketing 

Chakwal and Gujjar Khan are 
big markets where product can 
be consumed easily 

No perfect channel. 
 
Price fluctuations 
especially at the time 
of harvest of the crop 

A big consumption and 
production gap in 
Pakistan 
 
Quality product with 
high yield will have a 
good price 

Inefficiencies of the 
procurement mechanism will 
have negative impact 

Value chain 
RS&M ranks second after 
cotton in terms of production in 
Pakistan, however, due to 
more oil content (35%-40%) 
mustard ranks first in term of 
oil yield among all oil seed 
crops 

Mustard production 
trends represents 
fluctuating scenario. 
The yield level also 
has been variable 
ranging in last five 
years 
Adoption of 
scientifically 
recommended 
technology in mustard 
production, harvesting 
and processing is lower 
among both farmer and 
processors 
respectively. 
Scope for secondary 
processing of mustard 
seeds and prepare 
value added products 
like mustard oil, 
mustard paste, sauce, 
etc 

There is scope to 
grow the High 
Yielding Varieties o f  
Mustard which are 
genetically enhanced. 
Scope to develop 
thermo and photo 
Insensitive mustard 
varieties. 
 

Depleting availability and 
deteriorating quality of water 
and climate change can effect 
mustard crop 
 

Trade/export 

Pakistan has a special market 
for oil having high smoke point 

High import to fill the 
market demand is 
creating negative 
impact on local 
production 

Imposition of taxes on 
import and regulatory 
regime is forcing to 
develop local 
production base 

Special relaxations on import 
will disturb the promotion of 
this less attended crop 

Processing 

Processing abilities of over 4 
million tonnes are available 

Local processing 
through expellers are 

Investment in 
processing sector is 

Cheap and poor quality 
imports can harm 
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Strengths  Weakness  Opportunities  Threat  

reducing recovery and 
poor-quality cake 

possible because of 
huge demand of edible 
oil 

establishment of rapeseed 
processing in Pakistan 
through home grown crop 

Cluster 3: Sindh cluster  

STRENGTHS  WEAKNESS  OPPORTUNITIES  THREAT  

Environmental/climate change 

Climatic conditions are 
conducive for rapeseeds and 
mustard varieties. 
 

Erratic rainfall, high 
temperatures, humidity 
is suitable for sucking 
pests and diseases and 
recorded as well 

Climate Change and 
drought tolerant 
varieties can favor 
Rapeseed & Mustard 

Drought tolerant high 
temperature resilient varieties 
of cotton and wheat with more 
profits can reduce its area 
further 

Input suppliers 

Strong network of input 
suppliers i.e. seeds, fertilizers 
and pesticides. 

Less mechanization, 
shattering problems in 
varieties, pest problems 
and costly seeds and 
uncertain produce 
prices reduced input 
use 

Good quality varieties 
are available. Can be 
pushed with a 
concerted approach 

Deterioration of quality in 
inputs is a biggest challenge 
and continuity same situation 
can play negatively for this 
crop 

Cluster interaction 

Farmer’s choice about this crop is 
good. Little effort can improve 
further 

Competing crops 
gave more benefits 
and thus secondary 
choice of farmers 

Interaction with line 
agencies and 
progressive farmers 
can improve 
productivity 

Low profitability, biotic and 
abiotic stresses can harm the 
concept 

Production management practices 
Good varieties with procurement 
mechanism can lure farmers to 
adopt good agriculture practices 
 
Production practices can be 
adopted more as land holding is 
above 5-acre average 

Cotton and Wheat are 
as competing crops 
and most of the time 
more profitable 
Awareness level is 
less. Agencies less 
active. 
 

