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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 clusterbased transformation of the agriculture sector.
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FOREWORD
This is part of the series of studies on 33 agriculture commodities undertaken for the purpose
of preparing a cluster-based transformation plan based on the regional realities in the entire
value chain including production, processing, value addition, and marketing. I congratulate
the whole team of the project especially the Team Lead, Dr. Mubarik 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
Globally, the spices (excluding chili, onion, garlic, and ginger and grouped in ‘Spices-nes’
category in FAO Statistics) are grown on over one million ha which supplies about 2.8 million
tonnes of spices with an average yield of 2.4 tonnes per ha. India, Turkey, Bangladesh and
China are among the major producing countries of minor spices in the world while Pakistan
is at the 6th position in the production of minor spices with over 18 thousand ha of land and
53 thousand tonnes of production having 20% higher per ha yield than the world average.
The international export market of spices has reached to about 0.5 million tonnes with the
export value of US$1.8 billion in 2017 and it has been growing at the rate of 6% and 10% in
terms of quantity and value, respectively during 2001-17. Despite these high growths, the
international export prices of spices are increasing suggesting an unmet demand. India,
Turkey, Iran, and Netherland are the main competitors in the export of minor species, while
USA, UK, and Germany are the major importing countries.
The analysis carried out for the period of 2001-17, has revealed that Pakistan has done fairly
good in capturing the international export market of spices which has reached to US$1.8
billion in 2017 and growing at the rate of 6% and 10% in terms of quantity and value
respectively. Pakistan exports higher percentage of its spices production in international
market while its average export prices is also higher than the world average suggesting that
Pakistan dominantly export spices in branded and package form. However, Pakistan’s
performance in at the farm level has not been very impressive, as its production is growing at
much lower rate than the world average, and that is also because of the expansion in area
rather than productivity. In this scenario, Pakistan will not only lose its comparative but also
competitive position. If production is not increased at enhanced rate especially by improving
per ha yield, it has to increasingly rely on imports for raw material to produce branded spices
or its farm-level prices will further increase which are already higher than the world average.
In either case, it will be detrimental to maintain the competitiveness in spices trade in
international market.
To maintain and further enhance the competitiveness in spices export that Pakistan has
earned over the period, the Planning Commission of Pakistan has initiated this study to
analyse the minor spices value chain in which these are produced, marketed, processed and
traded nationally and internationally and suggest economically viable technological, policy
and institutional interventions for this purpose. To incorporate the regional and product
variation in large number of minor spices, the analysis in this study is undertaken for the
major clusters of minor spices. Large number of stakeholders along the value chain of minor
spices is interviewed, macro data related to the spices are analysed, and related literature
are reviewed to achieve the objective of the study. To analyse the feasibility of suggested
interventions, an EXL based model is used in this study.
Two product clusters of minor spices identified for detailed analysis in this study are
coriander and turmeric. The turmeric cluster mainly consists of Kasur districts in Punjab,
while coriander cluster is further disaggregated into two sub-clusters: Sindh Coriander
Cluster and Balochistan Coriander Custer. These clusters are characterized and compared
in various aspects of their respective value chain.
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In consultation with stakeholders, this study has identified various constraints and gaps in
the production, marketing, processing, and trade segments of the value chain in each cluster
which include stereotype and traditional practices, lack of awareness about and resources to
adopt good agricultural practices, and poor backstopping from research and extension
services. In the marketing segment, disconnect between farmers and processors mainly
because of lack of group action has resulted in supplying spices which do not meet the
specifications of processors and monopoly of traders on each product has created
bottlenecks in the development of the value chain. The traditional technologies in cleaning,
drying and grading of the product are used and branding of processed product is lacking.
Overall poor farmers’ organization results in the supply of processed product in small
quantity and of low quality to meet international standards.
In view of the world averages in per ha yield and quality standards, this intervention is being
proposed to transform the existing value chain from production to trade oriented by investing
into clusters. The proposed plan focuses on increase in yield from the existing average yield
levels in 5 years’ time as target. In addition, post-harvest, storage and processing
technologies are also being proposed along with efficient marketing system for farmers and
traders in these clusters. Steps will also be taken to promote contract growing culture
between farmers and processors to enhance the product quality and profits in the value
chain.
To overcome these constraints various targets are fixed for a period of five years in view of
the world averages in terms of yield, post-harvest losses and imports. These include
increasing yield by 30% and 25% for coriander and turmeric clusters, respectively, reduce
post-harvest losses from 20% to 10%, convert 50% of total cluster produce to clean product
and reduce imports by 25% in coriander.
Various policies and strategies are suggested to achieve these targets. These include the
establishment of Pakistan Spices and Medicinal Plants Development Board (PSMPDB) as
an autonomous apex body, research and development backstopping from national and
provincial research institutes to develop, multiply and introduce improved varieties of minor
spices including coriander and turmeric, development and promotion of good agricultural and
processing practices technologies, organize Farmers Entrepreneur Groups (FEG), capacity
building of stakeholders along the value chain especially on harvest and post-harvest
management, incentivizing the modern processing technologies through FEGs, promote
direct marketing of the cluster produce and contract growing along with efficient marketing
information system, and encourage branding.
The above minor spices sector transformation plan is suggested to be initiated by the public
sector and implemented in collaboration with the private sector in the project mode for five
years’ period. A total of US$8.225 million would be required to execute the suggested
interventions in the three clusters. Out of the total investment, US$2.786 million will be
invested by the public sector through the federal and provincial PSDPs in the form of
strengthening research, incentivizing the value addition and processing technologies, and
capacity building of stakeholders along the value chain. It is believed that these incentives
will bring US$5.438 million of investment by the private sector.
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These investments will transform the minor spices sector into modern lines, which will
demand additional operational costs on various activities along the value chain estimated at
US$4.048 million in the 5th year of the project. These investments and added operational
costs will generate (during the last year of the project) an undiscounted gross revenue of
US$ 8.714 million and net cash flow after accounting for all the investments and operational
cost (also undiscounted) of US$4.61 million. The Up-gradation Plan implemented in the focal
points of all the three clusters would generate a discounted Net Present Value (NPV) of
US$1.27 million and an Internal Rate of Return of 22.6%. The cluster level investment,
operational cost, gross revenue, net cash flow, NPV, and IRR can be seen in the Summary
Sheet given below.
These benefits of the minor spices Up-gradation Plan can be achieved if cluster approach is
adopted in its holistic sense to resolve key issues of each cluster along the whole value
chain. Strengthening and broaden of research to cover the value chain issues, organizing
Farmers Entrepreneur Groups and capacity building of stakeholders to produce, process and
market the quality produce and linking stakeholders with the markets will be the key for the
success of the up-gradation plan.
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Summary Sheet
Coriander cluster

Coriander cluster

Information
Area of cluster focal point (ha)
Production (t)
Yield of the cluster (tonne/ha)

Turmeric

Sindh
275
136
0.49

Balochistan
770
426
0.55

Punjab
4,102
54,673
13

Overall
1,045
562
0.54

Annual yield growth without intervention (%)

2.0

2.0

3.0

2.33

Increase in production – improved farm practices (t)
Expected additional value of production due to
improved management practices (000 US$)
Increased in production - reduced post-harvest
losses (t)
Added production value – reduced PH losses (000
US$)
Total volume to be value added (t)
Added value from value addition/processing (000
US$)
Present expected import without intervention (t)

30

94

12,665

12,789

19.5

61.1

1,519.8

1,600.4

18

56

7,599

7,673.70

11.7

36.7

911.9

960.3

59

186

16,718

16,964.01

32.691

102.4

6,018.6

6,153.7

16,747

16,747

1,440

34,933

48
0.3

150
1

1,440
100

1,638
5

4

12

252

268

14.0

42.0

6519.7

6,575.7

15
22.22

15
66.67

180
555.56

210
644.44

14.81

44.44

222.22

281.48

14.00

42.00

6519.74

6575.74

1.54

4.62

717.17

723.33

52.58

157.73

8014.69

8225.00

41.4
11.2
37.0

124.1
33.6
111.1

2621.1
5393.6
777.8

2786.6
5438.4
925.9

15.5
Economic Analysis

46.6

7236.9

7299.1

48

150

20,265

20,463

63.9

200.2

8,450.4

8,714.5

35.2

102.9

3,910.7

4,048.8

28.7

97.3

4,484.1

4,610.2

2.6
11.8%

28.2
20.4%

1,241.1
22.7%

1,271.9
22.6%

Import substitution during fifth year (t)
Import substitution on fifth year (%)
Number of cleaner required/processor
Machinery cost for value addition/processing (000
US$)
Annual capacity of the cleaner (t)
Investment on R&D establishment (000 US$)
Investments required on training, extension, etc. (000
US$)
Investments on processing/value addition (000 US$)
Government loans on private investment
Total investment required over five year (000
US$)
Public sector investments (000 US$)
Total private sector investment (000 US$)
Production level investments (000 US$)
Processing level investments (000 US$)

Increase in production due to all interventions (t)
Additional gross revenue due to all interventions (000
US$)
Added operational costs in the 5th year (000 US$)
Net cash flow in 5th year (after offsetting all costs
(000 US$)
NPV (Mil. US$)
Internal Rate of Return
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1. INTRODUCTION
The use of spice in food has started from time immemorial but they have found new
applications in the course of history as ingredients of medicines, perfumes, incense, soaps
and many pharmaceutical products. Most of the spices are indigenous to tropical Asia, the
West Indies and South America. Asia is known as the land of spices as it is the place of
origin, production, consumption and export of most spices. Out of the world’s 70 plant
species grown as spices, 13 are considered major spices produced in Asia (Narong, 1996).
Tropical climate is considered as ideal for spices cultivation and the best quality spices are
available in the latitude belt between 25ONorth and 10OSouth of Equator. This gives South
East Asian Countries a special privilege for the spices production and trade. Several
countries are developing spice production to compete with traditional geographies like India
and China who are the leading exporters for major categories of spices.

1.1.

Spices Production and Trade in
Pakistan

In Pakistan, spices are an integral part of the farming systems in the country and are vital in
supporting rural livelihood as well as have intrinsic association with environment in
conserving soil and water. In addition, the spices have considerable value in both economic
and social terms. A number of spices are also collected from the wild.
The spices sector is comprised of around 50 kinds of spices, some of which are cultivated
and others are naturally growing in various eco-regions of the country. This report, however,
covers minor spices as a group in which coriander and turmeric are considered as the major
spices.1 Agriculture Statistics of Pakistan (ASP) provides individual crop data on coriander
and turmeric, but does not publish any such information on minor spices as a group. On the
other hand, the Food and Agriculture Organization (FAO) provides published data on the
minor spices as a group under the title “Spices”, but no statistic is available on any individual
minor spices. In this report, the first data is used to analyze the regional distribution of these
minor spices including just coriander and turmeric and trends in these two spices at the
national level, while the second data is used to compare the trends in the production and
trade of minor species as a group at international vs Pakistan levels.
Coriander is an important spice crop with a critical role in flavoring food. It is grown all over
the country around the year. The coriander is also cultivated for seed purpose in a number of
countries including Pakistan. The coriander plant is used in fresh green form as well as its
seed as spice primarily for culinary purposes in the preparation of curry powders, sausages,
seasonings and food flavorings.
Turmeric is the most essential spices used as an integral ingredient in making curry all over
the world more especially in sub-continent. It is also used in many traditional remedies, in
cosmetics and dyes purposes. Turmeric is a tropical perennial plant and is cultivated mainly

1

The reports on each of the major spices (onion, garlic, chilies, ginger) are separately covered.
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in provinces of Punjab and KPK in Pakistan. The useable part of turmeric plant is its
underground stem called as rhizome which is commonly known as “haldi”.
The roots/rhizome of turmeric contain various active components. The most important
component is curcumin, which has anti-inflammatory properties and a high level of
antioxidant activity. The content of curcumin in the roots of turmeric varies between varieties
and on average, roots contain 3% curcumin. The highest curcumin content reported is 9.3%
in turmeric roots cultivated in Pakistan (http://www.cbi.eu/) indicating that turmeric cultivated
in Pakistan is of very good quality.

1.1.1.

Regional Distribution and Trends in Minor
Spices

According to ASP, the total area under minor spices in Pakistan which includes coriander
and turmeric only is 10.9 thousand ha supplying a production of 69.4 thousand tonnes.
About one half of the total area and 90% of total production of these two minor spices comes
from Punjab. This is followed by Sindh and Balochistan. The yield per ha of minor spices is
highest in Punjab because of the difference type of spices grown in the province (Table 1).
Table 1: Regional distribution of minor spices (coriander and turmeric only) in
Pakistan during 2014-15.
Region

Area (000 ha)

share (%)

Production (000 t)

Share (%)

Yield (000 t)

Punjab

5.4

51.9

62.2

89.6

11.52

Sindh

3.0

28.4

1.8

2.6

0.61

KPK

0.7

6.7

4.4

6.3

6.29

Balochistan

1.8

17.3

1.0

1.4

0.56

Pakistan

10.9

100.0

69.4

100.0

6.40

Source: MNFS&R (2017)
Coriander is grown in Sindh & Balochistan and turmeric concentrates mainly in Punjab
(Table 2).
Table 2: Regional distribution of major spices in minor spices category in Pakistan

Punjab

Area
(000 ha)
0.5

Coriander
Production
(000 ton)
0.3

Yield
(kg/ha)
600.0

Area
(000 ha)
4.9

Turmeric
Production
(000 ton)
61.9

Yield
(tonne/ha)
12.6

Sindh

2.7

1.5

555.6

0.3

0.3

1.20

KPK

0.2

0.1

500.0

0.5

4.3

8.6

Balochistan

1.8

1.0

555.6

-

-

Pakistan

5.2

2.9

557.7

5.7

66.5

Region

11.8

Source: MNFS&R (2017)
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During 2001-17, the area, production, and yield of coriander have remained almost stagnant.
The analysis of provincial trends (not shown here) during the period suggests that the
stagnation came from the decline in area of coriander in Balochistan while in Sindh both area
and production have shown upward trends. The turmeric production over the period has
expanded at the reasonable rate of 4.5% per annum both because of the expansion in area
as well as improvement in per ha yield (Table 3).
Table 3: Trends in the production of coriander and turmeric during 2001-17
Year
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Growth
rate (%)

Area
(000 ha)
5.90
4.70
4.90
5.70
5.60
5.70
6.30
6.40
6.80
5.90
5.90
6.30
5.40
5.30

Coriander
Production
(000 ton)
2.90
2.20
3.70
3.10
2.90
2.80
3.20
3.20
3.30
2.90
2.60
3.40
2.80
2.90

Yield
(tonne/ha)
0.49
0.47
0.76
0.54
0.52
0.49
0.51
0.50
0.49
0.49
0.44
0.54
0.52
0.55

Area
(000 ha)
4.40
4.30
4.20
4.10
4.00
3.80
3.90
3.90
3.80
4.10
4.40
5.70
5.60
5.50

Turmeric
Production
(000 ton)
42.30
39.90
39.80
38.40
38.10
35.60
36.60
36.80
36.10
43.70
48.50
57.20
64.60
63.40

Yield
(tonne/ha)
9.61
9.28
9.48
9.37
9.53
9.37
9.38
9.44
9.50
10.66
11.02
10.04
11.54
11.53

5.20
5.30
5.50

2.90
2.90
3.20

0.56
0.55
0.58

5.20
5.80
5.60

66.50
73.20
71.60

12.79
12.62
12.79

0.20

0.10

0.1

2.40

4.50

2.10

Source: MNFS&R (2017)
According to the FAOSTAT data, the minor group of spices includes many other crops in
addition to coriander and turmeric. During 2017, total area under this category in Pakistan is
about 28.3 thousand ha and has been fluctuated between 9-29 thousand ha over the period.
The production of the minor spices is about 73 thousand tonnes which fluctuated in between
42-75 thousand tonnes during the period. According to the FAO source, the production of all
the minor spices has increased at the rate of 4.0% per annum, while area expanded at 3.6%
per annum implying the improvement in yield at only 0.4% per annum during the period.
The spice industry of the Pakistan is growing at a rate of above 50% per annum. Within this
industry, 70-80% market share is with unbranded loose spices and the rest with branded
packed spices. The Pakistan’s own spices market is world’s ninth largest market with an
almost 207.7 million consumers who spend 47.7% household budget on food consumed at
home with spices as an integral part.
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Table 4: Trends in the production of minor spices (all minor spices crops) in Pakistan
during 2001-17
Year
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Area (000 ha)
10.344
9.013
9.192
19.936
29.266
23.887
26.137
22.517
22.111
19.672
19.865
21.31
20.635
19.764
18.451
18.526
28.309

Production (000 ton)
45.12
42.104
43.619
46.109
49.357
45.121
47.113
45.062
52.229
53.647
53.62
65.019
72.042
74.737
73.654
72.544
73.472

Yield (tonne/ha)
4.36
4.67
4.75
2.31
1.69
1.89
1.80
2.00
2.36
2.73
2.70
3.05
3.49
3.78
3.99
3.92
2.60

Annual growth rate (%)

3.63

4.00

0.37

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

1.1.2.

Spices Industry in Pakistan

The representative of the spices industry has estimated that spices volume in the country is
around 60 thousand tonnes out of which about 25 thousand tonnes are under branded
category whereas remaining 35 thousand tonnes is under non-branded category. SEMEDA
(2010) has reported that the spices industry of Pakistan is worth PKR 25 billion per annum,
whereas the industry stakeholders consider it worth PKR 35–40 billion per annum
(https://aurora.dawn.com). Over the period of more than four decades, the branded spices
industry has been well established and has gained trust and credibility in the national as well
as international markets. During the consultation process industry experts and literature
reviewed (https://www.google.com.pk), it has been found that market shares of branded and
packaged spices is 20% while loose spices claim 80% of the total market share. However,
the main companies that sell branded spices claim 22% market share. The Punjab & Sindh
accounts for approximately 90% of the packaged spices market due to a large number of
towns and developed cities/areas (https://www.google.com.pk). The major branded spices
industry players in the country include;
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National Foods (established in 1970)
Shan Foods (established in 1981)
Chef’s Pride (established in 1972 started exports in 1992)
Mehran Spice & Food Industries (established in 1975)
Ahmed Foods (established in 1952)
Habib Hoods (established in 1981)
Zaiqa Foods Industries (established in 1996)
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 Laziza International (established in 1985)
 Kitchen Secrets (established in 2006)
 And few others
In consultation with stakeholders, it was found out that the market share of various
stakeholders is: National Foods (40%), Shan Foods (40%), Chef’s Pride (15%) and others
(5%). Despite the fact that plain spices account for the major share but the recipe mixes
resulted in more profits. That is why most established firms have greater share in mixed
spices and only small share in plain spices. The spices sector in Pakistan has made an
enormous growth and development and the industry has adopted the state of the art
technologies in the processing, packing and distribution. The spices processing industry has
also developed a new segment of preparing recipes spices.
In addition, SMEDA (2006) has reported that there are about 7000 spices and salt grinding
units operating in the country and 60% of which are rural based. Coriander and turmeric are
the integral part and account for a major components of spices. The spices industry experts
have reported that the food retail market has grown by 15% since1990s and presently there
are 286,774 food outlets in the country (http://www.shanfoods.com/).
The branded spices have to compete with loose spices in terms of their prices, because
branded spices are at least 30% more expensive than loose one due to 15% general sale
tax (GST) by the Government. The loose spices are source of health hazards, adulterated
and unclean and according to Shan Foods Ltd. representative the use of loose spices is
prohibited in most countries of the world. According to industry stakeholders the packaging
design is very important because of the growing modern trade through supermarkets who
are increasing capturing the retail market in main cities. The spices industry stakeholders
expressed urge to put more efforts to let consumers switch from non-branded to branded
spices for reasons of quality, taste, convenience, consistency and value for money.

1.1.3.

Trade of Spices from Pakistan

Pakistan’s climate provides scope for the production of around 40 different spices and the
country has been involved in the spices business from production to trade and is linked with
international markets. Pakistan is involved in the trade (export & import) of over 35 spices
(Annexure-1). During 2017, the country exported minor or mmix packed spices of worth
US$70 million whereas it imported spices worth of US$2.4 million, thus generating a net
surplus of value of US$67.8 million. During 2001-17, the quantity and value of export of
minor spices have been growing at an annual rate of 5.9% and 15.2%, respectively, while
the imports although have a small base but are growing at higher rate during the period
(Table 5). The rate of increase in spices exports is much higher than the rate in the increase
the production of minor spices, which might explain the higher growth rate in imports than
exports. It is worth noting that although major share in domestic market is of lose spices,
major export of spices from Pakistan is in branded packed form, which is the mixture of
many spices in various proportion. Pakistan is exporting and simultaneously importing the
spices such as black pepper, cardamom large and small, cinnamon, chili pepper, cloves,
coriander, cumin, garlic, ginger, mutmeg and mace, turmeric, and mate (GOP, 2017).
Vietnam is the major raw spices sourcing country for Pakistan.