Continues fall in 
surface irrigation 
supplies can increase 
its area through a 
cluster approach with 
active part of all 
stakeholders 
Application of sulphur 
can benefit crop 
further 

Cheap imports can negatively 
impact on adoption of modern 
practices 

Government policies 
Oilseed Policy has been drafted 
and present Government vision 
to promote edible oilseeds 

Heavy import of crude 
palm oil and 
availability of edible oil 
at low prices can harm 
this crop further 

Safe and Nutritious 
food awareness with a 
vision to reduce 
imports can attract 
towards this crop 

Sudden change in policies or 
reduction in tariffs on imports 
will kill this crop and all 
promotional plans 

Value chain 
RS&M ranks second after cotton 
in terms of production in 
Pakistan, however, due to more 
oil content (35%-40%) mustard 
ranks first in term of oil yield 
among all oil seed crops 

Mustard production 
trends represents 
fluctuating 
scenario. The yield 
level also has 
been variable 
ranging in last five 
years 
Adoption of 
scientifically 
recommended 
technology in 
mustard production, 
harvesting and 
processing is lower 
among both farmer 

There is scope to 
grow the High 
Yielding Varieties o f  
Mustard which are 
genetically enhanced. 
Scope to develop 
thermo and photo 
Insensitive mustard 
varieties 

Depleting availability and 
deteriorating quality of water 
and climate change can effect 
mustard crop 
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Strengths  Weakness  Opportunities  Threat  

and processors 
respectively. 
Scope for 
secondary 
processing of 
mustard seeds and 
prepare value added 
products like 
mustard oil, mustard 
paste, sauce, etc 

Marketing 
Purchase from farm 
gate, beopari business 
is high. 
Direct buying has also 
been confirmed by the 
expellers 

No perfect channel. 
 
Price fluctuations especially 
at the time of harvest of the 
crop 

A big consumption and 
production gap in 
Pakistan 
 
Quality product with 
high yield will have a 
good price 

Inefficiencies of the 
procurement mechanism will 
have negative impact 

Trade/export 

Pakistan has a special 
market for Rapeseed 
and mustard having 
high smoke point 
 
 

Major sale through local 
expellers and not a big player 
in this market. 
High import to fill the market 
demand is creating negative 
impact on local production 

Imposition of taxes on 
import and regulatory 
regime is forcing to 
develop local 
production base 
Dedicated cluster with 
R&D support from a 
buyer can improve the 
area 

Special relaxations on import 
will disturb the promotion of 
this less attended crop 

Processing 

Processing abilities of 
highest quality over 4 
million tonnes are 
available 

Local processing through 
expellers are reducing 
recovery and poor-quality 
cake 

Investment in 
processing sector is 
possible because of 
huge demand of edible 
oil 

Consumer price at affordable 
rate can lure cheap processed 
product import that can harm 
processors 

Cluster 4: Balochistan Cluster 

Environmental/climate change 

Clay and Clay loam soil, 
less irrigation and other 
climatic conditions are 
favoring relay cropping 
of mustard in standing 
rice 

Erratic rainfall, high 
temperatures, humidity to 
attract pest attack 

Climate smart varieties 
can take over 

Drought tolerant high 
temperature resilient varieties 
of crops with more profits can 
reduce its area further 

Input suppliers 

Network of input 
suppliers i.e. seed, 
fertilizers and 
pesticides. 

Low mechanization, 
shattering problems in 
varieties, pest problems and 
costly seeds and uncertain 
produce prices reduced input 
use 

High yielding varieties 
and promulgation of 
new seed laws and 
other acts can improve 
this situation. 

Deterioration of quality in 
inputs is a biggest challenge 
and continuity same situation 
can play negatively for this 
crop 

Cluster interaction 

Farmer’s choice about 
this crop is good. Little 
effort can improve 
further 

Competing crops have more 
benefits and thus secondary 
choice of farmers 

Interaction with line 
agencies and 
progressive farmers 
can improve 
productivity 

Low profitability, biotic and 
abiotic stresses can harm the 
concept 

Production management practices 

Relay cropping by using 
the residual moisture of 
Rice crop for 

Rice, wheat, pulses, 
vegetables are other 

Biotic and Abiotic 
stresses in Rapeseeds 
and Mustards and 

Cheap imports can negatively 
impact on adoption of modern 
practices 
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Strengths  Weakness  Opportunities  Threat  

Rapesseds and 
Mustards 

competing crops and most of 
the time more profitable 

problems related to 
agronomic with little 
technological 

Government policies 

Oilseed Policy has been 
drafted and present 
Government vision to 
promote edible oilseeds 

Heavy import of crude palm 
oil and availability of edible oil 
at low prices can harm this 
crop further 

Safe and Nutritious 
food awareness with a 
vision to reduce imports 
can attract towards this 
crop 

Sudden change in policies or 
reduction in tariffs on imports 
will kill this crop and all 
promotional plans 

Value chain 

RS&M ranks second 
after cotton in terms of 
production in Pakistan, 
however, due to more 
oil content (35%-40%) 
mustard ranks first in 
term of oil yield among 
all oil seed crops 

Mustard production trends 
represents fluctuating 
scenario. The yield level 
also has been variable 
ranging in last five years 
Adoption of scientifically 
recommended technology in 
mustard production, 
harvesting and processing is 
lower among both farmer and 
processors respectively. 
Scope for secondary 
processing of mustard seeds 
and prepare value added 
products like mustard oil, 
mustard paste, sauce, etc 

There is scope to 
grow the High 
Yielding Varieties o f  
Mustard which are 
genetically enhanced. 
Scope to develop 
thermo and photo 
Insensitive mustard 
varieties 

Depleting availability and 
deteriorating quality of water 
and climate change can effect 
mustard crop 

Marketing 
Purchase from farm 
gate, Middeman and 
beopari business is 
high. 

No perfect channel. 
 
Price fluctuations especially 
at the time of harvest of the 
crop 

A big consumption and 
production gap in 
Pakistan 
 
Quality product with 
high yield will have a 
good price 

Inefficiencies of the 
procurement mechanism will 
have negative impact 

Trade/export 
Pakistan has a special 
market for oil having 
high smoke point 

Major sale through local 
expellers and not a big player 
in this market. 

Imposition of taxes on 
import and regulatory 
regime is forcing to 
develop local 
production base 

Special relaxations on import 
will disturb the promotion of 
this less attended crop 

Processing 
Processing abilities of 
highest quality over 4 
million tonnes are 
available 

Local processing through 
expellers are reducing 
recovery and poor-quality 
cake 

Investment in 
processing sector is 
possible because of 
huge demand of edible 
oil 

Consumer price at affordable 
rate can lure cheap processed 
product import that can harm 
local crop and processors 
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Annexure-5: Feasibility Study of Rapeseed & Mustard 
Oil Extraction Unit 

Project Concept 

Vegetable oils constitute an important component of human diet. Edible oils are mostly extracted 

from soybean, canola, rapeseed & mustard, sunflower and peanut seeds. These are sources of 

edible fatty acids (saturated, monounsaturated or polyunsaturated) which play an important in 

human nutrition including brain function, therapeutic and prophylactic prevention of diseases, in 

growth and development of human embryo and provide protection against cardiovascular 

disease and inflammation. 

Rapeseed (Torix a, Sarson, and Canola/Gobhi Sarson) and (Raya, Peela Raya and Taramira) 

are the traditional oilseed crops grown in Pakistan. Brassica Rapa and Brassica Napus 

(rapeseed) and Brassica Juncea (mustard) are important crops of Brassica group grown, as 

oilseed crops. These represent an important domestic source of edible oil in Indo-Pak 

subcontinent being consumed for centuries. 

After cotton seed, rapeseed-mustard is the second most important local source of oil in Pakistan. 

Rapeseed & Mustard is good source of oil containing 44-48% good quality edible oil. Oilseed 

cake is an important byproduct which contains 35-40% protein, and is an excellent feed for 

animals and birds; especially for poultry. The whole seed meal has 43% protein which is an 

excellent feed for the livestock and poultry. 