24

KNOWLEDGE FOR LIFE

Table 5: Trade of spices from Pakistan during 2001-18
Year
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Growth
rate (%)

Quantity
(000 ton)
5.6
6.8
7.9
8.7
5.2
8.1
6.6
7.4
7.0
8.7
10.2
10.8
11.9
13.9
14.2
13.6
15.6
5.9

Export
Value
(million US$)
7.4
9.1
11.2
13.2
8.3
13.3
12.6
15.0
19.5
26.6
38.4
45.4
48.3
53.8
58.3
64.2
70.2
15.2

Imports
Quantity
Value (000
(tonne)
US$)
0.50
0.30
0.23
0.07
0.14
0.08
0.25
0.23
0.26
0.35
0.08
0.27
0.79
0.61
3.49
2.40
2.59
1.69
3.46
1.96
1.20
0.74
0.53
0.67
1.54
0.94
1.34
0.86
1.68
2.01
0.60
1.97
1.36
2.42
12.7

17.8

Surplus
Quantity
Value (000
(tonne)
US$)
5.07
7.15
6.59
8.99
7.77
11.15
8.46
13.00
4.90
7.93
8.00
13.06
5.80
11.95
3.89
12.61
4.37
17.81
5.20
24.62
9.04
37.66
10.27
44.75
10.32
47.35
12.53
52.99
12.53
56.31
13.03
62.26
14.21
67.78
5.6

15.2

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

The total production of coriander in the country does not meet its demand, thus about 83% of
the country’s requirements are is imported each year. A small quantity of coriander is also
exported mostly in the form of branded spices and recipes (Table 6). Pakistan imports
coriander from about 19 countries, however the major imports are from Argentina, Bulgaria,
Ethiopia, India, Iran, and Myanmar. Pakistan exports coriander mainly in the form of
coriander powder, which has dramatic increasing trend in recent years from 70.6 tonnes with
a worth of US$15.5 million in 2012 to 110 tonnes of value US$ in 2017. The coriander
powder is mainly exported to China, India, Madagascar and Ukraine.
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Table 6: Trend in coriander trade of Pakistan during 2008-17
Years

Exports

Imports

Quantity (Tonnes)

Value (Mil. PKR)

Quantity (tonne)

Value (Mil. PKR)

2008-09

119

20.9

13456

387.9

2009-10

92

17.1

13203

405.8

2010-11

58

12.2

9752

277.7

2011-12

105

20.5

8137

261.4

2012-13

80

17.9

9896

230.6

2013-14

120

26.5

16895

510.6

2014-15

208

66.7

19446

469.1

2015-16

133

45.4

21648

546.5

2016-17

125

36.8

17688

508.4

Growth Rate

1%

6%

3%

3%

Source: MNFS&R (2018)
On the other hand, although initially Pakistan was largely net importer of turmeric but
because of the strong growth in its production, the country has made a great stride in
reducing its turmeric imports. Thus it has turned from a net turmeric importing to net turmeric
exporting country especially in terms of quantities (Table 7).
Table 7: Trend in turmeric trade of Pakistan, 2008-16
Years

Turmeric Exports

Turmeric Imports

Tonnes

Million PKR

Tonnes

Million PKR

2008-09

551

130

2510

128

2009-10

722

138

3299

141

2010-11

550

152

866

44

2011-12

318

60

865

41

2012-13

220

49

1345

67

2013-14

132

28

752

43

2014-15

105

32

1745

79

2015-16

213

66

143

7

2016-17

169

55

207

23

Growth rate

14%

18%

-24%

-17%

Source: MNFS&R (2018)
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International Scenario

1.2.
1.2.1.

Pakistan vs International Comparison

Internationally, minor spices as a group is produced on 1.15 million ha supplying 2.8 million
tonnes of spices with an average per ha yield of 2.4 tonnes per ha. Pakistan contributes
about 1.6% globally in the global minor spices area and 1.9% in its global production with an
average yield of 20% higher than the world average. Pakistan ranks at 6 th position in the
world minor spices area and production. The farm gate prices of spices in Pakistan are
already higher than the world average. Globally, 18% of the total minor spices production is
traded, while Pakistan brings 29% of its total production in international market. Pakistan
sells its minor spices at about 23% higher prices than the world average export price.
Table 8: Pakistan vs international production and trade in minor spices, 2017
Parameter

World

Pakistan

Pakistan Share (%)

Area (000 ha)

1152

18.3

1.59

Production (000) ton

2807

53.5

1.90

Value of production (Million US$)

2262

46.7

2.06

Yield (tonne/ha)

2.44

2.9

119.85

Farm gate price (US$/tonne)

3677

4509

122.63

Quantity of international trade (000 ton)

497

15.6

3.13

Value of international trade (Million US$)

1828

70.2

3.84

Export quantity as % of production

18%

29%

-

Export value as % of production value

81%

150%

-

Average export prices (US$/tonne)

3677

4509

122.63

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

1.2.2.

Trend in Global Production

During 2001-17, the global production of minor spices has been increasing at a rate of 5.3%
per annum, which is much higher than the increase in global population during the period
suggesting that per capita consumption of minor spices is on the rise. The increase in
production is contributed by both the improvement in per ha yield as well as expansion in
area (Tale 9). It is worth noting that during the period improvement in production of minor
spices in Pakistan is much lower (Table 4) than that at the global level suggesting that
Pakistan has to work hard to maintain its position among the minor spices producing
countries. Moreover, unlike at the global level, most of the increase in the production in
Pakistan has been due to the expansion in area, while per ha yield remained almost
stagnant indicating a trouble for the country in maintaining the existing competitiveness in
the world export market.
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Table 9: Global production of minor spices during 2001-17
Year

Area (000 ha)

Production (000 ton)

Yield (tonne/ha)

2001

760.7

1203.8

1.58

2002
2003

595.6
806.8

1110.0
1318.5

1.86
1.63

2004
2005

697.6
712.5

1369.5
1548.1

1.96
2.17

2006

686.1

1530.5

2.23

2007

761.7

1671.8

2.19

2008
2009

802.0
750.2

1666.1
1681.5

2.08
2.24

2010
2011

928.2
1009.4

2105.0
2426.4

2.27
2.40

2012

978.9

2269.8

2.32

2013

982.0

2341.6

2.38

2014

920.1

2336.1

2.54

2015
2016
2017

982.7
1023.9
1152.0

2138.5
2434.2
2807.2

2.18
2.38
2.44

Growth rate (%)

3.12

5.31

2.19

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

India, Turkey, Bangladesh and China are the major producing countries of minor spices in
the world (Table 10). The per ha yield of minor spices as a group is highest in Indonesia
mainly because of the country’s bulky nature of minor spices production in the tropical
environment. Per ha yield of minor spices in Pakistan is higher than in India and world
average but lower than Indonesia, Turkey and Bangladesh. Pakistan has lot to learn from
these countries to enhance its productivity of minor spices group.
Table 10: Major producing countries of minor spices in the world, 2017
Rank
1

Country
India

Production
1939.0

Country
India

Area
896.0

Country
India

Yield
2.16

2

Turkey

199.0

Turkey

41.7

Turkey

4.77

3

Bangladesh

181.0

Bangladesh

40.6

Bangladesh

4.46

4

China

112.4

Ethiopia

33.9

Ethiopia

1.08

5

Indonesia

110.4

China

32.9

China

3.42

6

Pakistan

53.5

Pakistan

18.3

Pakistan

2.92

7

Ethiopia

36.8

Syrian

7.7

Indonesia

23.21

8

Colombia

23.2

Bolivia

6.2

9

Nepal

21.9

Indonesia

4.8

Source: FAOSTAT, Production, Crops http://www.fao.org/faostat/en/#data/QC
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1.2.3.

Global Trade

In the world about 70 plant species are used as spices and 13 species of them are habitat in
Asia. Historically the spice trade has its roots in this subcontinent since 16 th century (Narong,
1996). Globally, the trade of spices (which may include minor or major spices in a branded
package) in 2017 has reached at 497 thousand tonnes having a worth of US$1.8 billion
(Table 11). The export quantities of spices have expanded about 2.5 times while its value
increased by 4.5 times during the period with an average annual growth rates of 6.1% and
9.9% in quantity and value. It is worth noting that the expansion in international trade in
minor spices is much higher than the growth in its production suggesting that spices are
increasingly becoming a commercial commodity and higher percentage of its production is
consumed somewhere else than it is produced. Moreover, the trend in the price of spices
has been positive at 3.7% per annum indicating the unmet demand pressure on the supply
of spices. A market report by Transparency Market Research 2018, had revealed that the
global seasonings and spices market is projected to hit $16.6 billion by 2019 as consumers
of spice things up in the kitchen and keep this recession-proof industry booming
(http://www.foodproductdesign.com).
Table 11: Global trade in minor spices during 2001-17
Year
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Growth rate (%)

Quantity (000 ton)
204.4
224.0
238.4
238.5
269.2
272.2
299.2
332.7
326.3
379.1
414.9
455.4
493.8
447.2
532.8
471.7
497.1
6.14

Value (Mil. US$)
413.0
467.5
546.1
611.3
638.8
691.9
770.4
969.5
998.1
1302.0
1450.1
1486.1
1858.9
1527.8
1632.5
1705.7
1827.8
9.86

Price (US$/tonne)
2020.4
2087.4
2290.9
2562.9
2372.7
2541.5
2575.0
2913.6
3058.6
3434.3
3495.3
3263.5
3764.5
3416.2
3064.2
3615.8
3676.9
3.72

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

Pakistan has to compete with India, Turkey, and Netherland in the export market as these
are the major exporting countries of spices (Table 12). India alone captures 45% of the
export quantities, but only 19% in terms of the value of export in spices suggesting that India
is focusing on low end perhaps unprocessed exports of spices. On the other hand, as noted
earlier, Pakistan earns higher prices than the world average because it exports mainly
processed spices.
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Table 12: Major exporting countries in minor spices during 2017.
Rank
1

Country
India

Quantity (000 ton)
227.7

Country
India

Value (Mil. US$)
356.3

2

Turkey

36.0

Iran

328.2

3

Netherlands

25.0

Netherlands

112.0

4

South Africa

17.6

Turkey

109.6

5

Pakistan

15.6

Spain

107.3

6

Germany

12.9

Germany

106.7

7

Spain

12.7

Pakistan

70.2

8

Indonesia

10.8

South Africa

57.0

9

United Kingdom

9.3

United Kingdom

41.4

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

Currently the dominant stakeholders of coriander exports in the international market are
India, Turkey, Egypt, Romania, Morocco, Iran and China. Among importers the major
stakeholders are Middle East, South-east Asia, USA, UK and Germany. The global and
regional coriander market analysis reveals that global coriander demand continues to
expand at significant rates of 7% in value terms.
The main importers of spices USA, UK, Germany and UAE. India while is a major exporter
also significantly imports spices (Table 13). UAE and Saudi Arabia are high-end market for
spices which Pakistan should continue to export.
Table 13: Major importing countries of minor spices in the world, 2017
Rank
1
2
3
4
5
6
7
8
9
10

Country
USA
United Kingdom
Germany
Netherlands
UAE
India
Saudi Arabia
Iran
Belgium
Malaysia

Quantity (000 ton)
44.2
28.3
24.2
23.3
21.9
21.0
19.9
17.8
13.5
13.3

Country
USA
UAE
Germany
Netherlands
Spain
United Kingdom
Saudi Arabia
France
Belgium
India

Value (Mil. US$)
169.7
159.3
109.3
80.0
79.7
73.5
71.9
67.0
60.0
50.8

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

1.3.

Need of the Study

From the above analysis of macro data, it can be concluded that Pakistan has done fairly
good in capturing the international export market of spices which has reached to US$1.8
billion in 2017 and growing at the rate of 6% and 10% in terms of quantity and value of
spices export, respectively. Pakistan exports higher percentage of its production in
international market while its average export prices for spices is also higher than the world
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average suggesting that Pakistan dominantly exports spices in branded and package form
and in good quality.
However, Pakistan’s performance in the production of minor spices at the farm level has not
been very impressive, as its production is growing at much a lower rate than the world
average, and that is also because of the expansion in area rather than in productivity. In this
scenario, Pakistan will not only lose its comparative but also competitive position. If
production is not increased at enhanced rate especially by improving per ha yield, it has to
increasingly rely on the imports for raw material to produce branded spices or its farm-level
prices will further increase which are already higher than the world average. In either case, it
will be detrimental to maintain the competitiveness of spices export.
To maintain and further enhance the competitiveness in spices export that Pakistan has
earned over the period, the Planning Commission of Pakistan has initiated this study to
analyze the minor spices value chain in which these are produced, marketed, processed and
traded internationally, and suggest economically viable technological, policy, and institutional
interventions for this purpose. To incorporate the regional and product variation, this study is
undertaken at the major clusters of the minor spices. Large number of stakeholders along
the value chain of minor spices are interviewed, macro data related to the minor spices are
analyzed, and related literature are reviewed to achieve the objective of the study. To
analyze the feasibility of suggested interventions, an EXCEL spreadsheet based model
developed by CABI is used in this study.
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2. GOALS AND OBJECTIVES
Keeping in view this scenario, the overall goal of this feasibility study is to comprehensively
delineate the minor spices sector as a whole. The main objective of this study is to transform
the existing value chain from production to trade of minor spices into a competitive and selfdriven sector which contribute to the Cluster Development Based Agriculture Transformation
Plan -V2025. The specific objectives of the study are;
1.
2.
3.
4.

To identify the appropriate clusters of minor spices in Pakistan
To characterize and diagnose each cluster
Conduct a SWOT analysis of each clusters
To identify technological, institutional, infrastructure and policy gaps in minor spices
clusters
5. Assess the potential of each identified clusters
6. Suggest plan, policies and strategies to attain the potentials in these clusters
7. Conduct the economic and social analysis for the suggested interventions

32

KNOWLEDGE FOR LIFE

3. METHODOLOGY
To study the various aspects of the cluster commodities, the relevant data and information
were collected from a number of sources and analyzed using appropriate statistical
procedures. The purpose of review was to develop a holistic understanding of the status of
production, marketing, processing and trade of minor spices in general and in the identified
clusters in specific. Following tools were used for this purpose:

3.1.

Macro-Data

Relevant secondary data were collected from various government departments at Federal
and Provincial levels and other stakeholders in the value chain such as processors, traders
and exporters. The data of area, production, export and import for 10 years 2007-08 to 201617 of spices and especially cluster commodities on district basis was collected from 2004-05
to 2013-14. These data helped to identify major commodities in minor spices group and their
producing clusters. Compound Annual Growth Rate (CAGR) are estimated using the loglinear trends.

3.2.

Stakeholders Consultations

During the course of the study an extensive array of stakeholders including farmers/growers,
traders (exporters and importers), processors, researchers and extension services were
consulted, especially in the identified clusters. The consultation was informal and was made
through individual and group meetings, telephonic discussions and few questionnaires based
surveys. See the list of stakeholders consulted in Annexure-2.

3.3.

Review of Literature

To understand the issues of various commodities in minor spices group, in depth literature
review was conducted including those available in the published form an on website. A
number of reports, articles, NEWS papers and pamphlets were also studied. Necessary
information was also collected from various journals and books. A list of literature reviewed
in this study is given in Annexure 3.

3.4.

Economic Analysis

Complete analysis for economic returns, costs and investments regarding spices clusters
was performed using CABI model. Various assumptions were made to run model for
analysis.
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4. LITERATURE REVIEW
The review of literature is concerted on spices in general and specifically for the coriander
and turmeric covering the aspects of their value chain from production to trade. The focus is
to comprehend the economic importance of minor spices including coriander and turmeric
covering their socio-economic and technology aspects in production, collection, research,
development, marketing, processing, national and international trade. The problems and
prospects of the spices value chain in relation to various stakeholders is also reviewed and
discussed.
The first and foremost problem in evaluating and reviewing Pakistan’s spices sector is the
availability and access to authentic data on area and production of a number of spices crops.
The only data available with public sector is on spices such as onion, garlic, chilies,
coriander, ginger and turmeric and is regularly published by the Economic Wing of the
Ministry of National Food Security and Research (MNFS&R), while the reliable data on area
and production of all other spices is not available (Naeemullah and Mirza, 2013). In the
proceedings report of the National Workshop on medicinal plants, it is recommended to
establish a full database on spices and medicinal plants (MACP, 2006).
Qureshi and Syed (2016) reported that the spice volume available in the market is 60,000
tonnes worth Rs.35-40 billion per annum, of which 25,000 tonnes is branded and the rest is
unbranded. They estimated that the market for plain spice and recipe mixes is growing at an
annual rate of 10% and 20-25%, respectively. There are a number of retailers in each city
who sell branded and non-branded spices. Branded spices are in properly packaging form
labeled with manufactures brand logo. The market share of these rural based units is
gradually decreasing, as a number of modern industrial units with larger production capacity
have entered in the market, with quality branded products. Apart from the major brands there
are a large number of self-owned independent non-branded spice business in operation and
largely undocumented and unorganized, making it difficult to estimate the approximate
market size. In the consultation meeting with stakeholders, it has also been reported that the
processors of spices, generally purchase their raw materials from traders, but some have
developed direct contacts with producers. They are likewise getting increasingly interested in
having direct relationships with producers of required materials to ensure sustained supply
and to save costs. Processors and wholesale traders are also the main importers of the
spices.
In Pakistan, the food industry has been going through a major change in recent years and
the production landscape is transforming from traditional processed food items to value
added products (SBP, 2017). Spices are an integral ingredient of such foods and a large
number of processors of varying size have come up in recent years, catering the needs of
highly diversified consumers. This trend has gained further support from an expanding
network of retail stores where consumers can find every food item under one roof. The
review of the literature and the discussions with the traders have highlighted that spice
industry is mostly un-documented, which makes it difficult to determine the exact market
share.
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The Europe market for whole spices and herbs is still the largest and is growing significantly
at a rate of 6% per annum between 2013 and 2017. Between 2013 and 2017, imports of
crushed/ground spices and herbs also showed an annual increase of 6% (CBI, 2017). The
United Kingdom remains the largest importer of spices and herbs mixtures from developing
countries. Most developing country suppliers of value-added spices and herbs are based in
Asia. China is the main supplier of crushed/ground spices and herbs and plays a much
smaller role regarding the value added products. India is the second largest supplier of
crushed/ground spices and herbs. For spice and curry mixtures, Pakistan plays a relatively
major role as the second largest supplier, an example of such a company is Zaiqa Food
Industries (CBI, 2017).
Transparency Market Research's report (2018) shows increasing income levels resulting in
higher expenditure on food products, changing food habits of Asian consumers and
changing demographics are the major growth drivers for the global seasonings and spices
market. The spices processing companies in Pakistan have also started new advertising
campaigns that encourage consumers to try recipes at home, and the companies have
implemented social media campaigns to help establish their brand's identities (TMC, 2018).
There is an immense and emerging need to enhance the production of spices in Pakistan
adopting cluster approach to involve all the stakeholders. It is therefore, inevitable to develop
vibrant clusters for production, marketing and processing of spices in the country with its
strong backward and forward linkages (Aslam, 2007). The Pakistan Forest Institute (2018)
have reported that in Pakistan the annual productions of Cuminum cyminum (Zeera-safaid),
Trigonella foenum-graecum (Methi) and Foeniculum vulgare (Sonf) are 3219, 1326 and 600
tonnes respectively. However, farmers are not getting much profit from the turmeric
cultivation, whereas boiling agent and grinding agent are getting substantial profits. In the
annual report of the PMHPS project (Aslam, 2008) executed by the defunct M/o Food,
Agriculture and Livestock emphasized a need to demonstrate and educate spices farmers
about Good Agricultural Practices based technologies.
The fallout of the consultation and literature review for this study have indicated a number of
problems associated with these spice crops in the specified cluster value chain. All the
commodities have very low productivity, poor post-harvest handling facilities and repugnant
marketing system. Coriander and Cumin spice crops are being cultivated in the arid and
semi-arid region of the Sindh and Baluchistan clusters since long. It was pity to note that the
farmers were not aware of Good Agricultural Practices (GAP) and when discussed with the
researchers of these provinces, they have conduct no research on these spices crops. The
coriander and cumin farmers of these areas expressed the need to boost productivity of
these spices by using modern crop improvement practices and using new varieties to
replace of coriander and cumin. When consulted with the seed and variety experts, it was
noted that only one approved variety of coriander named as “dilpazeer” was officially
released by AARI, Faisalabad during 1992 (personnel communication AARI scientist). This
variety was approved for its wider adoptability. There is not any recommended/approved
variety of cumin for cultivation in the cluster area and prevailing varieties are called desi or
some are exotic and unapproved. In case of turmeric and its cluster, the story in not different
than other spices. The farmers of turmeric cluster are not getting much profit from the
turmeric cultivation, whereas boiling agent and grinding agent are getting substantial profits
(PARC, 2015). In the literature review process and consultation with the turmeric growers, it
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is revealed that farmers sell fresh turmeric due to lack of facilities such as storage, boiling
and grinding at their own. It is because of shortage of finances, hence compelled to sell
produce at offered market prices by commission agents. The erratic behavior of turmeric
prices and threat of pest and diseases especially viral attack was a common respond of all
farmers. Regarding the turmeric approved varieties, there is not a single approved variety
from public sector organizations so far. The private sector seed companies indicated selling
imported seed. Most of the farmers are not aware of the name of the varieties and good
agricultural practices based production technologies. They cultivate turmeric for more than
15 years without any guidance from extension services in the cluster. In real scenario
(Saeed et al., 2017) turmeric is considered as minor crop and very little or no empirical
research has been done on studying functions and opportunities in its value chain and
economics of the crop.
In Pakistan various projects have demonstrated to the farmers about the cultivation of
various spices in diverse ecological zones. Not a single new variety of any other spices
except one of Nigella sativa (named as “NARC Kalonji”) got approved by these projects
(Aslam, 2007). The guidelines for Good Agricultural and Field Collection Practices for
medicinal plants and spices have been published by National Institute of Health (2006), but
this remained in the shelves and never reached at farmer’s door step. During the
consultation process with the researchers, no tangible and pragmatic research upshots were
found out for the spices cluster farmers to improve the productivity and quality of coriander,
turmeric and cumin spices products. However, the plant genetic resources center at NARC
have informed to hold a huge germplasm of spices including coriander and cumin in the
gene bank (Aslam, 2007 & 2008). The lack of significant impact of these projects was largely
due to absence of period contacts between stakeholders and project team beyond the
project life period. Contrary to this scenario, the All India Coordinated Research Project on
Spices (AICRPS) have developed about 35 corianders, 30 turmeric, and 14 cumin varieties.
These approved varieties are available with the farmers in various spices clusters for
cultivation. In addition, the research project has contributed substantially for the coriander,
turmeric and cumin farmers by developing technologies for increasing productivity;
combating pests and pathogens to reduce crop losses, etc. In addition to this. Anandaraj et
al (2007) reported that the project is holding the largest germplasm in major seed spices in
the country. The germplasm is subjected to evaluation under initial evaluation trial (IET) and
coordinated varietal trial (CVT) and resulted in evolving and release of 61 improved varieties
in major seed spices for different agro ecological zones. Production technology comprising of
nutrient management, irrigation management, organic production and weed management
have been developed for the major seed spices. On the other hand, when consulted with
PARC and Federal Seed Certification and Registration Department (FSC&RD) in Pakistan,
the researchers informed that there is no such system is practiced for spices, although there
is an established system for the major crops at national level.
The farmers of coriander, turmeric and cumin are the victim of un-predictable and fluctuating
trends in output prices and under-weighing practices by the commission agents. A number of
stakeholders are engaged in the spices business from its production to its consumption. The
M/o Food, Agriculture and Livestock in PMHPS annual reports 2003 to 2008 explained that
the producers, mainly farmers or wild collectors, normally bring their produce to the nearest
market, where it is sold to wholesalers directly or through the middlemen normally known as
commission agents. These materials are transported to the bigger city markets to the
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wholesalers and from there the materials are either stored for export or sold out to retailers
or supplied to the processors. The commission agent is a middleman who on commission
manipulates purchase for the wholesaler/dealer from the producer. The wholesalers are
involved in the bulk purchase of raw spices and are mainly located in the big cities in each
province. The exporters and processors mainly purchase raw material from wholesalers
through brokers. During consultation process it was clearly oozed out that currently the
producer’s share in consumer’s paid price is not more than 40% and more profit is earned by
market channels. Supermarkets may not be the most profitable outlet for all small farmers,
especially when the upgrading of traditional markets is both viable and easily accessible to
small-scale farmers. The most important aspect of improvement in marketing system is the
provision of market information to the farmers (Junior, 2006).
Besides the enormous scope, there is certain emerging challenges to which, there are
urgent need to answer these problems to double the farmer’s income. Such challenges
include, wilt and blight disease in cumin, stem gall problem in coriander. The priorities
research area in years to come have been identified as crop diversification (PARC, 2018)
with spices crops, breeding for resistance to biotic and abiotic stresses, and breeding for
quality and value added products, value chain management, and use of biotechnology and
pesticides residue management. Gopal (2018) has reported that in India, more than 100
varieties have been developed of different spices and seed are available for cultivation.
Many packaging practices for spice have been developed. Management module for insect
pests and diseases are already available. Many products have been developed and many
need to be developed to promote postharvest technology in spices.
M Khuram et al. (2012) reported that the coriander seeds and leaves are recommended to
be used as a potential source of food flavoring and antioxidants. From this study, it was clear
that both seeds and leaves from coriander showed concentration-dependent inhibitory
activity towards radical scavenging properties and reducing power activities. However, in the
case of essential oils, the results are more potent from seeds than in leaves. Similarly, the
quality of turmeric produced in Kasur cluster have outclass quality. The main quality
requirements for turmeric is curcumin content and antioxidant activity. European buyers
value high curcumin content in extracts, as this compound is linked to the anti-inflammatory
activity of Curcuma longa. According to CBI (2016), the percentage of curcumin in extracts
ranges widely, beginning at 2% in the Kadappa variety from India, through 6% in the Indian
Alleppey variety, all the way up to 9.3% in some varieties from Pakistan. Seemingly the high
contents of curcumin are attributed to the conducive cluster environment. The quality of the
turmeric from cluster is also established from the US Food and Drug Administration (FDA,
2016) press release. The US, FDA issued an import alert in June 2016 developed for
specific firms exporting from Bangladesh and India that have turmeric with levels of lead
(Spices Market Insider, 2014). The alert allows for the detention of turmeric from specific
firms without physical examination due to lead contamination (FDA, 2016). Pakistan also
exported 36049 kg of turmeric to USA during 2015-16 and no such type of alert have been
issued by FDA.
Now a day’s spice cultivation has become more of an enterprise rather than crop husbandry
to meet global demand of raw, processed and value added products (Tabiji et al., 2015).
However, limited research on spices for developing, numerous high yielding disease
resistant or tolerant varieties, efficient production and protection technologies have not been
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developed in Pakistan. New problems are also coming up in these spice crops. Therefore,
there is need of more concerted efforts for producing safer and high quality spices through
development of GAP standards and procedures for improvement in the existing production
systems (2006).
In the current national and world emerging scenario of spices trade there are immense
opportunities for development for this sector. However, various issues and challenges faced
by the sector need to be addressed. In this context while analyzing the critical gaps, it
revealed that seed spice quality profiling and its enhancement and pesticide residue needs
to be addressed for enhancing export of spices. The other critical gap are low productivity
and poor quality of the product, inadequacy of infrastructural facilities for postharvest
management and marketing, inadequate efforts for product diversification and consumption,
scantiness of quality seed and planting material, inadequacy of human resource, lack of
appropriate database for effective planning, meagerness of trained manpower and
infrastructure, poor delivery system, credit support/and price support and slow pace in
adoption of improved technology. The spices development in these clusters need to have
dealt in an integrated approach addressing important gaps in harnessing the potential for
spices development in a systematic manner because the spices are not only the cash crops
but there is also a huge export potentiality.
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5. IDENTIFICATION AND
CHARACTERIZATION OF
CLUSTERS
5.1.