Besides promoting production of edible oil seed crops in the country, it is important to control the 

losses occurring due to poor oil extraction methods adopted in the Pakistan. A significant 

percentage of rapeseed & mustard oil extraction is still being done by the traditional animal driven 

extractor known as kohloo which results in low oil yields and reduced profitability for the farmers 

and oil extrctors. The modern mechanical oil expeller can extract 20-30% more oil than the 

extracted by animal driven kohloo. Mechanical oil extraction thus offers a good investment 

opportunity which not only offers good returns but also contributes in improving the overall 

production efficiency of edible oils industry. 

Potential Market  

Pakistan meets more than 70% of its requirements of edible oils through imports. With an 

increase in population and per capita consumption of edible oil, this trend is expected to continue 

in the coming years. Oilseeds imports during 2019-20 are projected at a record 3.8 million tonnes, 

up 7% from the previous year. To promote production of edible oils from domestic resources, the 

provincial government of the Punjab launched an oilseed promotion initiative, and growers 

received PKR 5,000 per acre subsidy for planting up to 10 acres of canola and sunflower. 

Promotion of edible oils through local sources will lead to reducing import bill and directly 

contribute towards narrowing the trade deficit.  

Oil Extraction Process from Rapeseed & Mustard Seeds  
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Mechanical method for extracting oil from rapeseed & mustard, known as oil pressing or expeller 

pressing, is suitable for small and medium business and is better than chemical method which is 

quite expensive and requires higher degree of technical knowledge and expertise. The key 

advantage of mechanical extraction is also that it is a non-chemical way of oil obtaining which 

works based on physical pressure yielding 100% natural oil; without any possible contamination 

of chemicals. Oil presses also known as screw presses are used for continuous mechanical oil 

extraction to press out the oil and get oilseed cake. The other benefit of mechanical extraction is 

the improved quality of oilseed cake compared to the one obtained through traditional extraction 

techniques.  

Process Flow 

Rapeseed & Mustard seeds, received at the oil extraction unit, are cleaned in the first stage by 

manual sieving to separate stones and clay lumps bigger than the seeds size. The cleaned seeds 

are fed to the second stage cleaning using manual screens. The cleaned seeds are fed into the 

oil expeller through manual loading by the laborers. Seeds are crushed though the mechanical 

action of the expeller to extract mustard oil which is collected from the other end of the expeller. 

Mustard oil is filled in drums and sold in the wholesale market. The seeds, after being crushed, 

come out from the expeller in the form of cake. This is a byproduct which is packed in bags and 

marketed.  

Process flow chart of rapeseed & mustard oil extraction is shown in Annexure 5, Figure1. 

Annexure-5, Figure 1 – Oil Extraction Process Flow 

 

Project Cost 

Total project cost of the proposed Rapeseed & Mustard Oil Extraction is PKR 1.52 million. 

Major items of project cost are listed in the following Table. 

 
Annexure 5, Table 1 – Project Cost Details  

Cost Item Cost (PKR) 

Machinery & Equipment 508,000 

Oilseeds First stage 

Cleaning by Manual 

Screens

Second stage 

cleaning by manual 

screening

Oilseeds Crushing to 

Expel Oil 

Mustard Oil 

Collection

Oilseds cake packing 

in bags

Oilseeds cake 

collection

Mustard oil packing 

in drums
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Office Equipment & Furniture 29,000 

Pre-operating expenses 115,160 

Capital Investment 652,160 

  

Working Capital 868,534 

  

Total Project Cost 1,520,694 

The project is assumed to be fully financed with shareholder’s equity; without any debt financing. 

Land and Building 

The proposed project will be established in a rented building with a covered area of around 1000 

sq. ft. It is assumed that electricity and water connections will be available in the space rented 

for the project. Thus, the costs of electricity and water connected have not been included in the 

project cost. In case, these facilities are not available at the selected location, the costs of 

obtaining the connections of these two utilities will have to be added in the project cost. 

Machinery and Equipment  

The feasibility study of Rapeseed & Mustard Oil Extraction unit has been based on locally 

manufactured machinery. This has been done to keep the capital cost of the project lower to 

keep it within the reach of smaller investors in the rural areas. Total cost of the required machinery 

and equipment is PKR 508,000. The details are shown in Annexure 5, Table 2. 

Annexure 5, Table 2 – Machinery and Equipment Cost 

Sr. 
No 

Name of the Machine No. 
Unit Cost 

(PKR) 
Total Cost 

(PKR) 

1 Oil Expeller (Chinese) 150 kg/hr 1 450,000 450,000 

2 Manual Sieves 1 3,000 3,000 

3 Collection Tank 1 30,000 30,000 

4 Miscellaneous 1 25,000 25,000 
 Total   508,000 

Other Project Cost Items 

 Office equipment and furniture has been included at a total cost of PKR 29,000. 

 Pre-operating expenses include those expenses which have to be incurred before the 

business becomes operational. The costs included under this head are business 

registration/licensing, machinery transport, machinery erection and commissioning, 

personnel, routine administration and project’s promotion. Pre-operating costs have been 

worked out to be PKR 115,160. 

 Working Capital calculation includes the cost of one week supply of oilseeds, and one 

month expenses of electricity bill, packing material and the staff salaries. Machinery 

spares equal to 1% of machinery cost and petty cash of PKR 100,000 have also been 

included in the working capital. With these assumptions, total working capital requirement 

has been calculated to be PKR 868,534.   
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Revenues and Costs 

Revenues 

Revenues will be generated by selling the main product of Rapeseed & Mustard Oil. Oilseed 

cake will also be produced during the process which will be sold as a valuable byproduct. Oil 

Extraction capacity of the suggested oil expeller is 150 kg per hour. It has been assumed that 

the machine will process oilseeds for 8 hours per day for 100 days during a year. At 1200 kg per 

day, total quantity of oilseeds that will be processed during the year will be 120 ton. The yield of 

oil will be 40% whereas the yield of oilseed cake will be 60%. It is assumed that the project will 

operate at this capacity from the first year. 

At a selling price of PKR 180 per kilogram of RSM oil and PKR 42 per kilogram of oilseed cake, 

total revenues of the project will be PKR 11.664 million. No growth in selling price has been 

assumed over the five-year period. Revenue calculations from the two products for five years are 

shown in Annexure 5. 

Annexure 5, Table 3 – Revenue Calculations 

 Year 1 Year 2 Year 3 Year 4 Year 5 

Mustard Oil Production (kg) 48,000 48,000 48,000 48,000 48,000 

Price (PKR/kg) 180 180 180 180 180 

Revenues from Oil (PKR) 
8,640,00

0 
8,640,00

0 
8,640,00

0 
8,640,00

0 
8,640,00

0 

      
  Year 1 Year 2 Year 3 Year 4 Year 5 

Oilseed Cake Production (kg) 72,000 72,000 72,000 72,000 72,000 

Price (PKR/kg) 42 42 42 42 42 
Revenues from Oilseed Cake 
(PKR) 

3,024,00
0 

3,024,00
0 

3,024,00
0 

3,024,00
0 

3,024,00
0 

      

Total Revenues (PKR) 
11,664,0

00 
11,664,0

00 
11,664,0

00 
11,664,0

00 
11,664,0

00 

Costs  

Oilseeds Cost 

Rapeseed & Mustard seeds constitute the major cost of oil extraction unit. Seeds cost has been 

assumed considered to be PKR 70 per kg. At this rate, total cost of oilseeds will be PKR 8.4 

million. No growth has been assumed in the cost of oilseeds. With these assumptions, oilseeds 

cost for five years. 

Annexure 5, Table 4. – Oilseeds Cost Calculations 

 Year 1 Year 2 Year 3 Year 4 Year 5 

Oilseeds Processing Per year 120,000 120,000 120,000 120,000 120,000 

Oilseeds Cost (PKR/kg) 70.0 70.0 70.0 70.0 70.0 

Oilseeds Cost (PKR)  8,400,000 8,400,000 8,400,000 8,400,000 8,400,000 
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Other Costs 

 Processing cost includes the cost of electricity which has been worked out on the basis 

of an electricity connection of 12 KVA. Electricity cost for the first year has been calculated 

to be PKR 222,624. 