Identification of Clusters

Two product clusters of minor spices identified for detailed analysis in this study are
coriander and turmeric. The coriander cluster is further disaggregated into two sub-cluster:
Sindh coriander cluster and Balochistan coriander cluster, while turmeric has only one
cluster in Punjab.
Sindh Coriander Cluster: It is comprised of districts Larkana, Khairpur and Shikarpur
(Figure–1) with Larkana as its focal point. The cluster covers 24% of area and 23% of
provincial production, respectively while focal point alone contributes 11.6% and 10.9% of
the total provincial area and production, respectively (Table 14A). It is worth noting that
Thatta district has highest coriander area, but coriander produced in the district is used as
green not for grain to be used in spices, thus not considered as cluster.

Figure 1: Location of Sindh Coriander Cluster
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Table 14: Average Production of Sindh Coriander Custer district during 2004.
Area (ha)

Share (%) in
province area

Cluster districts
Larkana
Khiarpur
Shikarpur
Cluster total
Non-cluster districts

275
164
135
574

11.59
6.91
5.69
24.19

Thatta
Badin
T.M.Khan
Kashmore
Non-cluster total
Total Sindh

933
230
120
111
1799
2373

39.32
9.69
5.06
4.68
76
100-

District
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Production
(tonne)
136
84
71
293
506
114
59
60
976
1269

Share in
production (%)
10.87
6.62
5.59
23.09

Yield
(tonne/ha)
0.502
0.512
0.526
0.510

39.87
8.98
4.65
4.73
77
100

0.542
0.496
0.492
0.541
0.543
0.535
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Balochistan Coriander Cluster: It is comprised of districts Nairabad, Jafarabad and Kachi
(Figure–2) with Nasirabad district as its focal point. The cluster covers 42.4% of the total
provincial area of coriander, while focal point alone contributes on average 24.4% and 25.3%
of the total provincial area and production, respectively (Table 15).
Figure 2: Location of Baluchistan Coriander Cluster

Table 15: Production of Balochistan Coriander Custer by district during 2004-14.
District
Cluster districts
Nasirabad
Jafarabad,
Kachhi
Cluster total
Non-cluster districts
Loralai
Jhal Magsi,
M Khuzdar
Non-cluster Total
Total Balochistan
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Area (ha)

Share (%)
in area

Production
(tonne)

Share in
production (%)

Yield
(tonne/ha)

770
435
131
1336

24.4
13.8
4.2
42.4

426
240
56
722

25.3
14.3
3.3
42.9

0.553
0.552
0.427
0.540

149
99
80
1814
1814

4.7
3.1
2.5
57.6
100.0

61
57
42
962
962

3.6
3.4
2.5
57.1
100.0

0.409
0.576
0.525
0.530
0.530
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Punjab Turmeric Cluster: It is comprised of only one district of Kasur (Figure–3). The one
district cluster covers 83.9% of the total provincial area of Turmeric and 85.1% tonnes of the
total provincial production (Table 15).

Figure 3: Location of Punjab Turmeric Coriander Cluster

Table 16: Production of Turmeric Cluster during 20014-15.
District

Area (ha)

Share (%)
in area

Production
(tonne)

Share in
production (%)

Yield
(tonne/ha)

4102

83.9

54673

85.1

13.3

4102.0

83.9

54673

85.1

13.3

749

15.3

9115

14.2

12.2

788.0
4890

16.1
100

9539.0
64212

14.9
100

12.1
13.1

Cluster district
Kasur
Cluster total
Non-cluster districts
Okara
Non-cluster Total
Total Punjab
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5.2.

Characterization of Clusters

The details characterization of each cluster is given in Annexure 4 and Annexure 5, while
main features of the contrasting characters are summarized here.
The agriculture in both the coriander cluster mainly depends upon canal irrigation, although
in Sindh cluster other modes of land irrigation like pumps and tube wells are also used while
in Balochistan Coriander Cluster water from small dams and river diversions are also
available. A number of agricultural research organization are located in the Sindh Coriander
cluster areas, while little research infrastructure is available in Balochistan Coriander cluster.
It is important to mention that the product certification is not practiced at farm to market level
in both the clusters in Sindh and Baluchistan. However, all the stakeholders involved in
processing of coriander reported that the certification of ISO and HACCP is prevailing at
branded level of processing and also some traders involved in the export business.

5.2.1.

Sindh Coriander Cluster

Majority of the farmers in the cluster own small landholding of less than 5 ha although large
holding farmers also exist. Traditionally, coriander is a winter crop generally cultivated in the
month of November, but bit earlier if previous crop is not rice. Most of the farmers use home
kept seed and a seed rate of 80-100 kg per acre. Variably, farmers are applying 1 bags of
DAP and 1-2 bags Urea (split application) per acre. Overall, around 10 irrigations are
applying but most importantly at the time of flowering. Mostly farmers leave crop for seed
after taking second cutting of fresh coriander product. Fresh coriander harvest is ready within
30--40 days after sowing. The fresh coriander is sold in nearby vegetable markets. Seed
coriander crop is harvested manually in April-May. The farmers reported to cultivate
Desi/Sindhi and Iranian varieties that yields seed coriander between 800 – 1000kg per ha.
The seeds are sun dried over a week or so and threshed and cleaned manually. The
farmer’s cleaned coriander is mostly not acceptable to traders and processors, hence
farmers get less price. The seeds are filled in bags or in open trollies taken to market. The
seed coriander is sold in nearby grain market through commission agent or to wholesaler.
The wholesalers informed that they clean the coriander for 3-4 times to make it sellable in
the wholesalers of big markets or processors. The markets for cluster coriander produce are
located locally and also linked with major/big markets in Sukkur, Hyderabad, Karachi, Multan
and Lahore, etc. The wholesalers of small markets are mainly operating through brokers
sitting in big markets.
The climate is hot and humid with dust storms in summer with temperature 39-450C and cold
in winter with temperatures 0-90C. The soils of the cluster areas are clay, silt and alluvial
stony. Jafarabad and Nasirabad receive 75mm rainfall whereas Kachhi 175-325mm. Part of
the land of Kachhi is being irrigated through Bolan river while rest depends on rainy and
flood water. Irrigation by construction of dams and bands and rainy/flood water is also
available on various lands. A number of canals and sub canals irrigate the area. Majority of
the area in the district, known as "Command Area” fed by canals. About 60 percent of
c or iande r i s cultivated under dry land farming.
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The productivity of coriander seed averages 0.54t/ha. Farmers mostly have small
landholdings. About 60 percent of cultivated land is under dry land farming. Most common
seasons for sowing crops in uplands is March to April. Sowing seasons of coriander in plains
is September to October and February. Farmers of the cluster mostly own small landholdings
(around 10 ha). The use of fertilizer is inconsistent and the farmers apply DAP, SOP and
Urea depending on their affordability but commonly 1 or 1/2 DAP and 1 urea bag is in
practice. Irrigation is applied on an average interval of 10 days. Weeding is mainly done 1-2
times during crop season manually. All the farmers sow coriander using broadcasting
method of the home kept seed @ 20kg/ha. All the farmers reported to harvest on average 23 cuttings of fresh coriander and then leave the crop to mature for seed production which
was harvested up to end April. Farmers take fresh coriander leaves to local markets in the
form of small bundles. The commission agent in the market open auction the product of fresh
coriander. The seed coriander is also brought. The commission agent sell product to
wholesale dealer/exporter or processor through brokers from big markets like Karachi,
Hyderabad and Sukkur.

5.2.2.

Punjab Turmeric Cluster

The geographical source of raw turmeric is mainly in the Kasur cluster (Figure–3). Kasur
district lies between the river Sutlej and Ravi. It may be divided into two parts, a low lying or
riverine area along the two bordering rivers and upland away from the rivers. The riverine
area is generally inundated during monsoon season. The soils are sandy. The upland is flat
plains sloping from north-west to south-west. The height of the area is from 150 to 200
meters above the sea level. Mean rainfall is 10.6 mm. Kasur has extremes of climate, the
summer season begins from April and continues till September. June is the hottest month.
The mean maximum and minimum temperature for this month are about 45 0C and 270C
respectively. The winter seasons lasts from November to February. January is the coldest
month. The mean maximum and minimum temperatures for the coldest month are 22 0C and
00C respectively. Monsoon appears in the end of June, alternates with humid weather. The
winter rain falls during January, February and March ranging from 23 to 31 mm. Water
logging and salinity has effected a large area of the district making the underground water
brackish.
The turmeric is grown in this district since 1950s. In the cluster local growers and processors
have established small boiling and grinding units. The key products evolving from this cluster
are raw, dried and powder turmeric. The major stakeholder of the turmeric value chain in this
cluster are farmers, commission agents, wholesales, processors and exporters. The total
area sown under turmeric in Kasur district is 4000-4100 ha. There was significant variation
between areas allocation to turmeric cultivation, by small farmers around 2 acres whereas
the large farmers reported to cultivate turmeric on up to 60 acres. The farmers reported that
they sow turmeric crop from March to May even till June. Most of the farmers prepare using
1 to 2 ploughing followed by planking and some also use rotavator to prepare fine seed
beds. Lazar land leveler is also in practice reported by some farmers. Majority of the farmer’s
seed is home originated and seed rate ranges between 10 mond to 20 mond of
rhizomes/bulbs per acre. Almost all the farmers consulted do not know the name of the
variety they cultivate and farmers do not know whether it is approved variety or not. Almost
all of the farmers consulted, have parroted turmeric is itself a variety. It important to mention
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that, when consulted with researchers at federal and provincial level, they reported that, from
the variety evaluation or approval system in the country no variety of turmeric is released.
However, the private seed companies reported that in Kasur cluster mostly CLL 317 and
Kesari are un-approved varieties are cultivated. Almost all the farmers were keeping seed
from previous crop for sowing next crop. Some progressive farmers are using 2 bags DAP,
around 15 bags potash and 3-4 bags urea (basal + split) per acre to their turmeric crop,
however, the common practices are variably less than these. Progressive farmers use 5-10
tractor trollies per acre of farm yard manure to turmeric crop in rotation. The farmers reported
to plant turmeric using riggers, large farmers have their own, whereas it is also available on
rent. Turmeric is sown on well drained sandy loam soil after making 15cm high, 50cm apart
rigs, seeding rhizomes 3cm depth on the top of the rigs keeping 20cm plant to plant
distance. Consulted farmers reported to apply irrigation to turmeric crop after 10-15 days in
winter and almost on weekly basis in summer season. Major diseases reported by farmers
were leaf curl, bacterial wilt, leaf bight and were controlling by applying/spraying various
pesticides. In the cluster area there are a number of private companies of national and
international repute are operating have pesticide selling shops/outlets. These shops in
addition to sell pesticides are also providing advisory services to the farmers. Farmers told
that no advisory service or guidance is provided by government agencies. Depending on the
incidence of insects/pest attack, farmers report to these pesticide dealers and purchase
various insecticides/pesticides accordingly that are readily available in the market with these
shops/outlets. The harvesting season of turmeric starts from December as few farmers will
plant wheat after turmeric harvest. Many farmers reported to harvest their turmeric crop in
February and then plant Maize crop in the same field. The farmers reported that the average
yield of the fresh turmeric crop varies from 250-300 monds per acre depending upon climatic
conditions. Some of the large farmers reported to harvest up to 400 – 450 monds per acre in
a climatically good season. Majority of the farmers reported that turmeric crop should remain
in the field for at least 9 months to obtain quality turmeric. In farmer’s opinion current season
of 2017-18 crop is a good year for turmeric. There are a number of farmers (majority large
farmers) that are involved in the boiling and subsequent drying of the turmeric. They sell dry
turmeric to the commission agent or wholesaler in the nearby market. Whereas small
farmers mostly sell raw or fresh turmeric in the market commission agent or wholesaler.
Most of the farmers reported to obtain almost one mond of dry turmeric from 4-5 mond raw
or fresh turmeric after boiling and drying. The price of raw turmeric varies largely from year to
year and even within the crop season. Some farmers were found selling standing crop of
turmeric, however, it not common practice. Large farmers were earning more profit as
compared to small farmers.

5.3.

SWOT Analysis
5.3.1.

Balochistan and Sindh Coriander Clusters

The coriander clusters in Sindh and Baluchistan has many strengths and opportunities,
including a natural comparative advantage with respect to agro-ecological conditions of
having vast arable land and water availability. The farmers of the area have long experience
to cultivate coriander and market accessibility. Major weaknesses are poor planning, policy
and research backstopping, lack of good agricultural and processing technologies and
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improved cultivars and marketing system discrimination. Threats include diseases, natural
disasters, and climate change. The Table 17 describes the SWOT analysis for both the
clusters in detail.
Table 17: SWOT Analysis of Coriander of Balochistan and Sindh Clusters
Clusters
Products

Strength

Weakness

Opportunity
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Sindh Cluster
Baluchistan Cluster
(Khairpur, Shikarpur, Larkana)
Nasirabad, Jafarabad, Kachhi (Bolan))
Coriander Seed, Coriander Powder and Coriander oil
 The big processors stakeholders i.e.  Sukhar and Quetta with massive
National and Shan are located in
outreach with Punjab and Sindh
Karachi.
 Have vast arable land and variable
 The farmers are involved in the
ecologies
coriander cultivation since long
 Canal irrigation system prevails
 Have vast arable land and variable  The product is of bold size with good
ecologies
fragrance in case of “Desi Variety”
 Canal irrigation system prevails
 All year around coriander crop
 Mostly farmers in catchment areas of
o Most common seasons for
the River Indus cultivate it largely as an
sowing crops in uplands is
organic crop there is no use of any
March to April and August to
chemical inputs.
September.
o Sowing seasons for sowing in
 Local variety have bold seed and high
plans is September to October
fragrance
and February.
a) Farmers are not aware of good  Lack of knowledge for coriander
agricultural
practices
based
production new technologies
technologies for coriander production
 More than 80% farmers use seed from
b) Majority of the farmers for sowing
previous year
purpose are using seed from previous  Under-ripe coriander seeds have an
year crop due to non-availability of
unpleasant flavor and over-ripe seeds
improved & good quality seed
tend to shatter which reduces the yield.
c) Due to variation in ripening of coriander  No processing facilities at farmers level
seeds and shattering problem crop
for coriander cleaning and grading.
yield and its quality is adversely  Lack of appropriate storage facility
affected
 Lack of market information regarding
d) Lack of processing facilities such as
prevailing prices, arrivals etc. force
cleaning, grading and appropriate
farmers to sell their produce even to
storage of the produce at farm level
village level agent.
e) Due to lack of market information  The majority of the farm produce is
system farmers are compelled to sell
directly sold into the hands of brokers/
their produce to middleman/commission
dalal/
beopari/
contractors
or
agent at village level
intermediaries, who are all middlemen
f) Exploitative Marketing System
with different nomenclatures at different
g) Lack of value addition facilities
locations.
 Clusters are within close distance
 Scope for enhancing production of
of big urban markets
coriander in diverse sowing window
 Research backstopping could
 Scope to start-up entrepreneurs in
help to bridge up yield and quality
processing of value added products and
of the product because a
establishment of cleaning, quality
huge gemplasm is available in
sorting, grading and storage facilities
plant genetic resources
 Scope for contract farming, buyback
 Promotion of Good Agricultural
contracts
Practices through prevailing
 Honey bee farming to help increase crop
research and extension system
yield, but also to earn additional income
 Cluster approach for development
through honey and wax.
could provide opportunity to the
 Promotion of Good Agricultural
farmers for establishing processing
Practices through prevailing
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Threat




and storage facilities
better varieties to replace the
indigenous stock for better
production
Effects of climate change resulting in
delay in crop sowing and crop damage
due to floods or frost
Erratic rainfall at the time of flowering
and seed formation could result in low
yields and poor quality
Attack of insect-pest and disease
Unstable prices during its peak season
in winter, mostly in December, January,
February, and March, its prices come
down.
The water scarcity and extreme heat in
Sindh, green coriander plant is
considered most sensitive and cannot
survive in scorching heat and high
temperatures
Compound Annual Growth Rate
(CAGR) analysis show that area and
production are decreased by 4% and
2% respectively.

5.3.2.

research and extension system







Fluctuation in sowing and yield of the
crop due to climate change i.e. cloudy
weather, rainfall at the time of flowering
and seed formation.
Exploitation by market forces in case of
increased productivity over sowing
window, if farmers do not have on-farm
processing facilities
Compound Annual Growth Rate (CAGR)
analysis show that area and production
both are decreased by 4%

Punjab Turmeric Cluster

During the consultative process with the farmers, they raise the major issue of declining yield
of turmeric crop over years. The yield reported by farmers varies from 140 – 160 mound per
acre. In their point of view, the yield is affected by rising pH of the soils due to continuous
cultivation of turmeric and exhaustive nature of crop, besides this the shortage of the canal
water is aggravating this problem. Farmers also reported that Agriculture Extension
Department advise is limited to turmeric cultivation but non towards marketing aspects.
Majority of the farmers’ complaint that lower and frequently fluctuating prices of turmeric in
the market is a soaring issue. Under-weighing of raw turmeric by commission agents and
lack of market information are critical issues in marketing and processing. Discussions also
revealed that turmeric growers/local processors recently established with small grinding units
are transforming cultivation of turmeric in to highly profitable commercial enterprise. Table 18
describes the SWOT analysis of the Turmeric clusters in detail.
Table 18: SWOT Analysis of the Turmeric Cluster under Study
Kasur Punjab (more than 80% of the country total produce) Kasur

Clusters
Products


Strength
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Fresh Turmeric, Dry Turmeric and Turmeric Powder
 The highest curcumin content of 9.3% in turmeric cultivated in Pakistan
 Higher yields than regional countries due to better soil fertility status
 Turmeric is being cultivate from about 70 years and farmers are growing
turmeric from generations to generations
 The farmers are regularly using organic fertilizer (FYM)
 Compound Annual Growth Rate (CAGR) analysis show that area and
production are increased by 3% and 6% respectively while increase in
productivity by 3%.
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Weakness




















Opportunity






Threat









5.4.

Exhaustive nature of the turmeric crop
Shortage of canal water
High input prices
Lower and frequently fluctuating turmeric prices in the market
Under-weighing of raw turmeric by commission agents
Lack of market information system
Farmers are not aware of good agricultural practices based technologies
for turmeric production
Majority of the farmers are using seed from previous year crop due to nonavailability of improved & good quality seed
Exploitative Marketing System
Boiling and drying of turmeric is done by indigenous methods
Lack of value addition facilities
Clusters are within close distance of big urban markets
Research backstopping could help to bridge up yield and quality of
the product because a huge gemplasm is available in plant
genetic resources, that needs to be evaluated for its suitability in
the cluster
Promotion of Good Agricultural Practices through prevailing
research and extension system
Cluster approach for development could provide opportunity to the farmers for
establishing new technologies for boiling drying,
processing and storage facilities
In the existing research institutes in turmeric cluster the provision should
be developed to specially focus on the challenges of the turmeric cluster.
Leaf viral attack to turmeric crop is an overall major threat
Declining yields of turmeric crop over time
Due to continuous cultivation of turmeric rising pH of the soils
Turmeric is boil and placed it on soil may quench the product quality
Effects of climate change resulting in delay in crop sowing and crop
damage due to pest/diseases, floods or frost
Attack of insect-pest and disease
Unstable and low prices, trends towards less area under cultivation

Value Chain Analysis
5.4.1.