 RSM oil will be packed in 20 Liter drums and oilseed cake will be packed in 50 kg bags. 

The cost of drum has been assumed to be PKR 300 per pack and that of bag as PKR 

200. At these rates, total cost of drums was calculated to be PKR 720,000 and the cost 

of bags was found to be PKR 288,000. Total packing cost was calculated to be PKR 

1,080,000 and was assumed to remain constant for five years. 

 Building Lease cost has been assumed to be PKR 25,000 per month. Annual cost comes 

out to be PKR 300,000. 

 Annual plant maintenance cost has been assumed to be 1% of machinery cost. 

Maintenance cost during three months of operations during the first year has been 

calculated to be PKR 5,080. 

 Marketing cost includes the cost of transporting the RSM products to wholesale markets 

and the cost of creating products awareness and promotion. It has been assumed to be 

PKR 15,000 per month or PKR 180,000 per annum. 

 Administration cost includes the cost of travelling, office stationery, telephone and 

refreshment. Administration cost during first year of operations is calculated as PKR 

39,600. No inflationary factor has been considered during five years. 

 Depreciation cost has been calculated using straight line method. A life of ten years has 

been assumed for machinery and equipment and five years for office equipment. Pre-

operating expenses have been amortized over a period of five years. 

Human Resource Cost 

The proposed RSM Oil Extraction unit will need small workforce; including a production 

supervisor, machine operator, machine helper and a security guard. The activities of production 

management, administration, bookkeeping and marketing will be carried out by the entrepreneur 

himself/herself. Human resource requirements and the associated costs are shown in table.    
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Annexure 5, Table 5. – Human Resource Cost 

Designation No. 
Salary 

(PKR/month) 
Total 

(PKR/month) 
No. of 

Months 
Salary per 
Year (PKR) 

Production 
Supervisor 1 30,000 30,000 4 120,000 

Machine Operator 1 20,000 20,000 4 80,000 

Machine Helper 3 15,000 45,000 4 180,000 

Security Guard 1 15,000 15,000 12 180,000 

Total Staff 5  110,000  560,000 

Projected Financial Statements 

Projected Profit & Loss Statement 

Annexure 5, Table 6. – Projected Income Statement  

 
 
 
 
 
 
 

Year 1 Year 2 Year 3 Year 4 Year 5

Revenues 11,664,000     11,664,000      11,664,000     11,664,000     11,664,000     

Direct Costs

Rapeseed & Mustard Seeds 8,400,000          8,400,000           8,400,000          8,400,000          8,400,000          

Packing Cost 1,008,000          912,000              912,000             912,000             912,000             

Direct Labor 260,000             260,000              260,000             260,000             260,000             

Direct Electricity 165,024             165,024              165,024             165,024             165,024             

Maintenance 5,080                 5,080                  5,080                 5,080                 5,080                 

Total Direct Cost 9,838,104       9,742,104         9,742,104       9,742,104       9,742,104       

Gross Profit 1,825,896       1,921,896         1,921,896       1,921,896       1,921,896       

Indirect Costs

Building Lease 300,000             300,000              300,000             300,000             300,000             

Indirect Labor 180,000             180,000              180,000             180,000             180,000             

Fixed Electricity 57,600               57,600                57,600               57,600               57,600               

Depreciation 56,600               56,600                56,600               56,600               56,600               

Amortization 23,032               23,032                23,032               23,032               23,032               

Marketing 180,000             180,000              180,000             180,000             180,000             

Office Administration 39,600               44,400                44,400               44,400               44,400               

Licensing/Regulatory Fee 5,000                 5,000                  5,000                 5,000                 5,000                 

Total Indirect Costs 841,832           846,632            846,632           846,632           846,632           

Net Profit 984,064           1,075,264         1,075,264       1,075,264       1,075,264       

Balance brought forward -                    984,064              2,059,328          3,134,592          4,209,856          

Total profit available for appropriation 984,064             2,059,328           3,134,592          4,209,856          5,285,120          