Coriander Clusters

To understand and evaluate the value chain of coriander, consultations were held with
stakeholders in the chain including farmers, processors and traders. The existing supply
chain is consisted of producers, local market commission agents, brokers, wholesalers,
processors, exporters and retailers. The farmers of the clusters mainly sell their produce to
local market commission agent. The wholesalers and commission agents are mainly located
in each tehsils and district grain markets who mainly purchase bulk product from the
farmers/producers through traditional system of marketing. The price of the product is
determined in these markets though open auction. The brokers are mainly located in “Joria
Bazar Karachi” and are key players to regulate the coriander trade. Brokers have developed
very strong links with wholesalers and commission agents at grass root level in main
coriander production areas. Majority of the processors and exporters directly consult with
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brokers and give them coriander specifications and quantity to be purchased. It all depends
on the brokers from which sources he buys; from wholesalers in main markets i.e. Sindh,
Baluchistan and other parts of the country. As a usual practice, brokers do all his business of
coriander purchase and supply on phone calls. The commission agents from local markets
provide him samples of required specifications and deal is finalized by the brokers. This
makes product traceability nearly impossible. The practice of contract farming and buy-back
arrangements between producers/farmers and industry has not been reported. Similarly, no
direct linkages exist in value chain between retailers / exporters / industry and producers.
The major markets involved in the coriander value chain are Karachi, Hyderabad, Larkana,
Jacobabad, Sukkur and Akbari Mandi Lahore.
All the cleaning and grading is performed by the commission agents or the wholesalers
according to product specifications demanded by the processors or exporters through
brokers and wholesalers in the main markets. The product loss occurs at every stage of the
value chain of coriander starting from harvest, postharvest handling to local markets/mandi
sales and processing. According to stakeholders estimated a significant amount of up to 2530% of the actual harvested product is lost at various stages. The major reasons for such
loss could be attributed to the poor harvesting, storage, inefficient transportation and
improper handling of the produce and obsolete technologies. The coriander value chain
backward and forward linkages are given in following Figure 4.
Figure 4:Coriander Existing Value Chain with Backward and Forward Linkages

Coriander Producer

Broker
Local Agents /Traders

Retailers

Processor

Exporter/Importers

5.4.2.

Wholesalers

Consumers

Punjab Turmeric

Turmeric marketing is not operated as regulated marketing system, hence the prices are
very erratic over time. In district Kasur, Changamanga town is main hub from where
wholesalers, processors and exporters purchase in bulk of boiled and dried rhizomes of
turmeric or its grinded powder. Selling of the standing crop by very few farmers is also
practiced but it is not a commonly exercised. Various stakeholders are also involved in the

49

KNOWLEDGE FOR LIFE

value addition of turmeric that include few farmers, boilers and grinders/ wholesalers. Mainly
the traders/processors and commission agents are involved in the value addition. The
processors of turmeric buy 48 kg of fresh turmeric (un-washed) and pay for 40kg on account
of clay/duct attached to fresh rhizomes. It has been reported that in the existing value chain,
on average the land owner farmers receive less profit. Whereas Grinder or wholesaler is
getting moderate profit after deducting grinding costs. The processor (boiling + drying) agent
get maximum profit. However, higher profit at boiler level implies use of more energies and
great risk involved during boiling and drying of turmeric under sun in the open fields. The
amount of profit fluctuates every year due to price instability. Storage of dry and powdered
turmeric has also been reported by farmers/processors. The details of turmeric value chain
are presented in Figure 5.
Figure 5:Turmeric Existing Value Chain with Backward and Forward Linkages

Turmeric Producers

Processors
(Boil + Dry + Grind

Commission Agents

Retailers

Wholesalers

Consumers

Exporter/Importers

International Standards

5.5.
5.5.1.

Coriander

Good Agricultural Practices actually refers to the judicious use of agriculture inputs from
seed to post harvest storage to yield quality end products and maintain sustainability in
production. GAP recommends need based use of safe levels of fertilizers/ pesticides and
thus ensures residue free and healthy products. The increased market demand for certified
GAP products of coriander and turmeric will offers better marketing options for farmers. To
produce clean and quality product from the cluster, The GAP need to be standardized for
each commodity in its respective cluster. To compete in international market, the minimum
quality parameters of whole coriander seed are;
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1) Whole coriander seed should be machine cleaned, healthy, and free of pesticide
residues, free of pests and heavy metals. It should not containing any chemical or
biological contaminants.

2) The seed coriander should not have any physiological damage and free from foreign
matter. The moisture level must be of acceptable limits (8-9%) and properly graded by
size, weight and color.

3) The packing of the seed coriander should be made according to the standards required
by the market.

4) Coriander (whole) shall be dried mature fruit of Coriandum sativum L.
5) It shall not contain any added coloring matter, or preservatives.
6) It shall be free from mold growth and living insects and practically free from dead insects,
insect fragments and rodent contamination.

7) It shall comply with restrictions in regard to Aflatoxin, Metallic Contaminants,
Insecticide/Pesticide residue, Poisonous metals, naturally occurring Contaminants,
Microbial load etc. as specified by the Codex Alimentarius Commission or as per buyers
requirements for Export purposes and Prevention of Food Adulteration Rules, 1955 for
domestic trade.

5.5.2.

Turmeric

Extraneous matter and foreign matter should not exceed 1% and 2%, respectively. Should
be free from live and/or dead insects, insect fragments and rodent contamination visible to
the naked eye (corrected if necessary for abnormal vision). Salmonella must be absent in (at
least) 25 g of material. Yeast and mold: 105 /g (target), absolute maximum: 106/g. E. coli:
102 /g (target), absolute maximum: 103 /g. The European Union has fixed limits for aflatoxin,
which should not exceed 10 ppb (total aflatoxins), and 5 ppb for aflatoxin B1. Individual
European Union member countries have their own limits varying from 1 to 20 ppb. In the
United States, aflatoxin B1 should not exceed 20 ppb.
Fingers shall be of secondary rhizomes of Curcuma longa L.; shall be well set and close
grained; free from bulbs; be perfectly dry and free from weevil damage and fungus attack;
not be artificially coloured with chemicals. c : same as (b); have the characteristics of the
variety; admixture of varieties of turmeric allowed at a maximum of 2%, 5%, 10% and 10% in
the four grades, respectively. d : Bulbs shall be primary rhizomes of Curcuma longa L.; shall
be well developed, smooth and free from rootlets; have the characteristics of variety; be
perfectly dry and free from weevil damage and fungus attack; not be artificially coloured with
chemicals. Rhizomes may be packed in jute sacks, wooden boxes or lined corrugated
cardboard boxes for shipping. 56 Storage of bulk rhizomes should always be in a cool and
dry environment, to prevent moisture absorption and chemical degradation. Turmeric has
traditionally been adulterated with related Curcuma species, specifically C. xanthorrhiza
Roxburg, C. aromatica, and C. zedoaria. 19, 26, 56 However, due to strong competition
between spice processors, the quality of turmeric destined to the Western markets is usually
guaranteed by the exporter in contracts negotiated between the buyer and the seller .
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For the guiding principles and procedures in spices, the following documents have been
produced by various international organizations to adopt international best practices in the
value chain;
 The CODEX ALIMENTARIUS international food standards, Joint FAO/WHO Food
Standards Programme
 WHO guidelines on good agricultural and collection practices (GACP) for medicinal
plants World Health Organization Geneva 2003
 General guidelines for good agricultural practices spices. International Organization
of Spice Trade Associations Produced by: IOSTA with assistance from the
International Trade Centre, Geneva April 2008
 American Spice Trade Association Good Manufacturing Practice (GMP) Guide for
Spices, April 2015
 Guidance on authenticity of herbs and spices. Industry best practice on assessing
and protecting culinary dried herbs and spices. Joint developed by the Industry
Working Group comprised of representatives of the British Retail Consortium, Food
and Drink Federation and Seasoning and Spice Association, in liaison with the Food
Standards Agency and Food Standards Scotland.
 Manual on Good Agricultural Practices (GAP), Asian Productivity Organization, 2016
There are a number of documents published by various countries on GAP (Global GAP,
Euro-GAP etc.) according to their own environment but all follow the WHO and FAO
guidelines. In Pakistan during 2006, the Drug Control and Traditional Medicines Division,
National Institute of Health have published guidelines on “Good Agricultural and Field
Collection Practices for Spices and Medicinal Plants” following principles and procedures
recommended by the WHO and FAO standards. It is important to mention that in future the
identification of new export markets and the expansion of existing markets of coriander and
turmeric will depend on adoption of these international best practices to ensure safety,
quality, health and phyto-sanitary regulations according to WHO guidelines. Currently these
guidelines are not followed in the clusters in its letter and spirit. As a result, there is
unavailability of good quality registered and disease free seeds of coriander and turmeric.
In the wake of these international best practices all the stakeholders of value chain have a
defined role to play to ensure product reliability, quality and safety. The brand spices
companies have to consider these best practices as their legal responsibility for the safety
and authenticity of their products. Organization of farmers into group and group action like
contract farming can play the critical role in ensuring the quality of the produce.
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6. CONSTRAINTS AND GAPS
6.1.

Institutional Level Constraint
6.1.1.

Nonfunctional Research System

The element of research backstopping is very important to provide package of technology of
Good Agricultural Practices, developing and yielding and good quality varieties, disease and
pest control measures, nutrition management and demonstration of improved technologies in
collaboration with extension services. In any of the cluster areas this type of institutional
facilities does not prevail. Farmers are swing old or local varieties. It is important to mention
that all varieties of coriander and turmeric prevailing in the cluster were imported by the
private sector mostly from India or are of anonymous origin. Since long none of the research
institute have produced any local varieties of coriander (except “dilpazeer” released in 1992)
and turmeric. The review of literature and discussion with researchers suggest little research
on the agronomic, nutrition and disease aspects of these commodities. Similarly research on
cleaning, storage and processing methods and development n new tools and machinery is
lacking. It is important to mention that all the regional country leading in spices export have
Spices and Medicinal Plants Development Board to execute and ameliorate the overall
business of these commodities. The best examples are India, Bangladesh and Sri Lanka. As
a result, India has more than 34 coriander and12 turmeric varieties, evaluated and
recommended through National Research System for the cultivation of cluster farmers,
whereas Pakistan has not yet initiated such system on these crops.

6.1.2.

Poor Access to Financial Institutions

In the clusters of Coriander and Turmeric, there are public sector institutions such as
Agriculture Extension, Agriculture Development Bank and Markets. However, during the
consultative interaction the farmers expressed reluctance in case of bank due to lack of
knowledge and procedures of the bank to get loan. They also showed annoying behavior
towards the role of extension services. The farmers pointed out that extension services has
never provided guidance regarding product prices at the local level, about quality
requirements, about the best places and times to sell their products, and about potential
buyers. This in turn reduces their ability to trade their products efficiently and to derive the
full benefit from the marketable part of their production. In the cluster areas most of the
producers are located in the remote rural areas where there are no formal agricultural
markets, storage and processing facilities. They are compelled to market their produce to
local commission agents/brokers, sometimes at lower prices, or to transport their products to
towns at a higher cost.

6.1.3.

Lack of Cooperation Among Farmers

Small farmers have small quantities to buy from and sell to the market thus suffer from the
diseconomies of scale. Small size increases marketing costs of both inputs and outputs.
Moreover, traders are reluctant to approach large number of small farmers to collect the
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quality produce because of the high costs of monitoring. Thus small farmers remain
disconnected with markets. In this regard it is important to mention that Pakistan Horticulture
Development and Export Board (PHDEB) during 2006-08 emanated an effort in the current
clusters of coriander and turmeric to link up growers with Metro Cash and Carry for bulk
marketing and export of cluster product but it could not prosper due to lack of proper
backstopping from public organizations.

6.1.4.

Absence of Data

No authentic and regular data collection related to spices situation in the domestic and
international markets, technologies used in various segments of the value chain, changing
demand for quality of minor spices exits, thus the question of efficacy of dissemination such
data does arise. The lack of authentic data is a bottleneck regarding its scenario analysis,
and planning and policy formulation.

6.2.

Production Level Constraints
6.2.1.

Climate Change and Water Shortage

Climate change is a reality and has severely affected overall agriculture production, crop
cycle and more specifically the production of minor spices like coriander and turmeric.
Fluctuating and un-predictive rain in Sindh and Baluchistan clusters and strong dusty/sandy
winds and storms during the crop cycle time adversely impact the yield and quality of the
produce. Climate change related impacts on minor spices, such as aflatoxin, emergence of
diseases and insect pests, increased drying/maturity time have emerged as climate related
issues in coriander clusters. These issues have significantly lowered the coriander yield in
both cluster. In turmeric cluster, un-predictive rains and water shortage due to lowering water
aquafer are the main water related issues.

6.2.2.

Lack of Cluster-Specific Varieties

Scientists at Plant Genetic Resources at National Agricultural Research Centre (NARC) has
informed that a huge number of coriander and turmeric germplasm is available in their gene
bank that could be tested and evaluated in farmers’ fields in various clusters. But no varietal
testing mechanism has been developed so far. All the planting materials is of exotic in nature
imported by private sector and not evaluated under local conditions and registered by
FSC&RD in various clusters. As a results, mostly home kept seed or materials from previous
crop is used as planting materials. The Federal Seed Certification and Registration
Department (FSC&RD) informed that they have very recently described/evolved the
descriptors for these crops for Distinctness Uniformity Stability (DUS) evaluation but varietal
approval mechanism in minor spices has not yet started.

6.2.3.

Lack of Value
Cooperation

Chain

Infrastructure

&

In the clusters of coriander and turmeric, the stakeholders especially the smallholding
farmers lack the access to on-farm and off-farm infrastructure, such as storage and
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processing infrastructure. The farmers were of the opinion that if proper storage facilities are
available then it will help to increases flexibility in selling their produce, as well as it will fetch
reasonable price of their produce.

6.2.4.

Poor Capacity of Stakeholders

Majority of farmers in all the three clusters are illiterate and they do not have knowledge and
skill to use new technological. They continue using crop cultivation methods learnt from
forefathers or neighboring farmers. The profitability of new technologies has not been
demonstrated to them. Similarly, local market agents do not have market information and
mainly depend on the wholesale traders located in big markets who trade in bulk. It was
observed that a dead locked knowledge cycle prevails in the cluster. It is needed to educate
the stakeholders on knowledge-based agriculture and demonstrate new interventions such
as cottage industry like small processing units and proper storage of the produce for better
quality and price.
Table 19: Gaps and Constraints at Production Level by clusters
Parameter

Sindh coriander

New germplasm

Available

Availability of new varieties

Only exotic imported
varieties; no locally
tested improved variety

Availability of new variety
seed
Field size/type
Extension services related to
minor spices
Availability of Commercial
inputs
Availability of Labor input
Farmers capacity to adopt
modern technology
Market information about
price, quality, etc.
Formal contract farming

6.3.

Balochistan
coriander
Available
Only exotic imported
varieties; no locally
tested improved
variety

Punjab Turmeric
Available
Only exotic imported
varieties; no locally
tested improved
variety

Not available

Not available

Not available

Medium and large

Large

Small and medium

Not available

Not available

Not available

Available

Shortage is common

Available

Available

Available

Available

Moderate

Poor

Moderate

Lacking
Not Practiced, except
few pharmaceutical
companies

Lacking

Lacking

Not Practiced except
few pharmaceutical
companies

Not practiced

Marketing and Trading Constraint

The marketing system of coriander and turmeric in the clusters is not vigorous. Monopoly of
marketing forces and volatile prices of coriander and turmeric directly discourage the farmers
to grow on large scale and invest on technology packages as they will not get proper profits
of their product. It is obvious from the stakeholders’ consultation that government has not
given due attention and support on minor spices in the country, especially on coriander and
turnip.
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6.3.1.

Non-Compliance of the Quality Standards

For the success of the clusters it is inevitable that the quality of the cluster products is upheld
by all stakeholders. This challenge is equally imperative for product producers, processors,
traders and exporters. Overall the quality of the cluster product will depend on the quality of
the raw materials, state of logistic facilities, and conditions at the point of sale, etc. This
envisage that ensuring quality would involve working with every stakeholder in the supply
chains, such as farmers and wholesalers, transporters and retailers. The implementation of
globally recognized food safety and quality standards will definitely help to create
opportunities in the national and international markets.
In the clusters of coriander and turmeric, overall the stakeholders in the value chain from
production to trade are not complying the international standards and guidelines that are
jointly recommended by the World Health Organizations (WHO) and Food and Agriculture
Organization (FAO) of the United Nations and are generally called as “Good Agriculture,
Collection and Processing Practices (GACP)” as described above. The focus of these
best practices is to put emphasis from production of raw material and in the rest of the value
chain to ensure the quality and safety prevention at all segments. However, the branded
processors such as National and Shan etc. are aware of and complying various international
standard such as ISO, HACCP etc.
Table 20: Gaps and Constraints at Trading Level
Sindh Coriander
Cluster
High
Traditional
Not available
Informal contract only
Non
Largely no except large
processors
Only big processing
companies

Parameter
Price fluctuation
Marketing channels
E-commerce platforms
Contract farming
Export readiness
Certifications
(phytosanitary)
Branding

6.4.

Balochistan Coriander
Cluster
High
Traditional
Not available
Informal contract only
Non
Largely no except large
processors
Only big processing
companies

Punjab Turmeric
Cluster
High
Traditional
Not available
Informal contract
Limited
No
Only big processing
companies

Processing Constraints
6.4.1.

Missing Processing Cottage Industry

The consultation has clearly indicated that there is ample opportunities to develop new
coriander products and by-products from the raw material. For example, the coriander oil
and products from turmeric could be easily promoted as cottage industry in the cluster areas.
This part of the value chain is missing in the rural areas of the clusters, although such
activities or value addition is carried out in big industries located in and around big cities.
This implies that huge quantity of the raw material produced in the cluster areas has to be
transported to big cities or markets for further processing and value addition. This missing
segments needs to be established in the cluster areas. The eminent processors of spices in
the country could play an important role through establishing their units to process coriander
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and turmeric in the respective clusters in rural areas. Moreover, the simple processes like
cleaning, grading, drying, packaging of raw produce, etc. can be shifted to cottage industry in
rural areas. The large industry can buy the semi-finished product from these cottage
industries. Such types of arrangements are possible that are currently missing.
Table 21: Gaps and Constraints at Processing Level
S#.

Parameter

Sindh Coriander
Short

1.

Only large firms

Only large firms

2.

Quality product for processing
Processing and value addition modern
technologies in use
Cold chains

Balochistan
Coriander
Short

No

No

No

4.

Shovel ready investment projects

No

No

5.

Access to energy for processing

Short

No
Severely short

6

Access to investment for processing

Poor

6.4.2.

Poor

Punjab
Turmeric
Available
No

Moderately
short
Poor

Knowledge about Value Addition

In the consultative process the farmers at a large, pointed out that they do not have facilities
and knowledge to store their products in good condition after harvest. Only very few turmeric
farmers informed that after boiling and drying they have stored turmeric for 2-3 years. In
general, the majority of the farmers’ lack the knowledge about post-harvest, storage and
processing processes.
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7. Potential of Clusters
7.1.

Yield Potential
7.1.1.

Coriander

In Pakistan seed yield of 1162 kg ha-1 have been recorded when N is applied at rate of 60 kg
ha-1. In another experiment, it was shown that sowing of coriander in the first week of
November can result maximum yield of 1148.5 kg ha-1 of grain (Reference?). The high
yielding, insect and pest resistant varieties are also available in the region. For example, in
India the yield potential of Sadhana (aphid resistant) is reported to be 1000 to 1100 kg ha-1,
Swathi (short duration and escape powdery mildew variety) of yield potential 900 kg/ha,
Sindhu with potential of 1050 kg ha-1, Sudha (LCC-128) of 750-1200 kg ha-1, APHU
Dhania-1 (LCC-170) of 850-1200 kg ha-1, Suguna (LCC-236) 750-1350 kg/ha (reference?).
These potentials are related to fertilizer use and adoption of good agriculture management
practices. All these Indian varieties are open pollinated and can easily be made available to
farmers in Pakistan after proper testing and evaluation under farmers’ conditions in each
cluster. Therefore, we are confident that coriander yield can easily be enhanced by 20% if
these varieties are made available to farmers and improved management practices such
appropriate doses of fertilizer and proper sowing time are adopted. This can increase the
production of 124 tonnes just in the focal points of both the clusters having the value of US$
80.6 thousand.

7.1.2.

Turmeric Yield

Improved varieties of turmeric with yield potential averaging 50.33 tonnes per ha have been
tested in Changa Manga, Kasur. These varieties include CLL 326, Kesari, Kasturi and CA69.
The yield of these varieties can be improved by proper spacing and transplanting time
(Shakil et al., 2015). Moreover, during our field visit, we observed that progressive farmers
obtain 20-30 per ha yield compared to the national average of 12 tonnes per ha. Our
discussion with researchers also confirmed that 20% increase in yield with improved
management practices such as spacing and timing and adopting high-yielding variety will not
be difficult to achieve under farmers’ condition. This increase in productivity of is expected to
enhance production of turmeric by 12.66 thousand tons and generate gross revenue of
US$1.5 million just in turmeric focal point, Kasur.

7.2.

Potential to Reduce Post-Harvest
Losses

It is a proven fact that the adoption of improved post-harvest practices like improved storage,
cleaning of coriander, and processing of turmeric can reduce post-harvest losses by one half
from 20% to 10%. This saving of post-harvest losses will generate an additional income of
US$0.13 million in coriander and about US$0.9 million in the focal point of turmeric clusters,
Kasoor.
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7.3.

Demand Potential

The above increase in productivity and saving of post-harvest losses in minor spices can
easily be absorbed in domestic market because Pakistan’s spices market is world’s ninth
largest market with an almost 207.7 million consumers who spend 47.7% household budget
on food consumed at home (ttps://www.siasat.pk report 2014) with spices as an integral part
of the food items. This huge domestic market for spices is expected to further boost due to
increase in population, awareness of consumers about the positive impact of spices on
heath, and increase in income.
In addition to increase in production and productivity, the successful establishment of minor
spices clusters will entail high quality due to adoption of good agricultural practices. The high
quality spices will have a significant high-end domestic market because: Firstly, the domestic
demand for high quality and safe coriander and turmeric products is expected to continue to
increase; Secondly, huge expenditures are anchoring on the import of spices particularly on
coriander will be reduced. Thirdly, the exportability in the international markets will be
enhanced due to product compliance of international standards, particularly the turmeric
production figures are already close to the country requirements. As noted earlier the global
trade of spices is around US$1.8 billion and growing at an average rate of rates of 6.1% and
9.9% in quantity and value terms.

7.4.

Potential for Processing

The stakeholders involved in spices processing industry have expressed that processing of
spices has tremendous opportunities for growth. In their opinion, currently only 2-3 major
players dominate the market, and plenty of room exists for new companies to enter the
market because roughly two thirds of the category is still non-branded and have opportunity
to develop into a branded stakeholder. The spices industry stakeholders estimate that the
plain spices and recipe mixes are growing at the rate of 10% and 20-25% per annum
respectively. The packaged spices industry has an estimated growth rate of 22% annually
(SEMEDA, 2006). According to chairman, Pakistan Grocers Association (PGA) the sales of
loose spices have fallen overtime and the fallen share has been shifted to branded spices.
The representative of the National Foods (Pvt.) Ltd. informed that branded spices during last
five years grew at the rate of 25% per annum.
All the processes for preparing mix branded spices to meet additional demand for processed
spices may not have to be done by the large processors. Some initial processing can be
performed in cottage industries at the rural level. This will save costs of transportation and
expensive labor used by large scale spices industry in urban areas. Moreover, large
processing industry in urban areas will require properly cleaned raw material which can be
prepared at rural level. Keeping in view these facts, we believe that 10% of the coriander
produce can easily be shifted to modern cleaner. In case of turmeric, simple cleaning,
washing, drying, packaging, etc. can be done by establishing turmeric pack houses in rural
areas. We believe that 50% of the turmeric can be pass through in these pack-houses.
These processing in rural areas will bring stability in the prices of spices, and generate
income and employment in rural areas.
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8. Plan, Policies and Strategies
8.1.

The Plan

Keeping in view the responses of the stakeholders, based on lesson learnt from literature
reviewed and future scenario of spices trade growth in the international market, following
targets are fixed for the development of coriander cluster in Sindh & Balochistan and
turmeric cluster in Punjab.
i.

Increase coriander and turmeric productivity by 20% from the existing average yield
levels in 5 years’ time by testing and introducing imported and local high yielding and
pest-resistant varieties as well as introducing good agricultural practices.
Convert 30% of coriander on mechanical cleaning and 20% of turmeric on value addition
through pack houses.
To develop and promote proper post-harvest and storage technologies and facilities to
reduce post-harvest losses from 20% to 10%.

ii.
iii.

8.2.
1.
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Policy Reforms

To meet the overall objectives of the sector and specifically the needs of the clusters, it
is suggested to establish Pakistan Spices and Medicinal Plants Development Board
(PSMPDB) as an autonomous body of Ministry of Food Security and Research or M/o
Commerce and Industry, Government of Pakistan for the development of the sector.
The board will be responsible to execute activities and programs for the development
of the value chain of spices and medicinal plants from production to domestic and
international trade. The major functions of the PSMPDB may be;
a)
Direct, promote, strengthen, and coordinate spices and medicinal plant
related basic and applied research in the country.
b)
Import germplasm of especially coriander from India.
c)
Collect and document the overall spices and medicinal plants data of the
country
d)
Develop and execute and generate funds for promotional
activities/programs for the improvement of spices and medicinal plants
productivity in various segments of value chain i.e. farmers, collectors,
traders, processors, exporters and importers through;
i. Promotion of spices Good Agricultural, Collection and Processing Practices
according to WHO and FAO guidelines
ii. Post-harvest and post-processing management of spices and medicinal
plants to ensure quality and safety for end-users/consumers
iii. Facilitation for certification of the spices and medicinal plants products
iv. Development of testing facilities/laboratories for the stakeholders regarding
quality, pesticide residues and other relevant tests required for exports
v. Spices and medicinal plants export promotion through development of
regular progression in technology, quality, brand and product R&D
promotion and other regulatory framework.
vi. Improve the marketing system of the spices and medicinal plants
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2.

3.

4.
5.
6.

vii. Any other activities deemed appropriate to achieve above objectives
Duty free import of clearly defined post-harvest tools, equipment and processing units
particularly the duties on the state-of-the-art boiling, drying and polishing of turmeric
should be eliminated for certain period.
Establish the Spices Entrepreneur Groups (SEGs) at union council level in each
cluster. The government will guide and support the SEGs in establishing spices related
infrastructure in rural areas. All capacity building training and incentives will be
provided through SEGs.
Encourage the Coriander and Turmeric Traders and Processors Association in each
cluster.
Import of appropriate germplasm, hybrids and varieties should be regulated through
FSC&RD in collaboration with the National Agricultural Research System (NARS).
Link the permit of imports of minor spices especially coriander with the development
work conducted by the importers to enhance productivity and quality of minor spices in
the country.

8.3.

Production Level Strategies
8.3.1.

Capacity building of Stakeholders

The major drivers of success or failure of the coriander and turmeric clusters is mainly
dependent on the strengthening of the capacity of the overall producers/growers and
specifically the smallholders involved in the production. There is immense need that first of
all comprehensive training program on Good Agricultural Practices may be executed for the
farmers in the cluster areas. These trainings through research professionals, extension
service providers, farmer organizations and NGOs, should establish in all cluster areas,
demonstration fields for introduction and implementation of innovative technologies and
increase farmers’ knowledge and services for the implementation of the good agricultural
practices.

8.3.2.

Strengthening of Research

Strengthen of research is needed to increase yield on sustainable basis. Following measures
are suggested for this purpose:
a) Strengthen National Research System (NARS) to enhance its research and
development activities on minor spices under the National Horticulture Research
Institute.
b) Imports and adapt germplasm and varieties from friendly countries suitable for each
cluster.
c) Establish special division on minor species under the provincial Horticulture Research
Institutes in Punjab, Sindh and Balochistan.
d) Provide backstopping on issues of coriander and turmeric value chain in respective
clusters.
e) The respective provincial Horticulture Research Institutes will be entrusted to
establish an adaptive research station in each cluster to evaluate and introduce new
hybrids, varieties, machines, management models, etc.
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f) The NARS and provincial research and extension departments will identify and
prioritize the coriander and turmeric R&D issues along the value chain and seek
grants from government or fund research from its own resources.
g) Promote certified and registered seeds through the involvement of the Spices
Entrepreneur Groups (SEGs) in each cluster.

The research will particularly focus on the following issues:
i.

ii.

iii.
iv.

Transfer the bold seed size with fragrance character into high yielding varieties. For
this purpose, evaluate the germplasm in preliminary trials in the cluster areas and
develop suitable coriander variety within 2-3 years.
To find out the suitable methods for boiling and drying of the turmeric. Fabricate
suitable machinery for this purpose locally or import suitable machinery from the
abroad and validate it under local condition and possibilities to re-fabricate it in local
system.
Develop and promote marketing information and guiding system for farmers and
traders in each cluster;
Find out ways and means to promote contract growing culture between farmers and
processors of the cluster products.

8.4.

Harvest and Post-harvest level
strategies

To reduce post-harvest losses by one half (from 20 % to 10% in each clusters), following
strategies are suggested at the farm-level:
a) Introduce and promote mechanical harvesting of coriander and turmeric and train the
farmers to harvest respective crop at appropriate maturity stage.
b) Incentivize the mechanical cleaning of coriander and washing/cleaning of turmeric
using modern machinery.
c) Introduce proper methods and technology for the storage of the respective produce.

8.5.

Processing and Value Addition

To promote turmeric processing (boiling, drying and polishing in the cluster following strategy
is suggested.
a) Promote state-of-the-art and efficient technology of boiling the turmeric such as
stream boiling instead of open pan boiling. For this purpose, machines/equipment
and technology could be imported from China and later could be fabricated locally.
b) Promote use of solar-tunnel dryers for the drying of turmeric which are time as well as
quality characteristic efficient.
c) Promote cleaning of the coriander using mechanical cleaners at farm level to
enhance quality and price of the produce.
d) There is need to enhance the productivity of both coriander and turmeric clusters as it
will help to save significant foreign exchange in the form of import substitute.
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8.6.

Marketing and Trading Level Strategies

Following strategies are suggested at the marketing and trading level to minimize marketing
costs, increase producer profit, and enhance efficiency in the distribution and delivery of the
produce.
i.

Promote contract farming between exporters and farmers with obligations to supply
specific quality and quantity of coriander and turmeric at envisioned period with
agreed price in the contract.

ii.

Provide market information to the cluster area farmers

iii.

Provision of technical advice to the cluster farmers through SEGs for post-harvest
management of the crop – an opportunity for exposure to new technology and best
practices in post-harvest management.

iv.

Establish a website where all the information related to minor spices, like supply and
demand situation, prices, technology used, quality parameters, etc. are available and
disseminated to the cluter farmers.
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9. Clusters Feasibility Analysis
This section describes the costs associated with cluster development strategies presented
above regarding spices clusters of Coriander and Turmeric. It also identifies resources and
requisite inputs for achieving all the targets fixed in chapter 2. Analysis for economic returns,
costs and investments was performed using CABI model. An economic and social impact
analysis has also been conducted that evaluates the benefits of the spices cluster
development interventions on two target commodities; Coriander in Baluchistan and Sindh
whereas Turmeric in Kasur. The details of each cluster’s economic feasibility analysis is
given as follows.

9.1.

Baluchistan Coriander Clusters

Interventions for both the coriander clusters are being proposed to increase Coriander yield,
reduce post-harvest losses, improve value chain, and convert basic crop production into high
value added products; so as to enhance export and increase the overall value of the produce
for the farmers and for other sector stakeholders. Cost and benefit analysis has been done
for Coriander in Baluchistan and Sindh clusters. The economic and financial analysis of
Coriander clusters has been carried out by identifying the benefits of the proposed
interventions and their associated costs. Cost and benefit analysis has been done in a fiveyear timeframe for the cluster. Discounted cash flow analysis has been carried out to work
out the economic viability of the proposed interventions in terms of NPV and IRR. The whole
analysis has been based on incremental costs and benefits of the proposed interventions.

9.1.1.

Key Interventions and Benefits and Costs

Following five key interventions have been proposed for transformation of coriander clusters
of Baluchistan and Sindh.
 Introducing new varieties and Good Agricultural Practices (GAP) to increase yield by
30% over 5 years through
 Introduce proper harvesting and post-harvesting techniques to reduce post-harvest
losses from 20% to 10%
 Introduce mechanical coriander cleaner to convert 50% of total the produce into
clean quality coriander
The expected benefits by implementing the proposed interventions have been based on
certain assumptions which have been decided in discussion with Coriander sector
stakeholders in the value chain from production to markets and exports. These will help to
improve value chain to minimize imports on one hand and also will enhance exports as well
as stabilize the price of Coriander in the domestic market. Expected benefits have been
calculated with reference to the baseline situation of the 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;
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i)

Additional operational costs of improved Coriander production, value chain
development, and processing
ii) Sector development investments like R&D by government
iii) Fixed capitals, machinery, etc. that by government and private sector

9.1.2.

Current Cluster Situation

The study has considered an average area over time remained under cultivation of coriander
in Baluchistan cluster districts. From an area of 1986 ha, coriander grain production of 1089
tonnes is obtained. The coriander productivity of the cluster is 0.55 tonnes/ha. The low yields
are because of the shortage of water (drought) and lack of improved varieties and
technology packages. Coriander production and its value at the current wholesale price in
the next five years in a no-intervention scenario depicted almost stagnation situation in
productivity and prices details are shown in Table 22.
Table 22: Balochistan Coriander Cluster – Current Situation
Inputs
Area under cultivation in
770
cluster (ha)
426
Total Production (tonne)
Default yield (tonne/ha)
0.55
Annual yield growth without
2.0%
intervention (%)
Annual expected production (tonne) without
intervention
Farm Gate Price April 2019
650
US$/tonne)

9.1.3.

Year 1

Year 2

Year 3

Year 4

Year 5

0.57

0.58

0.59

0.61

443

452

461

470

0.288

0.294

0.300

0.306

Major Interventions and Benefits

Intervention 1 - Increase in Production by 30% over 5 Years
The introduction of new varieties and hybrids of coriander available from federal and
provincial research system in the country or import from other countries and improved
management experience will enhance productivity. These new hybrids and varieties will be
directly tested under farmers’ condition through SEGs starting from the first year and
continue until the fourth year of the project. Farmers will be allowed to select the best
material for cultivation. Large scale field demonstration of improved farm management
practices and new best performing varieties will also be demonstrated by the provincial
extension departments starting from the first year and continue until the fifth year. The
improved management practices demonstrated on farmer’s field will include Good
Agricultural Practices (GAP). It is estimated that these efforts in Baluchistan cluster will
increase the Coriander yield by 20% over a period of five years. However, it is assumed that
farmers will gradually adopt GAP and variety thus yield increase in the cluster will also be
gradual at a rate of 7.5% per year starting from the second year. Based on these
assumptions, the value of increased Coriander production at the existing rate of US$ 650 per
ton is shown in table 23..
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Table 23: Baluchistan Cluster – Benefits of improved management practices
Inputs

Year 1

Yield increased (%)
20%
7.50%
Expected yield improvement (tonne/ha)
Additional production from enhanced yield (tonne)
Expected additional value from increased yield (Mil
US$)

Year 2

Year 3

Year 4

Year 5

7.5%
0.03
22

15.0%
0.06
45

15%
0.09
69

20.0%
0.12
94

14,399

29,374

44,942

61,120

Intervention 2 – Value Addition and Capacity Building to Reduce Post-Harvest
Losses
The coriander crop is harvested and threshed for grains manually in the field. The produce
losses in this process due to grain shattering and over time due to crop/produce remains
lying in the open sky in the field. To reduce these losses, the farmers will be trained on the
aspect of harvesting and threshing and proper storage techniques in the field. It has been
estimated that with these proposed improved farm management and post-harvest practices,
the losses can be reduced from 20% to less than 10%. This will lead to increasing the value
of the Coriander 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 2.5% per year has been assumed. Based on these
assumptions, the value of increased Coriander production in Baluchistan cluster at the
existing rate of US$ 650 per ton, worth of US$ 0.10 million (PKR 14.0 million) will be saved
as additional value from the reduction of post-harvest losses in five years, the details are
shown in table 24..
Table 24: Baluchistan Cluster – Post-Harvest losses to be reduced from 20% to 10%
Inputs
20%
Current post harvest Losses
Post-harvest losses after
10%
intervention
2.50%
Enhanced marketable production due to reduced
PH losses (tonne)
Expected additional value from reduction of losses
(Mil US$) at farm gate price

Year 1

Year 2

Year 3

Year 4

Year 5

2.50%

5.00%

7.50%

10.00%

11.63

24.85

39.76

56.42

7,559

16,155

25,841

36,672

Benefit 3 – Introduction of Cleaned Coriander at Farm Level
During consultation process, farmers complaint that the coriander wholesalers purchase
produce at lower prices whereas wholesalers’ argument that the produce is not cleaned and
is containing a huge quantity of trash. The cleaning of coriander at farm level will be
promoted through providing proper cleaners to add value to the produce for better quality
and price. Based on these assumptions, the value of increased coriander production in
Baluchistan cluster at the existing cleaned coriander rate of US$ 1200 per ton (instead of
US$260/per ton) and it is expected that as a result of clean coriander produce, an additional
value of about 0.09 million US$ (PKR 12.6 million) will be gained from the cluster. The
details of the calculations are given in table 25..
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Table 25: Baluchistan Coriander Cluster – Value Addition
Year
1

Inputs
Current % Cleaning
Additional percentage of
Cleaning to be covered
10%
2.50%
within 5 years = % of
Fresh (tonne)
Total volume of Cleaned Coriander (tonne)
April 2019 Price of
Cleaned Coriander
(US$/tonne)
Expected additional value from cleaned (Mil
US$)

Year 2

Year 3

Year 4

Year 5

1%
7.5%

15.0%

22.5%

30%

36

78

128

186

70,517.16

102,400.32

1,200
19,668.9

43,060.5

Other benefits of the above intervention include reduction in post-harvest losses. As noted
earlier, Pakistan is a net importer of coriander. It is expected that with the execution of the
above mentioned interventions in the cluster will reduce imports gradually and overall in five
years it is expected that an expected import value of US$ 4.73 million can be substituted.
The details of benefits from import substitution in shape of reduction in imports is detailed in
Table 26.
Table 26: Baluchistan Coriander Cluster – Import Substitution
Inputs
Additional production that can substitute import
(tonne)
Current imports (tonne)
Expected growth in import
quantity
Expected imports (tonne)
Percentage of import quantity substituted
Value of imports
Value of the production which can substitute
import value (Mil US$)
Current value of imports (Mil US$)

Year 2
33.8

Year 3

70.0
14,458

Year 4
108.9

Year 5
150.5

3%
15325.5

15785

16259

16747

0%

0%

1%

1%

21,958.2

45,529.
0

70,782.
9

97,792.
8

3.0
10%

Expected in import value
Expected import value (Mil US$)
Percentage of import value substituted

9.1.4.

Year
1

3.55
2%

3.91
4%

4.30
6%

4.73
7%

Investments, Costs and Economic Returns

The proposed intervention given in the beginning section will add cost of producing,
processing, and value addition of Coriander. The proposed transformation plan includes
interventions both for on-farm and off-farm activities. Improvement entails spending more
money for carrying out those activities by adopting new varieties, GAPs and mechanization
practices for enhancing production and quality of the coriander in the cluster. Overall total
investments of US$ 0.05 million (about PKR 7.0 million) spread over first four years will be
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invested. Whereas the net economic benefits after offsetting the direct value chain costs
were calculated worth of US$ 0.109 million (about PKR 15.26 million) up to fifth year. The
existing costs and investments made with the proposed incremental increases for different
cost heads are detailed in table 27.
Table 27: Baluchistan Cluster – Analysis for, Costs, Investments and Economic
Returns
Inputs

Year 1

Economic Returns after Interventions
Expected Gross Returns from Cluster
Development Interventions
Cost Heads Different Cost Heads
Total Costs/ha for
450
0%
22%
in (US$)
Cost of Production
Inputs and Harvest:
370
Total Cost (Mil
US$)
5%
Cost of processing
including raw
937.9
material
(US$/tonne)
Total value chain costs/ha/year (Mil
US$)
Net Economic Returns when Costs are Offset
Net economic benefits after offsetting
the direct value chain costs (Mil US$)
Investment on R&D
establishment (Mil
0.07
26667
US$)
Investments
required on
0.04
17,778
training, extension,
etc. (Mil US$)
Investments
required on
processing level
0.01
7,000
interventions (Mil
US$)
Total investments
0.05
52,214
(Mil US$)

9.1.5.

Year 2

Year 3

Year 4

Year 5

41,627

88,590

141,300

200,193

5%

11%

16%

22%

15,534

31,069

46,603

62,138

7,822

17,125

28,044

40,723

23,357

48,194

74,647

102,861

18,270.542

40,395.977

66,652.923

97,331.961

20000

10000

10000

13,333

6,667

6,667

-

10,500

10,500

14,000

-

44,988

28,322

32,207

-

Economic Viability Cluster

Based on the benefits and the costs of the proposed interventions, the economic viability of
the proposition has been calculated in terms of project’s Net Present Value (NPV) of
economic benefits and Internal Rate of Return. Discounted cash flow analysis has been
carried out using an annual discount rate of 8.5%. Details of calculations and results are
shown in Error! Reference source not found. A positive PV of 0.079 having IRR of 35% i
ndicates that the interventions package proposed for uplift and transformation of Baluchistan
Coriander cluster is an economically viable proposition.
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Table 28: Baluchistan Cluster: Economic viability of all interventions
Inputs

Year 1

Year 2

Year 3

Year 4

Year 5

26,717
12,074
28,219.302

34,446

97,331

PV of Economic Returns PV of Economic Returns and IRR
Discount Rate

8.5%

Net Cash Flow
NPV

0.138

52,214

20%

Internal Rate of Return

Sindh Coriander Cluster

9.2.

9.2.1.

Current Situation

The study has considered an average area over time remained under cultivation of coriander
in Sindh cluster districts. From an area of 693 ha, coriander grain production of 325 tonnes is
achieved. The coriander productivity of the cluster is 0.51 tonnes/ha. The yield increase over
time at CAGR is 2%. Coriander production and its value at the current wholesale price in the
next five years in a no-intervention scenario depicted almost stagnation situation in
productivity and prices because of the deficit in canal and tube well water availability, details
are shown in Table 29.
Table 29: Sindh Coriander Cluster – Current Situation
Inputs
Area under cultivation in
focal point (ha)
Total Production (tonne)
Default yield (tonne/ha)

9.2.2.