Dividend -                    -                      -                    -                    -                    

Balance carried forward 984,064           2,059,328         3,134,592       4,209,856       5,285,120       
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Projected Balance Sheet 

Annexure 5, Table 7– Projected Balance Sheet 

 
  

ASSETS Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Current Assets

Cash 100,000             1,033,448          2,188,077           3,342,693          4,497,295          5,651,882          

Raw material 660,000             

Advance Processing Charges 103,454             

Accounts Receivables 972,000             972,000              972,000             972,000             972,000             

Spare Parts inventory 5,080                 5,334                 5,601                  5,881                 6,175                 6,484                 

Total Current Assets 868,534           2,010,782       3,165,678         4,320,574       5,475,470       6,630,366       

Fixed Assets

Land -                    -                    -                      -                    -                    -                    

Building & Civil Works -                    -                    -                      -                    -                    -                    

Processing Machinery 508,000             457,200             406,400              355,600             304,800             254,000             

Utility Machinery -                    -                    -                      -                    -                    -                    

Laboratory Equipment -                    -                    -                      -                    -                    -                    

Office Equipment & Furniture 29,000               23,200               17,400                11,600               5,800                 -                    

Net Fixed Assets 537,000           480,400           423,800            367,200           310,600           254,000           

Other Assets

Pre-operating Expenses 115,160             92,128               69,096                46,064               23,032               -                    

Contingencies

Total Other Assets 115,160           92,128             69,096              46,064             23,032             -                    

TOTAL ASSETS 1,520,694   2,583,310   3,658,574    4,733,838   5,809,102   6,884,366   

LIABILITIES Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Current Liabilities

Accounts Payables 78,552               78,552                78,552               78,552               78,552               

Short term loan

Other Current  Liabilities

Total Current Liabilities -                    78,552             78,552              78,552             78,552             78,552             

Long Term Liabilities

Lease payable

Long term debt -                    -                    -                      -                    -                    -                    

Long term debt -                    -                    -                     -                    -                    -                    

Equity

Paid up Capital 1,520,694          1,520,694          1,520,694           1,520,694          1,520,694          1,520,694          

Retained Earnings 984,064             2,059,328           3,134,592          4,209,856          5,285,120          

Total Equity 1,520,694       2,504,758       3,580,022         4,655,286       5,730,550       6,805,814       

TOTAL LIABILITIES 1,520,694   2,583,310   3,658,574    4,733,838   5,809,102   6,884,366   
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Projected Cash Flow Statement 

Annexure 5, Table 8 Projected Cash Flow Statement 

 

Financial Feasibility  

The proposed project of Rapeseed & Mustard Oil Extraction unit is found to be 
financially viable with a positive NPV of PKR 1.876 million. NPV, IRR and payback 
period are shown in Annexure 5. 

Annexure 5, Table 9 – Financial Feasibility Indicators 

NPV (PKR) 1,876,022 

IRR 63.8% 

Payback Period 1.67 

Profitability ratios are shown in Annexure 5. 

Annexure 5, Table 10 – Profitability Ratios  

 Amount (PKR) Percent 

Sales 11,664,000 100.0% 

Direct Costs 9,838,104 84.3% 

Gross Profit 1,825,896 15.7% 

Indirect Costs 841,832 7.2% 

Net Profit 984,064 8.4% 

 

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Operating Activities

Net Income 984,064           1,075,264         1,075,264       1,075,264       1,075,264       

Depreciation 56,600               56,600                56,600               56,600               56,600               

Amortization 23,032               23,032                23,032               23,032               23,032               

Change in raw material inventories (660,000)           660,000             -                      -                    -                    -                    

Change in advance processing charges (103,454)           103,454             

Change in spares inventory (5,080)               (254)                  (267)                    (280)                  (294)                  (309)                  

Change in Accounts Receivables (972,000)           -                      -                    -                    -                    

Change in Accounts Payables 78,552               -                      -                    -                    -                    

Cash from operations (768,534)         933,448           1,154,629         1,154,616       1,154,602       1,154,587       