Year 2

Year 3

Year 4

Year 5

275
136
0.49

Annual yield growth without
2%
intervention (%)
Annual expected production (tonne) without
intervention at wholesale level
Farm Gate Price April 2019
650
(US$/tonne)
Value of coriander produced
(US$)

Year 1

0.51

0.52

0.54

0.55

141

144

147

150

0.198

91,936

0.202

0.206

0.210

93,775

95,650

97,56
3

Interventions and Benefits

Intervention 1 – Improved variety and management practices
The introduction of improved crop management technologies and R&D backstopping in
coriander cultivation adopting Good Agricultural Practices will provide incentives to the
growers to increase the Coriander yield both vertically and horizontally. The efforts will be
made to introduce new varieties and hybrids of coriander available from federal and
provincial research system in the country or import from other countries. These new hybrids
and varieties will be directly tested under farmers’ condition starting from the first year and
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continue until the fourth year of the project. Large scale field demonstration of improved farm
management practices and new best performing varieties will also be demonstrated by the
provincial extension departments starting from the first year and continue until the fifth year.
The improved management practices demonstrated on farmer’s field will include Good
Agricultural Practices (GAP). It is estimated that these efforts in Sindh cluster will increase
the Coriander yield by 30% over a period of five years. However, it is assumed that farmers
will gradually adopt GAP and variety thus yield increase in the cluster will also be gradual at
a rate of 7.5% per year starting from the second year. Based on these assumptions, the
value of increased coriander production at the existing rate of US$ 650 per ton is shown in
Table 30.
Table 30: Sindh Coriander Cluster – Benefits of improved management practices
Inputs
Yield increased over (%)

20%

5.00%

Year 2

Year 3

Year 4

Year 5

5.00%

10.00%

15.00%

20.00%

0.03

0.05

0.08

0.11

7

14

22

30

4,597

9,377

14,348

19,513

Increase in yield due to yield improvement
(tonne/ha)
Additional production from enhanced yield (t)
Expected additional value from increased yield (Mil.
US$)

Intervention 2 – Value Addition and Capacity Building to Reduce Post-Harvest
Losses
The coriander crop is harvested and threshed for grains manually in the field. The produce
losses in this process due to grain shattering and over time due to crop/produce remains
lying in the open sky in the field. To reduce these losses, the farmers will be trained on the
aspect of mechanical harvesting and threshing and proper storage techniques in the field. It
has been estimated that with these proposed improved farm management and post-harvest
practices, these losses can be reduced from 20% to less than 10%. This will lead to
increasing the value of the Coriander 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 2.5% per year has been
assumed. Based on these assumptions, the value of increased coriander production in Sindh
cluster at the existing rate of US$ 650 per ton, worth of US$ 0.03 million (PKR 4.2 million)
will be saved as additional value from the reduction of post-harvest losses in five years, the
details are shown in table 31.
Table 31: Sindh Coriander Cluster: Benefits of reducing post-harvest losses
Inputs
Current post harvest Losses

Year 3

Year 4

Year 5

2.50%

5.00%

7.50%

10.00%

3.71

7.93

12.69

18.01

2,413

5,158

8,250

11,708

20%

10%
Post-harvest losses after intervention
2.5%
Enhanced marketable production due to reduced PH losses
(tonne)
Expected additional value from reduction of losses (Mil.
US$) at farm gate price
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Intervention3 – Introduction of Coriander Cleaner at Farm Level
During consultation process farmers’ complaint that the coriander wholesalers purchase
produce at lower prices whereas wholesalers’ argument that the produce is not cleaned and
is containing a huge quantity of trash. The cleaning of coriander at farm level will be
promoted through providing proper cleaners to add value to the produce for better quality
and price. Based on these assumptions, the value of increased coriander production in
Sindh cluster at the existing cleaned coriander rate of US$ 1200 per ton (as against US$260
per ton) and it is expected that as a result of clean coriander produce, about US$0.03 million
will be gained as an additional value from the cluster. The details of the calculations are
given in Table 32.
Table 32: Sindh Coriander Cluster: Benefits of clean coriander
Inputs

Year 1

Current % Cleaning
1%
Additional percentage of
Cleaning to be covered
30%
7.50%
within 5 years = % of Fresh
(tonne)
Total volume of Cleaned Coriander (tonne)
Price of Cleaned Coriander
1,200
(US$/tonne)
Expected additional value from cleaned (Mil. US$)

Year 2

Year 3

Year 4

Year 5

7.5%

15.0%

22.5%

30.0%

8

19

31

46

6,279

13,747

22,513

32,691

Other benefits of the above intervention include reduction in post-harvest losses. As noted
earlier, Pakistan is a net importer of coriander. It is expected that with the execution of the
above mentioned interventions in the cluster will reduce imports gradually and overall in five
years it is expected that an expected import value of US$ 4.73 million can be substituted.
The details of benefits from import substitution in shape of reduction in imports is detailed in
Table 33.
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Table 33: Sindh Coriander Cluster: Benefits of import substitution
Inputs
Additional production that can substitute import
(tonne)
Current imports (tonne)

Year 1

Year 3

Year 4

Year 5

10.8

22.4

34.8

48.0

14,458
3%

Expected growth in import quantity
Expected imports (tonne)
Percentage of import quantity substituted
Value of imports
Value of the production which can substitute
import value (Mil. US$)
Current value of imports (Mil. US$)

15325.5

15785

16259

16747

0%

0%

0%

0%

14,535.
1
3.2

22,597.
4

31,220.
2

4.63
1%

5.09
2%

7,010.1

10%

Expected in import value
Expected import value (Mil. US$)

3.83
1%

Percentage of import value substituted

9.2.3.

Year 2

4.21
1%

Investments, Costs and Economic Returns

The proposed intervention given in the beginning section will add cost of producing,
processing, and value addition of coriander. The proposed transformation plan includes
interventions both for on-farm and off-farm activities. Improvement entails spending more
money for carrying out those activities by adopting new varieties, GAPs and mechanization
practices for enhancing production and quality of the coriander in the cluster. Overall a total
investments of 0.04 Mil US$ (about PKR 5.6 million) spread over four years. Whereas the
net economic benefits after offsetting the direct value chain costs were calculated up to
worth of US$ 0.026 million (about PKR 3.64 million). The existing costs and investments
made with the proposed incremental increases for different cost heads are detailed in table
34.
Table 34: Sindh Cluster – Costs, Investments and Economic Returns of all
interventions
Inputs

Year 1

Year 2

Year 3

Economic Returns Economic Returns After Interventions
Expected Gross Returns from
13,289.39 28,282.09
Cluster Development Interventions
Cost Heads Different Cost Heads
Total Costs/ha for
450
22%
0%
5%
11%
in (US$)
Cost of Production
Inputs and
370
5%
5,548
11,096
Harvest: Total
Cost (Mil. US$)
Cost of processing
218.7
2,497
5,467
(US$/tonne)
Total value chain costs/ha/year (Mil.
8,045
16,563
US$)
Net Economic Returns Economic Returns When Costs are Offset
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Year 4

Year 5

45,109.88

63,911.41

16%

22%

16,644

22,192

8,953

13,001

25,597

35,193
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Net economic benefits after
11,719.04
19,512.87
28,718.46
offsetting the direct value chain
5,244.186
2
9
3
costs (Mil. US$)
Cluster Investments Total Investments Made (The investments spread over first four years)
Investment on
R&D
22222
8889
6667
3333
3333
establishment (Mil.
US$)
Investments
required on
14815
5926
4444
2222
2222
training, extension,
etc. (Mil. US$)
Investments
required on
processing level
14000
3500
3500
3500
3500
interventions (Mil.
US$)
Total investments
52577
18700
14996
9441
9441
(Mil. US$)

9.2.4.

Economic Viability

Based on the benefits and the costs of the proposed interventions, the economic viability of
the proposition has been calculated in terms of project’s PV and IRR. Discounted cash flow
analysis has been carried out using an annual discount rate of 8.5%. Calculations and
results have shown a negative net benefit (-0.078) and NPV of -0.057 million (PKR 116.3
million) and having IRR of -15% indicates that the interventions package proposed for uplift
and transformation of Sindh coriander cluster is not an economically viable proposition,
details are in table 35.
Table 35: Sindh Cluster – Economic Viability of Cluster Development Plan (PV of
Economic Returns and IRR)
Inputs
Discount Rate

8.5%

Net benefit
NPV
Internal Rate of
Return

16,100.929
2,632.181

9.3.

Year 1
18,699.81

Year 2
9,751.92

Year 3

Year 4

Year 5

2,278.49

10,072.32

28,718.46

12%

Punjab Turmeric Cluster

Interventions are being proposed here to increase turmeric yield, reduce post-harvest losses,
improve value chain, and convert basic crop production into high value added products; so
as to enhance export and increase the overall value of the produce for the farmers and for
other sector stakeholders. Cost and benefit analysis has been done for turmeric in Kasur
cluster.
The economic and financial analysis of turmeric cluster has been carried out by identifying
the benefits of the proposed interventions and their associated costs. Cost and benefit
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analysis has been done in a five-year timeframe for the cluster. Discounted cash flow
analysis has been carried out to work out the economic viability of the proposed
interventions in terms of PV and IRR. The whole analysis has been based on incremental
costs and benefits of the proposed interventions.

9.3.1.

Key Intervention, Benefits, and Resources
Required

Following key interventions have been proposed for transformation of turmeric sector of
Pakistan.
 To increase production by 25% over 5 years through improvement in turmeric yield
by introducing new varieties and Good Agricultural Practices (GAP)
 Reduction in turmeric post-harvest losses from current 20% to 10% through
mechanical harvest and proper storage
 Convert 50% of the turmeric produce (Rhizomes) to clean rhizomes by
cleaning/washing
The expected benefits by implementing the proposed interventions have been based on
certain assumptions which have been decided in discussion with turmeric sector
stakeholders in the value chain from production to markets and exports. It will help to
improve turmeric quality, improve its value chain to reduce imports and enhance exports as
well as stabilize the price of turmeric in the domestic market. Expected benefits have been
calculated with reference to the baseline situation of the cluster. 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 turmeric production, value chain
development, and processing;
ii) Sector development investments like R&D and capacity building;
iii) Fixed capitals, machinery, etc for value addition.

9.3.2.

Current Situation

The study has considered current (2016-17) area of 4,427 ha under turmeric production in
the focal point of Kasur turmeric cluster which is currently producing 59,208 tonnes of
turmeric. Current yield in the cluster is 13.4 tonnes/ha. The cluster’s current production
performance is 59208 tonnes. The yield increase over time at CAGR is 3% is of turmeric in
the cluster may be attributed to the more rains and availability of inputs. Turmeric production
and its value at the current farm gate price in the next five years in a no-intervention scenario
is shown in Table 36.
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Table 36: Turmeric Cluster in Kasur – Current Situation
Inputs

Year
1

Year 2

Current Area under cultivation in
focal point (ha)
Total Production (tonne)

Year 4

Year 5

14.99

15.44

4,102
54,673

Default yield (tonne/ha)
13.33
Annual yield growth without
3%
intervention (%)
Annual expected production (tonne)
without intervention at wholesale level
Farm Gate price (April 2019) of
120
fresh turmeric rhizomes
(US$/tonne)

9.3.3.

Year 3

14.13

14.55

57,953

59,692

61,483

63,327

6,954,40
6

7,163,03
8

7,377,92
9

7,599,26
7

Benefits of the Proposed Interventions

Intervention 1 - Increase in Production by 20% over 5 years
The research will introduce new varieties and hybrids available from other provincial
research system in the country or import from other countries. These new hybrids and
varieties (already released in other provinces of Pakistan or in other countries having similar
situation) will be directly tested under farmers’ condition starting from the first year and
continue until the fourth year of the project. Farmers will be allowed to select the best
material for cultivation. Large scale field demonstration of improved farm management
practices and new best performing varieties will also be demonstrated by the provincial
extension department in collaboration with NGOs and development partners starting from
the first year and continue until the fourth year. The improved management practices
demonstrated on farmer’s field will include Good Agricultural Practices (GAP). It is estimated
that these efforts in Kasur cluster will increase the turmeric yield by 25% over a period of five
years. However, it is assumed that farmers will gradually adopt GAP and variety thus yield
increase in the cluster will also be gradual at a rate of 5.0% per year starting from the second
year. Based on these assumptions, the value of increased turmeric production at the existing
rate of US$ 120 per ton is shown in table 37. Expected additional value from 20% increased
yield at farm gate price will be US$ 1.65 million (PKR 231.0 million) in fifth year.
Table 37: Kasur Turmeric Cluster – Benefits of improved management practices
Inputs

Year 2

Year 3

Year 4

Year 5

5.00%

10.00%

15.00%

20.00%

Increase in yield due to yield improvement (tonne/ha)

0.71

1.46

2.25

3.09

Additional production from enhanced yield (tonne)

2898

5969

9222

12665

347,720

716,304

1,106,689

1,519,853

Yield increased over five years

20%

5.0%

Additional value from increased yield (Mil. US$)
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Intervention 2 – Capacity Building to Reduce Post-Harvest Losses
The crop loss occurs in the field due to improper excavating of turmeric rhizomes from soil,
improper storage and produce remains lying in open sky for a significant time. To reduce
these losses, the farmers will be trained on the aspect of mechanical digging (turmeric
harvesters) of rhizomes, proper grading and storage techniques in the field. It has been
estimated that with these proposed improved farm management and post-harvest practices,
these losses can be reduced to 10%. This will lead to increasing the value of the turmeric
crop for the farmer and the downstream players in the value chain. It has been assumed that
reduction in post-harvest losses will occur from the second year of interventions when the
results of improved value chain management practices will be realized. Again the adoption of
these practices will be gradual by the farmers, thus a linear gradual reduction in losses at a
rate of 2.5% per year has been assumed. Based on these assumptions, the value of
increased turmeric production in Kasur cluster at the existing rate of US$ 120 per ton is
detailed in table 38. It is expected that additional value from 10% reduction of in post-harvest
losses will increased yield at farm gate price to be US$ 0.99 million (PKR 138.6 million) in
five years.
Table 38: Kasur Turmeric Cluster – Benefits of reduced post-Harvest losses
Inputs
20%
Current post harvest Losses
Post-harvest losses after
10%
2.5%
intervention
Enhanced marketable production due to reduced PH
losses (tonne)
Expected additional value from reduction of losses (Mil.
US$) at farm gate price

Year 2

Year 3

Year 4

Year 5

2.50%

5.00%

7.50%

10.00%

1521

3283

5303

7599

182,553

393,967

636,346

911,912

Intervention 3– Value Addition in Turmeric
During consultation process farmers told that the turmeric processors purchase crop by
weight 48kgs and pay worth 40kg because of the wet soil/clay attached with turmeric
rhizomes. The cleaning/washing of turmeric at farm level, like is being done by carrot, turnip
and potato etc. farmers, will add value to the turmeric crop for better price and also will help
to eliminate weight deductions by the processors. Based on these assumptions, the value of
increased turmeric production, washing, cleaning, processing and drying in Kasur cluster at
the existing rate of US$ 1120 per ton is elaborated in table 39. It is projected that from 50%
cleaned /washed, processed and dry turmeric an additional value at current market price
level will be US$ 45.26 million (PKR 6336.4 million) on fifth year of the project.
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Table 39: Kasur Turmeric Cluster – Benefits of value addition
Inputs

Year 1

Current % Cleaning
Additional percentage of
Cleaning to be covered
20%
5.00%
within 5 years = % of Fresh
(tonne)
Total volume of Cleaned Turmeric (tonne)
Conversion factor

3 to 1%

Year 2

Year 3

Year 4

Year 5

5.0%

10.0%

15.0%

20.0%

3,119

6,894

11,401

16,718

1,040

2,298

3,800

5,573

1,122,7
02

2,481,9
93

4,104,43
4

6,018,61
9

1%

33%

Processed Product
Price (April 2019) of Clean/
Washed and Processed
1,200
Dry Turmeric (US$/tonne)
Expected additional value from cleaned (Mil
US$)

Currently, the Pakistan is importing varying quantities of turmeric each year. It is expected
that with the execution of the above mentioned interventions in the cluster will reduce
imports. As increased production due to all interventions is higher than the expected imports
in coming five years, all of the imports can be substituted if proper quality of additional supply
is maintained. The total value of the imports substitution will be equal to value of actual
import in a particular year.

9.3.4.

Investments, Costs and Economic Returns

The proposed intervention given in the opening section, will add cost of producing, postharvest management and value addition at farm level to enhance turmeric productivity and
quality of the cluster. The proposed transformation plan includes interventions both for onfarm and off-farm activities. Improvement entails spending more money for carrying out
those activities by adopting new varieties, GAPs and mechanization practices. On the other
hand the cleaning, washing and processing (boiling and drying of turmeric add to the overall
costs. The details of such cost spread over five years are given in Table – 9.20. Overall a
total investments of 7.33 Mil. US$ (about PKR 1026.2 million) is worked out that is spread
over four years. Whereas the net economic benefits after offsetting the direct value chain
costs were calculated worth of US$ 34.841 million (about PKR 4877.74 million). The existing
costs and investments made with the proposed incremental increases for different cost
heads are also detailed in table 40.
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Table 40: Turmeric Cluster – Costs, Investments and Economic Returns of
interventions
Inputs

Year 2

Year 3

Year 4

Year 5

1,652,975

3,592,263

5,847,470

8,450,385

99%

25%

50%

74%

99%

25%

257,051

514,102

771,153

1,028,204

Economic Returns after Interventions
Expected Gross Returns from Cluster
Development Interventions
Cost Heads Different Cost Heads
Cost of Production Inputs
and Harvest: Total Cost
(Mil. US$)
Operational cot of
traditional processing
Operational cost of modern
turmeric processing plant
US$/tonne
Total processing cost (US$)

252.736

26.240
233.9

Total value chain costs/ha/year (Mil. US$)

647,667

1,612,727

2,666,942

3,910,724

904,718

2,126,829

3,438,095

4,938,928

Net Economic Returns (Economic returns when costs are offset)
Net economic benefits after offsetting the direct
1,005,308 1,979,537 3,180,528 4,539,661
value chain costs (US$)
Cluster Investments Total investments made The investments spread over first four years
Investment on R&D
555556
222222
166667
55556
55556
55556
establishment (Mil. US$)
Investments required on
capacity building of
222222
88889
66667
33333
33333
stakeholders (Mil. US$)
Investments required on
651974
121598
processing level
1474704
1759296
2069760
4
4
interventions (Mil. US$)
Loan
717172
133758
162217
193523
227674
Total investments (Mil
801469
166085
1870255
2041707
2386322
55,556
US$)
4
3

9.3.5.

Economic Viability

Based on the benefits and the costs of the proposed interventions, the economic viability of
the proposition has been calculated in terms of project’s PV and IRR. Discounted cash flow
analysis has been carried out using an annual discount rate of 8.5. The Present Value of
Economic Benefits are calculations and results are shown in table 41. The Internal Rate of
Return are having a value of 85%. The analysis of economic viability clearly describes that
the interventions package proposed for upraise and transformation of Kasur turmeric cluster
is an economically feasible proposition.

78

KNOWLEDGE FOR LIFE

Table 41: Kasur Turmeric Cluster – Economic Viability of Cluster Development Plan
Inputs
Net Cash Flow
Discount Rate
Discounted value of
Investments
Present Value of Economic
Benefits
Internal Rate of Return

9.4.

Year 1

Year 2

Year 3

Year 4

Year 5

1,660,853

864,947

62,171

794,205

4,484,105

1.82

1.46

1.47

1.58

-

8.5%
6.336
1,241,064
23%

Turmeric Modern Processing Plant

In the previous section, the feasibility has explained the turmeric production enhancement in
the segment of the value chain at farm level interventions. The other important segment of
the value chain is the processing of the turmeric. The processing aspect includes, the
boiling, drying and polishing the turmeric. Currently this process is being carried out using
indigenous non-scientific procedures and methods. This aspect needs to carry out the
extensive research work on the all the processes as no research on these issues has been
reported by any institution in the country. The research needs to design and develop new
and advanced equipment for boiling, drying and polishing the turmeric. One of the examples
of new boiling method is using steam boiling process and for drying purpose, new equipment
can dry the product within days instead of 3-4 weeks required in sun drying (currently
practiced). Some research based interventions are also required to make the polishing
systems efficient. In the current system of turmeric boiling and drying, steps are laborious
and costs involved are almost US$ 25.3/ton, the details in this regard are given in Annexure
6 Tables 1 to 11.
In light of the consultations with stakeholders of this segment of the value chain, the current
costs of doing business is highly laborious and inefficient. The stakeholders have requested
that new and improved methods and machines are required to be designed and developed,
or could be imported from the abroad and made available by the government. It will
substantially reduce the current costs (about PKR 3542 per ton), as well as will increase their
output capacity and efficiency. Such machines should be designed or imported of different
sizes which may range in the categories of small medium or large sizes. The new modern
plant could provide complete solutions (i.e. boiling, drying, polishing and grading) or it can
offer all the machines separately (i.e. boiling, drying, polishing and grading machines).
Provision of regular education and training by the government to the stakeholders about new
technologies will improve their understating in the field of relevant technology. The
stakeholders expressed that they are ready to cooperate with Government on any of the
following systems:
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By offering the product at full/subsidized prices
By offering the product through financing from any banks/financial institution
By offering the product by public private partnership program.
By offering the product on rental basis
Any other method suitable for both the parties
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To cater the needs of the new technology for processing of the turmeric a state-of-the-art
processing plant have been included in the feasibility study and its economic analysis. The
modern turmeric processing plant is viable as it has Net Present Value (NPV) of Economic
Benefits as 21332 at discount rate of 8.5%. The Internal Rate of Return (IRR) is having a
value of 45%. The details of the turmeric processing plant feature, specification are given on
table 11 of the Annexure 6.
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10. Programs and Plans
10.1.Establishment of Pakistan Spices and Medicinal

Plants Development Board (PSMPDB)
All the long-term and short-term research and development programs and activities chalked
out for all the spices and medicinal plants in the country be executed and conducted under
the umbrella of Pakistan Spices and Medicinal Plants Development Board (PSMPDB).
Similarly, all the plans and programs suggested in the current cluster development feasibility
studies on coriander and turmeric may be conducted through the PSMPDB. The onetime
cost and establishing the board is given in Table 42.
Table 42: Establishment of Pakistan Spices and Medicinal Plants Development Board
(PSMPDB)
Suggested
Actions/Activities

Responsible
Organization

Establishment of Pakistan
Spices
and
medicinal
plants Development Board
(PSMPDB)

Ministry
of
Commerce
OR
M/o National Food
Security
and
Research

Funds
Allocation
PKR million

250.0

Funds Source

Time Frame

One
Time
Prime Minister
Grant
OR
PSDP
Allocation
OR
Donors

1-5 years

Once the PSMPDB is established with the permission of competent authority, it may
generate its funds from the following sources;
1.
2.
3.
4.
5.

PSDP as one-time grant
Export Development Fund
Donor agencies such as USAID, AUSAID, IUCN, etc.
CPEC for joint venture
Private sector for specific output oriented projects

The other possible source for generating funds to execute the cluster activities may be the
Prime Minster Youth Programmed (PMYP) in a joint venture for youth in the cluster to start
some business in the clusters. The provision of coriander and cumin cleaning machines,
dryers, turmeric boilers & dryers, Ispaghol de-husking machine may be funded from this
source to encourage the young members of the farmer’s families in the cluster areas to start
business on these aspects. After sorting and finalizing the mechanics of the PSMPDB and its
establishment is in order, the following strategies and activities/plans will be initiated to
strengthen the current clusters of spices i.e. coriander and turmeric.
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10.2.Research and Development
In the current feasibility study on cluster development of coriander and turmeric, the low
yields and quality aspects will be addressed by the prevailing National Agricultural Research
System of the country through developing improved cultivars and package of technologies.
The main tasks/activities suggested for both commodity clusters (Coriander and turmeric)
along with budget are given in Table 42.
Activity – 1
Import germplasm and development of improved varieties of coriander and turmeric and their
multiplication
Activity – 2
Develop and promote of Good Agricultural and Processing Practices technologies based on
research endeavors. (Adopting Farmers Field School (FFS) methodology)
Activity – 3
Demonstration, training and dissemination of technologies to the farmers. (Adopting Farmers
Field School (FFS) methodology)
Activity – 4
Harvest and post-harvest management and product storage training to the farmers.
(Adopting Farmers Field School (FFS) methodology)
Activity – 5
Provision of cleaning and drying machines/equipment to the cluster farmers on cost sharing
basis.
Activity – 6
Provision of mechanized turmeric boilers to cluster farmers on cost sharing basis.
Table 43: Research and Development
Suggested Actions/Activities

Responsible
Organization

Development
of
improved
varieties of
coriander
and
turmeric and their multiplication

PARC and NARC
Coordinated programs
in
Provinces
and
FSC&RD

Develop and promote of Good
Agricultural
and
Processing
Practices technologies based on
research endeavors.
(Adopting Farmers Field School
(FFS) methodology)
Demonstration,
training
and
dissemination of technologies to
the farmers
(Adopting Farmers Field School
(FFS) methodology)
Harvest
and
post-harvest
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Funds Source

Provincial Governments
Research Departments

Provincial
Extension
Departments
Provincial

Extension

Project,
or
ALP,
PARC, HEC, R&D,
PSF, ALP, PSDP,
PARB,
Sindh
Research
Project,
or
ALP,
PARC, HEC, R&D,
PSF, ALP, PSDP,
PARB,
Sindh
Research
Project,
or
ALP,
PARC, HEC, R&D,
PSF, ALP, PSDP,
PARB
Sindh Research
Project,
or
ALP,

Time
Frame

1-5 years

1-5 years

1-5 years

1-5 years
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management
and
product
storage training to the farmers.
(Adopting Farmers Field School
(FFS) methodology)

Departments

Provision of cleaning and drying
machines/equipment
to
the
cluster farmers on cost sharing
basis.

Provincial
Extension
Departments
or
Collaborating agencies

Provision of mechanized turmeric
boilers to cluster farmers on cost
sharing basis.

Provincial
Extension
Departments
or
Collaborating agencies

PARC, HEC, R&D,
PSF, ALP, PSDP,
PARB
Sindh Research
Project,
or
ALP,
PARC, HEC, R&D,
PSF, ALP, PSDP,
PARB
Sindh Research
Project,
or
ALP,
PARC, HEC, R&D,
PSF, ALP, PSDP,
PARB
Sindh Research

1-5 years

1-5 years

10.3.Improvements in Marketing System
The cluster growers of the coriander and turmeric were stringent towards the existing market
system for their produce. The low and erratic prices was the major concerns. To change the
indigenous and orthodox marketing is an uphill task, however based on review of literature
and discussion with allied stakeholders following interventions and activities may be
suggested as follows in Table 43.
Activity – 1
Contract Growing
Contract growing of coriander and turmeric under a “buy-back” agreement between cluster
farmers and an entrepreneur, trader, processor and manufacturer. The option was also
discussed with stakeholders and they were reluctant to go for such an agreement for
contract growing. The only encouraging response was from Hamdard Laboratories Pakistan
(HLP). The representatives of HLP extended their full cooperation to provide their services
for training programs for farmers to implement WHO guidelines for good cultivation practices.
HLP were also keen to develop marketing plan where the growers and other stakeholder
could create demand based marketing. The matter was also consulted with some other
agencies that are involved in agribusiness aspects with the farmers. The ENGRO fertilizer’s
agribusiness project captioned as “Rahbar” is executing contract growing mechanism with
rice and wheat farming system in Sindh and Punjab. The chief of this project agreed to work
with farmers of the cluster in contract growing mode and will also provide technical guidance
and input supply to contracted farmers. The project authorities have to play an efficient and
vibrant role to strengthen the producer and buyer relationship and also motivate other
stakeholders such as National Foods, Shan Foods etc. and exporters to enter in the contract
growing model of marketing in the cluster.
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Activity – 2
Marketing information system
Marketing information system is an effective and efficient tool for the growers to take
decision about the selling of the produce, its price and where to sell. In this regard to provide
market information to the cluster area farmers following activity may be suggested
i.

In collaboration with provincial departments i.e. Agriculture Marketing Information Service
(AMIS), Directorate of Agriculture (Economics & Marketing) Punjab and Agriculture,
Supply & Price Department, the information on cluster crops may up loaded on their web
portal and upgrade it frequently.

ii.

A bulletin on the cluster crops related activities may be published monthly. All the
operational and marketing information may be included in the bulletin.

Table 44: Improvements in Marketing System
Suggested
Actions/Activities

Responsible
Organization
Public/Private
Sector

Contract Growing
Marketing
system

information

10.4.

Provincial Extension
Departments

Funds Source

Time
Frame

Project + Private agency

1-5 years

Project or ALP, PARC, HEC, PSF,
ALP,
PSDP,
PARB,
Sindh
Research

1-5 years

Improve Processing and Enhance
Exports

In the consultative meeting, the processors and exporters raised the issue of lacking
pesticide residue testing facilities. They emphasized that government should establish such
a laboratory for stakeholders on cost basis. Currently private laboratories are operating and
charge a high amount for test report. Secondly if in any case pesticide residues would be
positive in the product from field then procedures need to be developed to improve it at
farmer field level. Thirdly, it was also evident from data and analysis and emphasized by
stakeholders that the export of spices and recipes have shown increasing trend over time.
To address such problems in the cluster the following activities are proposed in Table 44.
Activity – 1. Provide extensive training and awareness to the cluster farmers about use of
pesticides
Activity – 2. Regulate and monitor pesticides available in the markets in the cluster areas
Activity – 3. Research on the recipes brands for export from Pakistan in collaboration of
Spices processors
Activity – 4. Establish pesticide residues testing laboratories
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Table 45: Improve Processing and Enhance Exports
Responsible
Organization

Funds Source

Time
Frame

Provincial
Extension
Departments

Project

1-5 years

Provincial
Extension
Departments

Project

1-5 years

Research on the recipes brands for
export from Pakistan in collaboration
of Spices processors

Provincial
Extension
Departments

ALP, PARC,
R&D,
PSF,
PSDP,
Research

Establish pesticide residues testing
laboratories

Trade
Development
Authority of Pakistan
(TDAP)
and Department of Plant
Protection (DPP)

PSDP
Or
Donors

Suggested Actions/Activities
Provide extensive training and
awareness to the cluster farmers
about use of pesticides
Regulate and monitor pesticides
available in the markets in the cluster
areas

HEC,
ALP,
Sindh

1-5 years

1-5 years

A total of US$8.25 million for a period of 5 years will be required to execute the cluster
development and research activities in minor spices sector of Pakistan. A number of project
of basic and applied research could be submitted to PARC, HEC, PSF, PARB, PSDP etc. for
funding.
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Annexures
Annexure 1: List of Spices Exported and Imported
by Pakistan
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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Mate
Pepper, Black, Crush Not Ground
Pepper, White, Crush Not Ground
Pepper Seeds For Growing
Other Pepper Further Nither-Crushed /Ground
Pepper Crushed Or Ground
Red Chillies (Whole)
Red Chillies Seeds For Growing
Other Fruit Genus Capsicum
Red Chillies (Powder)
Other Pepper Dried Or Crushed
Vanilla Not Crushed Nor Ground
Cinnamon Not Crushed Or Ground
Other Cinnamon
Cinnamon & Tree Flower, Crushed
Cloves Neither Crushed/Ground
Cloves Crushed & Ground
Nutmeg Neither Crushed/Ground
Nutmeg Crushed & Ground
Mace Neither Crushed/Ground
Large Cardamoms Nither-Crushed /Ground
Small Cardamons Nither-Crushed /Ground
Seeds-Coriander Nither-Crushed /Ground
Seeds-Coriander Crushed/Ground
Seeds Cumin.N-Cru/Gro (W.Zeera)
Seeds Cumin.Crush/Gro (W.Zeera)
Caraway,Anise,Fenl,Juni. Nither-Crushed /Ground
Caraway,Anise,Fenel,Juni.Cr/Gr
Ginger Nither-Crushed /Ground
Ginger. Crushed Or Ground
Turmeric (Curcuma)
Mixtu Of Prod H-09.04 To 09.10
Thyme Bay Leaves
Other Spices
Garlic
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Annexure 2: List of Stakeholders’ Consultations in
Spices and Medicinal Plants
1
2
3
4

6
7
8
9
10

Dr.Hk. Abdul Hannan
Muhammad Imtiaz
Saleemuddin Ahmed
Tahir Mustafa
Muhammad
Muslim
(Resource person)
Imtiaz Ahmed
A Sattar Ghanghro
Mohsan Mangi
Dr. M. Umair
Tehmina Asif

11

M. Raffiq

12
13

Mian Nadeem
Malik Yaqoob

14

Aman Ullaha

15

Babu Eshaq

16

M. Nadeem

17

Haji M Younas

18

M. Asghar

Asghar and Company Sukhar

19

Munawar Lal Seith

Shan Traders Sukhar (Group meeting)

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Riaz Kainth
Nazia Ahmad
Fahad Patel
Dr. Shahid Masood
Dr. Tariq Rafiq
M. Hafeez Ullah
M. Naeem Bhatti
Amdad Ali
Mian Anwar
Abdul Razzaq
Sheikh Nasir
Malik Yousaf
Zafar Iqbal
Arshad
Hafiz Mujeeb
M. Javid Targar
M. Bashir (Resource
Person)

AARI, Faisalabad
ZAIQA Food Industries
Shan Foods Private Limited
PARC
IBPGR, NARC
M/o NFS&R Economic Wing
Bhatti Traders Akbari Mandi Lahore
Gharaewala, Kasur
Chanagmanga Kasur
Chack No. 14 F Cholistan
Cholistan
AZRI Bahawalpur
Yazman mandi
Cholistan Bahalpur
Water Management (Resource person)
Haroonabad

Cumin
&
Coriander
Wholesale Dealer
Cumin
&
Coriander
Wholesale Dealer
Coriander Scientist
Manager QA / R&D
Manager Procurement
Ex Member Crops
Senior Scientist
Research Officer
Exporter/Importer
Turmeric Grower
Turmeric dealer
Ispaghol Farmer
Ispaghol Farmer
Director
Ispaghol Farmer
Ispaghol Farmer
Okara, Kasur
Ispaghol Farmer

Director Agriculture Department

Coriander & Cumin

5

36

37

Group Meeting

38

Group Meeting
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Hamdard Laboratories, Karachi
Hamdard Laboratories, Karachi
Hamdard Industrial Complex, Karachi
Hamdard Industrial Complex, Karachi

Director R&D
Director Q.O.D.
Dy. Director Purchase
General Manager

Pakistan Forest Institute, Peshawar

Botanist Incharge

Pakistan Forest Institute, Peshawar
Agriculture Extension Sindh
Division Head, Agribusiness
Agronomy Lead
Manager
Wholesale
Dealer
(0315-3059876)
(Group meeting)
Wholesale Dealer
Turmeric Farmer + Dealer/Boiler
Commission
Agent/Farmer(03337501685)
Jodia Bazar, Karachi
Data Traders Hyderabad (Group
meeting)
Al-Madina Traders Hydderabad (Group
meeting)

Asst. Botanist
Dy. Director
Engro Fertilizer Karachi
Engro Fertilizer Sindh
Insta Foods, Lahore

PARC team, AMD Team, Shan Foods,
Zaiqa Foods, Pakistan Agricultural
Coalition, Pakistan Mercantile
Exchange.
Focal Person Sulman Yasin (03211110104) Changa Manga Mandi

Cumin & Coriander
Chanagamanga Kasur
Mandi Usmanwal, Kasur
Cumin
&
Coriander
Shahdadkot Sindh
Cumin & Coriander Broker
Cumin
&
Coriander
Commission Agent
Commission Agent

Karachi
Attended by 20 Turmeric
concerned stakeholders
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39

88

Group Meeting

Focal Person Malik Sabbir Ahmed
(0321-6590175) Hasilpur Mandi

Attended by 5 Ispaghol
concerned stakeholders

KNOWLEDGE FOR LIFE

Annexure 3: Citation/References
AICRPS, 2018. All India Coordinated Research Project on Spices (AICRPS), a project of Indian
Council of Agricultural Research (ICAR). https://www.aicrps.res.in.
ALBANY. 2014. A new market report by Transparency Market Research, N.Y. Mar 24, 2014.
https://www.naturalproductsinsider.com
Anandaraj et.al. 2007. Research and Development in major seed spices under AICRP Spices.
In Production, Development, Quality and Export of Seed Spices. Ed. S.K. Malhotra and B.B.
Vashishtha. National Research Centre on Seed Spices (ICAR) Ajmer- 305 206, Rajasthan,
India.
ASTA. 2018. The Voice of the U.S. Spice Industry in the Global Market. American Spice Trade
Association. https://www.astaspice.org.
Boyal V.K, and J. Mehra. 2016. Growth rates of major seed spices in Rajasthan and export
performance from India. International J. Seed Spices 6(2), July 2016:92-95.
CBI. 2016. Exporting curcuma longa (turmeric) to Europe. https://www.cbi.eu
CBI. 2017. CBI, Ministry of Foreign Affairs. 2018. (https://www.cbi.eu).
FBR. 2017. Federal Board of Revenue Quarterly Report. Government of Pakistan, Islamabad.
FBS. 2006. Federal Bureau of Statistics Data on Imports and Exports of Pakistan
FDA. 2016. Spices USA Inc. Issues Alert on Elevated Levels of Lead in Ground Turmeric.
https://www.fda.gov/Safety/Recalls/ucm523561.htm
GOP. 2016. Fruits, Vegetables and Condiments Statistics of Pakistan. M/o National Food
Security & Research, Economic Wing, Islamabad.
GOP. 2017. Fruits, Vegetables and Condiments (FV&C) Statistics of Pakistan 2015-16. M/o
National Food Security & Research (NFS&R), Economic Wing, Islamabad.
GOP. 2017. Fruits, Vegetables and Condiments (FV&C) Statistics of Pakistan 2015-16. M/o
National Food Security & Research (NFS&R), Economic Wing, Islamabad.
Gopal Lal. 2018. Scenario, Importance and Prospects of Seed Spices: A Review. ICARNational Research Centre on Seed Spices, India. ttps://www.lupinepublishers.com.
http://www.digitaljournal.com.
http://www.foodproductdesign.com.
http://www.foodproductdesign.com.
http://www.nirmalbang.com/Upload/Coriander_Crop_Survey_and_Analysis_2016.
http://www.srkspices.com 2017
https://www.google.com.pk. Websites of various Branded Spices Industry.
https://www.researchgate.net
ITC. 2004. International Trade Centre (UNCTD/WTO)-Report on World Spice Market 20002004.
Junior R. Davis. 2006. Enterprise, Trade and Finance Group Central Avenue, Chatham
Maritime, Kent ME4 4TB, UK (http://www.nri.org)
M. Aslam. 2007. Annual Report of PMHPS-2006-07. M/o Food, Agriculture and Livestock
(MINFAL), Islamabad.
M. Aslam. 2008. Annual report of PMHPS-2007-8. M/o Food, Agriculture and Livestock
(MINFAL), Islamabad.
M. Khuram et. al. 2012. Characterization of Coriander (Coriandrum sativum L.) Seeds and
Leaves: Volatile and Non Volatile Extracts. International Journal of Food Properties, Volume 15,
2012 - Issue 4.

89

KNOWLEDGE FOR LIFE

MACP. 2006. Mountain Areas Conservancy Project (MACP). National Workshop on medicinal
plants, Islamabad.
Naeemullah.M and K M Mirza. 2013. Country Status Report on Medicinal and Aromatic Plants
in Pakistan. Expert Consultation on Promotion of Medicinal and Aromatic Plants in the AsiaPacific Region Bangkok, Thailand 2-3 December, 2013.
Narong Chomchalow. 1996. Spice Production in Asia - An Overview. Unpublished paper
presented at the IBC’s Asia Spice Markets ’96 Conference, Singapore, 27-28 May 1996.
NIH. 2006. Good Agricultural and Field Collection Practices for Medicinal Plants. Drug Control
and Traditional Medicines Division. National Institute of Health (NIH), Islamabad.
Pakistan Forest Institute. 2018. Herbal market survey. Pakistan Forest Institute (PFI),
Peshawar.
PARC, 2018. Contractual Production of Herbs and Product Development. New Initiatives.
http://www.parc.gov.pk
PARC. 2015. Social Sciences Division Report 2014-15. PARC, Islamabad
Qureshi J.A and N. A. Syed. 2016. Branding agricultural commodity based industry: the case of
spice industry in Pakistan. Pak. J. Agri., Agril. Engg., Vet. Sci., 2016, 32 (2): 246-257.
Saeed, et.al. 2017. An Economic Assessment of Turmeric Production in Punjab-Pakistan. Pak.
J. Agri., Agril. Engg., Vet. Sci., 2017, 33 (1): 85-99
SBP. 2017. State Bank of Pakistan. The State of Pakistan’s Economy First Quarterly Report for
FY17.
SEMEDA. 2006. Pre-feasibility study Spices processing, packing & marketing. Small and
Medium Enterprise Development Authority (SEMEDA). Government of Pakistan.
Shaki et. al. (2015). Am-Euras. J. Agric. & Environ. Sci., 15 (10): 2076-2079, 2015
Shobha K and P. Bhushan. 2015. Seed Spices Production in Rajasthan – An Overview.
Professional Panorama: An International Journal of Management & Technology, India.
Spices
Market
Insider.
2014.
http://www.intracen.org/market-insider
and
http://www.marketinsider.
Tabiji et.al. 2015. Status of seed spices research and development in India. Indian Journal of
Agricultural Sciences 85 (2): 151–6.
TMC. 2018. Seasonings and Spices Market - Global Industry Analysis, Size, Share, Growth,
Trends and Forecast, 2013 – 2019. ttps://www.transparencymarketresearch.com.
UN. 2017. International Trade. Statistics Yearbook. Volume II. Trade by Product. Department of
Economic and Social Affairs Statistics Division. United Nations New York.
World Data Atlas. 2007. Pakistan - Spices production https://knoema.com/
www.shodhganga.inflibnet.ac.in/bitstream/10603/156/16/09_chapter2.pdf)
YES BANK. 2018. Indian Spices Industry: Opportunities in Domestic & Global Markets. YES
BANK and All India Spices Exporters Forum (AISEF).
FAOSTAT (Food and Agriculture Organization
http://www.fao.org/faostat/en/#data/QC

Statistics)

2020

Production,

Crops

FAOSTAT, (Food and Agriculture Organization Statistics). 2020. Trade, Crops and Livestock
Products http://www.fao.org/faostat/en/#data/TP
MNFS&R (Ministry of Food Security and Research). 2018. Agriculture Statistics of Pakistan
2017-18., Economic Wing, MNFS&R, Government of Pakistan, Islamabad.
MNFS&R (Ministry of National Food Security and Research (2017). Fruit, Vegetable &
Condiments Statistics of Pakistan: Economic Wing, MNFS&R. Government of Pakistan,
Islamabad www.amis.pk/files/F&V%20Statistics%202015-16.pdf

90

KNOWLEDGE FOR LIFE

Annexure – 4: Characteristics and Comparison of
the Coriander Clusters
Salient Features

Sindh Cluster

Product

Baluchistan Cluster

Fresh coriander, Seed Coriander and Coriander Powder

Districts

Larkana, Khairpur, Shikarpur

Nasirabad, Jafarabad, Kacchi (Bolan)

Area of the cluster: (ha)

574

1336

Production: (tonne)

283

722

Productivity (tonnes/ha)

0.51

0.540

Focal point
Area of the focal point
(ha)
Production of the focal
point (ha)
Productivity (tonne/ha)
Percentage of the total
cropped area in the
cluster

Larkana

Nasirabad

275

770

136

426

0.502

0.553

About 0.2 %

Almost 0.3 %











Geographical
and
Environmental Factor









91

Shikarpur, lies from 27o-38'
to 28o -10' North latitudes
and 68o -16' to 69o -05' East
longitudes,
Larkana on 27o 33' North
latitude and 65o 16' East
longitude
Khairpur between 26°-11'
and 27°-44' North latitudes
and 68°- 12' and 7°-11' East
longitudes.
The soils are mainly loamy
and some stratified of young
flood plains and clayey soils
of older river plains.
Climatically cluster is hot and
arid and receives a very little
average annual rainfall.
North western parts of
cluster receives an average
annual rainfall from 125-255
mm
South western zone is drier
receiving, on average, less
than 125 mm annual rainfall.
January is the coolest month
with
mean
minimum
temperature fall to 7°C
May and June are the hottest
months with mean maximum
temperature from 400C to
45°C.
The months of August and
September become stuffy
















The cluster lies between 25°- 30°
north latitudes and 66°- 70° east
longitudes.
The climate is hot and humid with
dust storms in summer (39-450
C) and cold in winter (0 - 90 C).
The soils are clay, silt and alluvial
stony.
Jafarabad, Nasirabad receive
75mm rainfall whereas Kacchi
(175-325mm).
Kachhi district is in the center of
Baluchistan and partly is being
irrigated through Bolan river rest
depends on rainy and flood
water.
Nasirabad falls in the tropical
agro-ecological zone.
Total potential agricultural area of
215,728 he which is about 63.7%
of the total geographical area is
available
Jaffarabad falls in the tropical
agro-ecological zone
Total potential agricultural area of
220,021
ha
which
is
approximately 90% of the total
geographical area of the district.
Agriculturally, district is the most
fertile district of Baluchistan.
A number of canals and sub
canals irrigate the area.
Majority of the area in the district,
known as "Command Area”, is
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Growers/
Farmers









Product Feature




Variety Feature





Planting Time





Inputs/
Management
Practices
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and suffocating.
fed by canals.
The
agriculture,
mainly
depends
upon
canal
irrigation.
Pumps and tube wells are
also used.
Dust storms are common
and hot winds blow around
the middle of May every
year.
Number
of
agricultural
research organization are
located
Majority of the farmers  Farmers mostly have small
(almost 35-40%) owning less
landholdings.
than 5 ha landholding.
 About 60 percent of cultivated
Large holding farmers also
land is under dry land farming
exist in the cluster.
The coriander varieties cultivated are upright and branched that
grows to a height of 50 cm.
The whole plant is aromatic.
The flowers are small, white and pink in color produced in umbels.
The seeds on getting dried turn beige or brown to light brown in color.
The green leaves are also used in salads, soups and prickles.
The coriander fresh leaves contain moisture: 87.9 g/100 g; protein:
3.3 g/100 g; carbohydrates: 6.5 g/100 g; total ash: 1.7 g/100 g;
calcium: 0.14 g/100 g; phosphorus: 0.06 g/100 g; iron: 0.01 g/100 g;
vitamin B2: 60 mg/100 g; niacin: 0.8 mg/100 g; vitamin C: 135 mg/100
g; vitamin A: 10,460 I.U./100 g. Its seeds contain nearly 11 g of
starch, 20 g of fat, 11 g of protein, and nearly 30 g of crude fiber per
100 g.
Coriander seed oil is included among the 20 major essential oils in
the world market.
The farmers reported to  The majority of farmers cultivate
cultivate Desi/Sindhi and
local and Qandahari varieties
Iranian varieties
 Varieties yields about 1-1.5
Yields of varieties varies
tonnes fresh coriander and
between 800 – 1000 kg per
number of cuttings 2-3
ha.
 After 3 cuttings, crop is left for
seed production and 1000-1200
kg per ha seed is obtained.
Mid-October if previous crop  Most common seasons for
is not rice.
sowing crops in uplands is March
to April and August to September
Cultivate it in the month of
November.
 Sowing in plains is September to
October and February.
Some farmers cultivated
during the months of May
and June in their small
pieces of lands.
Majority of the farmers  All the farmers are sowing crop
reported to use 4 ploughing
using
home kept seed by
to prepare fine seed bed,
broadcasting
Seed rate of 20-30 kg/acre
 Seed Rate 20-30 kg per acre
Apply overall 1 bags of DAP  Majority farmers apply 1bags
and 2 bags Urea (split
DAP and 2 bag urea.
application) per acre.
 Irrigation is applied on an
Overall 10 irrigations most
average interval of 10 days.
important is at the time of  Weeding is mainly done manually
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Harvesting



Packaging/
Transportation

The seed crop is harvested
in the months of April/May
The seeds are sun dried over
a week or so and threshed
manually and cleaned.
The seeds are filled in bags
or in open trollies taken to
market.
Fresh coriander harvest is
ready within 30--40 days
after sowing.