Financing Activities

Short term debt principle repayment

Long term debt principle repayment -                    -                      -                    -                    -                    

Addition to short term debt

Additions to long term debt -                    

Issuance of shares 1,520,694          

Net cash from financing activities 1,520,694       -                    -                     -                    -                    -                    

Investing Activities

Capital Expenditure (652,160)           

Cash from investing activities (652,160)         -                    -                     -                    -                    -                    

Net Cash 100,000           933,448           1,154,629         1,154,616       1,154,602       1,154,587       

Cash balance brought forward -                    100,000             1,033,448           2,188,077          3,342,693          4,497,295          

Cash investment in securities -                    -                      -                    -                    -                    

Cash available for appropriation 100,000             1,033,448          2,188,077           3,342,693          4,497,295          5,651,882          

Dividend -                    -                    -                      -                    -                    -                    

Cash carried forward 100,000           1,033,448       2,188,077         3,342,693       4,497,295       5,651,882       
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Annexure-6 List of major Oilseeds verities  

 

RAPESEEDS & MUSTARDS 

1 AARI-Canola ORI, AARI, Faisalabad Punjab 2016 

2 Abasin 95 NIFA, Peshawar KP 1996 

3 Agaiti Sarhein ARI, Tandojam Sindh 1991 

4 Altex ARS, Mingora, Swat KP 1986 

5 Anmol 87 ORI, AARI, Faisalabad Punjab 1988 

6 Bahawalpur Raya RARI, AARI, Bahawalpur Punjab 2003 

7 BARD 1 NARC, Islamabad Islamabad 1990 

8 Bulbul 98 PODP, ARI, Tarnab KP 1997 

9 Canola Raya NARC, Islamabad Islamabad 2007 

10 Chakwal Raya BARI, AARI, Chakwal Punjab 1994 

11 Chakwal Sarson BARI, AARI, Chakwal Punjab 2002 

12 CON-I NARC, Islamabad Islamabad 1996 

13 CON-II NARC, Islamabad Islamabad 1996 

14 CON-III NARC, Islamabad Islamabad 1996 

15 Durr-e-Nifa NIFA, Peshawar KP 2005 

16 Faisal Canola ORI, AARI, Faisalabad Punjab 2011 

17 Hasnain-2013 Hazara University KP 2013 

18 Khanpur Raya ORI, F/ad/ORS Khanpur Punjab 2000 

19 NARC Sarsoon NARC, Islamabad Islamabad 2018 

20 NIA Surhan-2012 NIA Tandojam Sindh 2012 

21 NIFA Gold NIFA, Peshawar KP 2013 

22 NIFA Raya NIFA, Peshawar KP 2003 

23 Pak cheen ARS, Mingora, Swat KP 1990 

24 Pakola NARC, Islamabad Islamabad 2007 

25 PARC Canola Hybrid NARC, Islamabad Islamabad 2014 

26 Pela Raya ORI, AARI, Faisalabad Punjab 1985 

27 Punjab Canola ORI, AARI, Faisalabad Punjab 2009 

28 Punjab Sarsoon ORI, AARI, Faisalabad Punjab 2009 

29 Rohi Sarsoon ORS, Khanpur Punjab 2016 

30 Sarihein 95 ARI, Tandojam Sindh 1995 

31 Shiralee PARC, Islamabad Islamabad 1992 

32 Super Raya ORS, Khanpur Punjab 2016 

33 SURHAN-2012 NIA, Tandojam Sindh 2013 

34 Takwara ARI, D.I.Khan KP 2004 

35 Tandojam Raya ARI, Tandojam Sindh 2000 

36 Torch ARS, Mingora, Swat KP 1986 

37 Tower ARS, Mingora, Swat KP 1986 

38 Westar NARC, Islamabad Islamabad 1991 

39 Zafar 2000 PODB, Tarnab, Peshawar KP 2000 

40 Zahoor-2013 Uni. Of Agri. Peshawar KP 2015 

     

Source: Official files of FSC&RD. 
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