Gunny bags and open in trucks

Wholesaler/Retailer

New Technologies/
Infrastructure

Supply Chain
Product

Fresh

Supply Chain
Coriander

Seed

Certification
Socioeconomic
networking/Gender
involvement
Subsidies/Incentives/
Facilities
Packaging/
Transportation?
Socioeconomic
Networks
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flowering.
Mostly farmers leave crop for
seed after second cutting.
Sowing by home seed by
broadcast method






1-2 times during crop growth.
All the farmers reported to
harvest on average 2-3 cuttings
of fresh coriander and leave the
crop to mature for seed
production.
Fresh coriander harvest is ready
within 30--40 days after sowing.
Seed coriander is harvested in
April sun dried and threshed
manually

Gunny bags and open in trucks

A number of wholesaler and
A number of wholesaler and retailer
retailer
 In both clusters farmers reported that they are cultivating coriander
since long using the same method of sowing and variety, they don’t
know anything about new technology.
 There does not prevail any infrastructure to help the farmers in this
regard.
 Farmers are aware of agriculture extension department.
 Farmers
take
coriander  Farmers take coriander leaves to
leaves to local markets and
local markets and after 2-3 fresh
after 2-3 fresh leaf cutting
leaf cutting farmers leave the
farmers leave the crop to
crop to ripen in the fields to
ripen in the fields to harvest
harvest seed coriander
seed coriander
Farmer to commission agent to Farmer to commission agent to
broker to wholesale dealer to broker to wholesale dealer to
exporter and processor
exporter and processor
Not Practiced at farm to market level. Certification of ISO and HACCP is
prevailing at branding level of processing and trade.
Fresh leaves are mainly harvested by family members including women
Not Available
Fresh coriander in small bundles is transported to local market whereas
seed are transported in gunny bags.
Not Available
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Annexure – 5

Characteristics of the Turmeric Cluster

Product

Turmeric Fresh and Dry Processed

Districts

Kasur

Area of the cluster: (ha)

4102

Production: (tonnes)

54673
Varied between 9.5 – 13.3 tonnes/ha
(10 years average is 10.7 tonnes/ha)
0.81

Kasur lies between the river Satluj and Ravi

Divided into two parts, a low lying or riverine area
along the two bordering rivers and upland, away
from the rivers.

The riverine area is generally inundates
during monsoon season.

The water level in this area is higher than in the
upland.

The soil is sandy

The upland is flat plains sloping from north-west
to south-west.

The height of the area is from 150 to 200 meters
above the sea level.

Mean rainfall is 10.6 mm, mean high and low
temperatures are 29.8 and 17.4 respectively.

Kasur has extremes of climate, the summer
season begins from April and continues till
September.

June is the hottest month.

The mean maximum and minimum temperature
for this month are about 450C and 270C
respectively.

The winter seasons lasts from November to
February. January is the coldest month.

The mean maximum and minimum temperatures
for the coldest month are 220C and 00C
respectively.

Monsoon appears in the end of June, alternates
with sultry weather.

The winter rain falls during January, February
and March ranging from 23 to 31 millimeters.

Water logging and salinity has effected a large
area of the district making the underground water
brackish.

Farmers are known as founders in cultivation of
turmeric, growing it from more than 70 years.

There was significant variation between area
allocated to turmeric production by small farmers
(1.73 acres) and large farmers (4.5 acres).

Some farmers were found selling standing crop
of turmeric, however, it not common practice.

Large farmers were earning more profit as
compared to small farmers

Few farmers are boiling and drying the produce

Depending upon the varieties, it takes 7-9

Average Productivity (Rhizomes): (Tonnes/Ha)
%age of the Total Cropped Area in the cluster

Geographical and Environmental Factor

Growers/Farmers

Product Feature
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Variety Feature




Planting Time








Inputs/Management Practices





Harvesting
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months for maturity.
Rhizomes (raw turmeric) passes through
processing stages
To develop the yellow color and characteristic
aroma, cleaned rhizomes are first cooked in
boiling water for one hour under slightly alkaline
conditions.
The cooked rhizomes are then dried either
artificially or in the sun for 6 to 8 days.
Dried rhizomes are finally polished to smooth
their exterior and also to improve the color.
Dried rhizomes are then sold in whole form
Grinded into a powder is generally done by
processor.
The rhizome of the turmeric plant is highly
aromatic and antiseptic.
From 5 mond raw turmeric I mond dry is obtained
after boiling and drying
No approved and recommended cultivar of
turmeric is cultivated.
The growers do not identify or classify varieties.
Farmers call turmeric itself as only variety.
Variety have tuberous root and the leaves that
extend upward from erect, thick stems arising
from the root.
Turmeric root is actually a fleshy oblong tuber 2–
3 in (5–10 cm) in length, and close to 1 in (2.54
cm) wide.
Varieties, currently under cultivation give yield of
200-300 maund/Ac of fresh rhizomes (raw
turmeric).
Majority of the farmers categorize as 7 month
and 9 month maturing turmeric crops.
Mostly keep the seed for sowing from previous
crop.
Researchers informed that CLL 317 and Kesari
varieties are mostly cultivate in the area.
Sowing time is April – May to till June.
Majority of farmers complete sowing in May
Mostly farmers prepare land with around 2
ploughing followed by planking.
Mostly planting is done by rigger using home kept
seed @ of 15-20 Mond/Acre.
Generally FYM (4-5 tractor trollies/ac) is applied
by progressive farmers.
About 2 bag Urea, 1 bags DAP or Nitro-Phos 4
bags and Potash 10-20 bags per acre are applied
by progressive farmers other use variably.
Plant protection measures are commonly
practiced by progressive farmers.
The cost of production of large farmers is higher
than small farmers
Laser leveling technology is available.
Farmers are applying at least one irrigation every
10 days (climate dependent) to turmeric from
tube wells and canal water.
It starts from December by the farmers who will
plant wheat in turmeric fields.
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Other farmers harvest turmeric from mid-January
to February and will plant maize.

Turmeric is totally harvested manually

On average 10-12 persons were required to
harvest one acre of turmeric in 3 days.

No Packing from farm to market.

Transported open or in gunny bags.
Packaging/Transportation

Packing and labelling is done at branded and
non-branded business level
A number of wholesalers and retailers of branded
Wholesaler/Retailer
and non-branded turmeric products are operating in
the country

New technologies based on GAP are not
available as no proper research backstopping
New Technologies/Infrastructure
from research institutions is available

The research infrastructure is available but its
emphasis is on major crops not on turmeric

Very few numbers of turmeric growers involved in
processing of turmeric.

Different stakeholders i.e. farmers, boilers and
grinders or whole sellers are involved in value
addition.

Grinder or wholesaler was getting profit of after
deducting grinding costs.
Supply Chain

Boiler agent (farmer cum boiler) earn huge profit
of as compared to both the farmers and grinder
agents.

Higher profit at boiler level implies use of more
energies and great risk involved during boiling
and drying of turmeric under sun in the open
fields.

Not practiced at farm to market level.
Certification

Certification of ISO and HACCP is prevailing at
branding level of processing and trade.
Usually, turmeric production practices are carried out
Socioeconomic
networking/Gender
jointly by the males and females and no significant
involvement
difference in wages of both.
Subsidies/Incentives/Facilities
Not Available
Socioeconomic Networks
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Annexure – 6: Details of Turmeric Processing Plant
Keeping in view the increasing demand for natural products as food additives makes
turmeric as an ideal item as a food colorant, thus increasing demand for it. The processing
aspect of turmeric includes the boiling, drying and polishing. Currently this process is being
carried out using indigenous non-scientific procedures and methods. However some new
techniques have been developed, one of the examples is using steam boiling process and
for drying purpose, new equipment can dry the product within days instead of 3-4 weeks
required in sun drying (currently practiced). Some research based interventions are also
required to make the polishing systems efficient.
Objective:
The objective of this feasibility study is to estimate feasibility of the Turmeric Processing
Plant for the future investors so that following functions in the value chain can be
incorporated:
 Cleaning, washing, boiling, drying, polishing and packing after harvesting, loading
and shipment, etc.

The process
Cleaning:
This process done by removing soil adhering to rhizomes and fingers
Boiling/Curing:
The following steps are crucial during this phase;
 Cleaned fresh rhizomes are kept in tin pan.
 While boiling, the water level should be 5-7 cm above the rhizomes
 For quick and proper boiling, the rhizomes are covered with turmeric leaves 5-7 cm in
thickness
 Continue boiling for about 1.5 hour.
 The rhizomes are boiled in water till froth comes out and white fumes appear giving
out a characteristic odour.
 To test proper cooking a matchstick is pierced through the boiled rhizomes. If it
passes easily through the rhizomes, the material is said to be cooked.
 Over cooking spoils the colour and fingers become light and get broken during
polishing.
Drying:
Traditionally the drying is carried out through following process;
 Rhizomes after cooking are stored in heaps for overnight and then spread over a
hard and clean ground.
 Drying is carried out for 8-15 days.
 The material is stirred 2-3 times to ensure uniform drying.
 Improper drying results in the rhizomes become hard or brittle.
But by the use of our proposed machine this process will be more convenient and will
become easier as this machine can dry the turmeric faster because Whole machine adopt
stainless steel, adopt advanced air circulating system and the heating source can be
electricity, steam or gas etc.
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Sorting:
Mother rhizomes and fingers if cooked together are separated before polishing.

Annexure 6 Figure 6: Process Flow chart of turmeric processing
Specification of Turmeric Processing Plant:

Main Features:
1. Most hot air circulates inside the oven, high heat efficiency and energy saving
2. Fixed adjustable air distribution plate inside the oven, which could guarantee the
materials could be uniformly dried.
3. Low noise and balance operation, automatic temperature control, easy installation and
maintenance, adjustable drying time, compact structure.
4. Various heating source to choose from, such as electricity, gas, LPG, hot water etc.
5. Wide application, it could be used as various materials dryer
6. Most hot air is circled inside the oven, high heat efficiency, save energy.
7. Equipped with forced ventilation and adjustable air distribution plates.
8. Adjustable air distributing device uniform air volume, wind speed, ensure material dry
quickly and evenly
9. Low machine noise,balance running process,automatic temperature control system,keepi
ng the temperature constant in setting value,if more than limit temperature the alarm will r
ing, easy installation and maintenance.
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Annexure 6 Table – 1 Specification of the Turmeric Dryer
Condition:
New
Type:
Place of Origin:
Henan, China (Mainland)
Voltage:
Brand Name:
GRT
Power(W):
Model Number:
CT-C-II
Weight:
Dimension(L*W*H): 2200*2000*2100
Certification:

Hot Air Dryer
220-380V
30KW
950kg
CE,ISOGMP

Warranty:

1 Year

Year:

2019

After-sales Service

Free spare parts

name:
material:
Factory:

Box-type dryer/dehydrator
SS304/SS316L
Henan

Heat source
method:
Trays quantity:
Trolleys quantity:
capacity:

steam, electricity, far
infrared
96
4
30kg - 460kg

1. Heat source method: steam, electricity.
2. Steam heating: 50-140 °C, the highest up to 150 °C.
3. Electricity, far infrared temperature: 50-500 °C.

Annexure 6 Figure 7: Pictures of the Turmeric Drying & Processing Plant
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Annexure 6 Table 2 Specifications of Turmeric Processing Plant
Matched
Steam
Radiating
temperature
Velocity
Baking
power consumption
area
difference
(m3/h)
trays
(KW)
(kg/h)
(m2)
(°C)

Overall
dimension
(mm)

Specification

batch
(kg)

Baking Weight
cart
(kg)

CT-C-Ⅱ

200

0.9

36

40

6900

±2

96

4460*1200*2290

4

1800

CT-C-Ⅲ

300

1.35

54

80

10350

±2

144 2300*3220*2000

6

2200

CT-C-IV

400500

1.8

72

100

13800

±2

192 4460*2200*2290

8

2800

Plant and Machinery:
The cost of plant & machinery is estimated at US$ 10770 including installation and
commissioning. The installed production capacity will be 1 tonnes per day. The cost
estimates for plant & machinery has been worked out based on the cost figures available
from recent orders paced for similar items in the recent past, duly updated to cover the price
escalation in the intervening period. These costs are given in the following tables:
Annexure 6 Table 3
S. No.
1.

Plant and Machinery Details

Particulars

Qty.

Rate (US$)

Turmeric Processing Plant

1

4500

2.
3.

Solar generator
Packaging machine, Pouch sealing machine

1
1

2000
270

4.

Building for Processing Unit Installation (800 sq. ft.)

1

4000

Total

10770

Misc. Fixed Asset Costs:
US$ 7320 has been estimated under the heading of miscellaneous fixed assets. The details
of electrical installations for power distribution have been considered commensurate with the
power load and process control requirements. Other miscellaneous fixed assets including
furniture, office machinery & equipment, equipment for water supply, office stationery,
telephone and refreshment, workshop, fire-fighting equipment, etc. will be provided on a
lump sum basis as per information available with the consultants for similar assets. The
details of miscellaneous fixed assets and their associated costs are been shown in table
below:
Annexure 6 Table 4
Miscellaneous Fixed Asset Costs
S. No.
Particulars
1.
Office Equipment
2.
Furniture and Fixture
3.
Miscellaneous Accessories
4.
Fire Fighting
5.
Computer with Accessories
6.
Water Treatment Plant – 500 litres per hour
7.
Loading Tempo
8.
Electrical Installation
Total

100

Qty.
1
1
1
1
2
1
1
1

Rate (US$)
1000
1000
1000
70
1000
1000
250
2000
7320

KNOWLEDGE FOR LIFE

Pre-Operative Expenses:
Expenses incurred prior to commencement of commercial production are covered under this
head that total US$ 7632. Pre-operative expenses include establishment cost, rent, taxes,
traveling expenses and other miscellaneous expenses. It has been assumed that the funds
from various sources shall be available, as required. Based on the project implementation
schedule, the expected completion dates of various activities and the estimated phasing of
cash requirements, interest during construction has been computed. Other expenses, under
this head have been estimated on a block basis, based on information available for similar
projects.
Annexure 6 Table 5
Pre-Operative Expenses
Sr. No. Particular (for 1 year)
Interest up to production @ 16% on term loan amount of US$
1.
22700 (30% of total project cost)
2.
Electricity charges during construction period
3.
Marketing Launch Expenses
4.
Technology Know-how
5.
Training expenses
6.
Travelling Expenses
Total

Amount (US$)
3632
500
500
1000
1000
1000
7632

Cost of raw material:
Based on a processing capacity of 1 ton per day taking into account and 180 days of working
per year, the annual raw material consumption of the pack house is 180 tonnes. The cost of
raw turmeric based on its average selling price as determined through interview with
randomly selected farmers and converting it into US$ (with conversion rate of one US$=135)
is $120/ton. Adding US$20 per ton transportation cost from the field to processing unit, the
raw material cost for pack house would be US$140.
Annexure 6 Table 6

Cost of Raw Material

Particulars

Rate per ton (US$) for the raw
Turmeric at the wholesale

Qty. (Tonnes) per
season

Raw material cost
(US$)

Fresh turmeric

140

180

25200

Note: converting three (3) tonnes of fresh turmeric will produce 1 ton of processing and dry
turmeric, so in the model we will consider the price of three tonnes fresh turmeric against
processed one (1) ton of turmeric
Land Lease Charge:
Required land is 2,000 sq. ft. which has been considered on lease @ US$100 per annum for
first three years and @ US$120 for the fourth year and subsequently @5% increase every
year.
Annexure 6 Table 7
S. No.
1.
2.
3.
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Land Lease Charges
Year
1st year
2nd year
3rd year

Lease charges Per Annum (US$)
100
100
105
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4th year
5th year
Total

4.
5.

110
116
531

Electricity and Water Consumption Charges:
The unit cost of electricity has been considered @ PKR.20.70/ unit assuming that the entire
power requirement is met from the grid. A power supply of 2.2 Kw is deemed appropriate.
The expense on water supply, treatment and distribution has been suitably considered,
based on the tariff by water and sanitation agency (WASA) for per month consumption of
water tariff of @ 92.82 PKR/thousand gallon. Water requirements are approximately 100
gallons per day.
Annexure 6 Table 8
S. No.
1.
2.

Electricity and Water Consumption Charges
Description
Amount Per Annum (US$)
Power Consumption
2000
Water Consumption
100
Total
2100

Human Resource Cost
One pack house manager, one accountant for six months, one supervisor for six months
technical staff Salaries & wages (including benefits) for different categories of employees
have been considered based on present day expenses being incurred by other industries in
the vicinity. The breakdown of manpower and incidence of salaries & wages are detailed in
the table Salary & Wages. Salary & wages are increased @ 5% every year.
Annexure 6 Table 9
Sr. No.
Description
1.
Plant Manager
2.
Accountant
3.
Supervisor
4.
Skilled Workers
5.
Driver
6.
Security Guard
Total

Salary and Wages
Requirement Salary/month (US$)
1
500
1
300
1
300
2
400
1
200
1
200
1900

Salary/annum (US$)
6000
3600
1800
2400
2400
2400
18600

Annexure 6 Table 10

Kasur Turmeric Cluster – Processing Value Chain Existing
Costs (PKR/Ton)

Activity

Details

Shifting field to
drying/processing floor

Boiling process
Grading

102

Cost PKR/ton

Filled in bags and loading on Tractors trolleys. It
has two cost elements. One is labor cost for
weighting and second is transportation to
processing floor
To boil in large pans (fixed in a stove digging up
on land) and filled with water. It has two
components. Heat source and labor cost
Women workers are used to for the purpose of
grading.

1338.9

1437.9
100.0
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Drying
Polishing and
Packaging
Transportation from
farm/ processing field to
store room
Storing for one year
Loading from store
room for transportation
to market
Processing operational
cost (not include the
raw material cost)
Other costs
Total Cost

Dried under sun for which land is required. There
are two types of costs for drying. One is land
lease cost and other is labor cost
A number of workers are required for the
process

325.0
177.8

Separate contractors are hired to transport the
finished product from field to warehouses

66.7

Warehouses are used for storing the product as
the investor may wait for better selling rate
Separate contractors are hired to Load the
finished product from warehouses in transport
vehicle.

4.4
22.2

Diesel and electricity costs.

44.4

Repair and maintenance cost of equipment

25.0
3542.4

Turmeric Processing Plant Viability:
The Internal Rate of Return of the project is estimated at 45%, which is significantly higher
than the bank return rate of 16%. Hence, the project is deemed financially viable. The NPV
of the project is positive (US$ 21332) at a discount factor of 16% during the first 5 years of
operation considered. This implies that the project generates sufficient funds to cover all its
cost, including loan repayments and interest payments during the period. This also indicates
that the project is financially viable over the long term.
Annexure 6 Table 11. Turmeric Processing Plant (Costs and Benefit Statement)
Revenues

Year0

Year 1

Year 2

Year 3

Year 4

Year 5

1

1

1

1

1

180

180

180

180

180

180

180

180

180

180

60

60

60

60

60

1120

1120

1120

1120

1120

67200

67200

67200

67200

67200

140

140

140

140

140

Raw material cost (US$)

25200

25200

25200

25200

0

Packing costs@PKR20/20kg box)

1333

1333

1333

1333

Labor cost

20400

20400

20400

20400

Electricity and water

2100

2100

2100

2100

Revenue (US$)
Capacity of packhouse per day
(tonne)
Processing season (tonne)
Quantity of raw turmeric that can be
processed (tonne)
Quantity of processed turmeric with
3:1 conversion factor
Price of the value added turmeric
(US$/tonne)
Total revenues (US$)
Direct Variable Costs
Raw material price (US$/tonne)
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Maintenance (1% of the machinery,
equipment and furniture cost)
Land lease charges (5%)
100
increment on annual
Marketing (US$5/ton)

1825

1825

1825

1825

100

105

110

116

900

900

900

900

370

370

370

370

52228

52233

52239

52244

140

67200

67200

67200

67200

67200

-150

0

0

0

0

Office administration
Total variable cost including raw
material
Gross profit
Indirect fixed cost
Machinery
Licensing and regulatory
fee
Total

-25722

-25872

0

0

0

0

Grand total cost

-25872

52228

52233

52239

52244

0

Net profit (Net cash flow)

-25872

14972

14967

14961

14956

0

27033

27039

27044

0

8443

18666

30867

45263

NPV

8.5%

IRR
Additional operating cost after
deducting raw material (US$)
per unit operating cost of value
addition (US$/tonne)
Total production to be processed

21,332
45%
27028
150.16

Processing unit required
Approximate No. of processing
unit required

47

57

68

80

47

57

68

80

Cost of processing machinery

1215984

1474704

1759296

206976
0

1077

10%

Misc. Fixed assets

10770
7320

366

5%

Pre-operation cost

7632

381.6

5%

Total depreciation

25722

1824.6

Operating cost including raw material

52228

52233

52239

52244

0

290

290

290

290

0

Machinery cost

Operating cost per ton
Fixed investment on pack house
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25722
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