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FOREWORD
In many developed and developing countries, the cluster-based development approach has
become the basis for the transformation of various sectors of the economy including the
agriculture sector. This approach not only improves efficiency of development efforts by
enhancing stakeholders’ synergistic collaboration to resolve issues in the value chain in their
local contexts, but also helps to gather resources from large number of small investors into
the desirable size needed for the cluster development. I congratulate the Centre for Agriculture
and Bioscience International (CABI) and its team to undertake this study on Feasibility
Analysis for Cluster Development Based Agriculture Transformation. An important
aspect of the study is the estimation of resources and infrastructure required to implement
various interventions along the value chain for the development of clusters of large number of
agriculture commodities. The methodology used in the study can also be applied as a guide
in evaluating various investment options put forward to the Planning Commission of Pakistan
for various sectors, especially where regional variation is important in the project design.
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FOREWORD
To improve enhance Pakistan’s competitiveness in the agriculture sector in national and
international markets, the need to evaluate the value chain of agricultural commodities in the
regional contexts in which these are produced, marketed, processed and traded was long felt.
The Planning Commission of Pakistan was pleased to sponsor this study on the Feasibility
Analysis for Cluster Development Based Agriculture Transformation to fill this gap. The
study aims to cover a large number of agriculture commodities spread in various clusters
throughout the country.
I truly hope that the policies, strategies, and interventions suggested in this report will facilitate
the federal and provincial governments to chalk out and implement plans for cluster-based
transformation of the agriculture sector.
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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 tea is cultivated over an area of 4.09 million ha with an annual production of 5.95
million tonnes. With course of time and technological advancement both area under cultivation
and the resultant production has increased markedly along with the expansion in tea
consumption and international trade. China with production of 1.03 million tonnes leads the
world in terms of tea production followed tightly by India with figure of 0.94 million tonnes
produced out of 0.389 million ha. The third significant global player in tea trade is Kenya with
contribution of 0.303 million tonnes coming from orchards grown over an area of 0.157 million
ha. Pakistan ranked 1st among tea importers with importing bill worth US$549.6 million
followed by Russia with sum of US$525 million and USA of US$486 million.
In Pakistan, tea is cultivated at an area of about 100 ha only in promontories of District
Mansehra under Unilever Brothers Support with production of about 5 tonnes. The tea
cultivation took momentum from 1998-2006 with total cultivated area of 870 ha in Mansehra,
Batagram and Swat Districts. During that period Unilever was on the top with total plantation
of 546 ha followed by NTHRI with 247 ha and 100 ha plantation by provincial tea development
cell of KP (Annual progress report of Unilever Brothers, NTHRI and tea development cell).
However, tea cultivation suffered blow from 2007 till date and it is confined only to District
Mansehra (area = 100 ha, production 5 tonnes dried tea from farmer field), NTHRI (15 tonnes)
and Unilever owned research fields (5 tonnes).
Tea crop cannot compete the dominance of fruits, vegetables and even agronomic crops in
the cultivable lands of the area. However, the uncultivated hilly areas and cultivable waste
land in Hazara and some parts of Malakand division are suitable for tea cultivation.
During the study, several constraints were identified from plantation to processing across the
tea value chain, especially low productivity, prolong gestation period, high processing cost,
lack of government interest and co-ordination between government and private sector, and
inefficient agriculture research in solving the sector’s issues like providing appropriate varieties
and technologies tolerant to the changing climate, soil mapping etc. constraining the
achievement of tea self-sufficiency goal in Pakistan.
In order to address these challenges, benchmarks and performance targets were set up and
interventions were designed for the period of 8 years i.e. encouraging the development of new
suitable land in the mountains confined for cultivation to bring 10000 ha of land under tea
cultivation, reduce the processing cost through adequate supply of green leaves, and vertical
increase in yield through improved varieties will save US$50.9 million per year in tea import
bill. The expansion in tea area will create lot of job opportunities among the poor upland
societies.
The total estimated cost of proposed tea Up-gradation Plan is US$4.6 million (Govt.
investment US$1.01 million, private sector investment US$3.61 million). Five years are
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considered as gestation period for new plantation, although enhanced productivity from the
existing plantation of 100 ha will start from the second year.
These interventions shall have far reaching social and economic impacts, including increased
productivity and value of the product, enhanced income and additional employment benefiting
all the stakeholders of Tea cluster in Mansehra. The cluster interventions are estimated
expected to create positive economic returns, the present value of which reaches up to
US$31.30 million in Mansehra over a period of eight years. It will save US$50.9 million
because of the substitution of imports with additional production that will be generated through
proposed interventions.
Accounting for all the yearly value chain costs including operation, processing and value
addition costs applied over eight years, the discounted investment applied in first five years,
the estimated Internal Rate of Return (IRR) for tea upgradation plan in the region is 37%. This
IRR is based on the revenues generated just over a period of eight years, although in fact the
revenue on the investment during the first five years will continue for many more years.
This success of the tea upgradation plan depends upon the identification of suitable area for
tea cultivation, incentive package for its development, training of farmers for quality tea
cultivation, and effective tea research and development program with the involvement of
stakeholders especially processors.
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Summary sheet of Tea Cluster
Information
Area of cluster focal point (ha)
Production (tonnes)
Yield of the cluster (tonnes/ha)
Area of the cluster (000 ha)
Production of the cluster (tonnes)
New area
New acreage in gestation period before commercial production
New acreage in production after completing gestation period (ha)
New production (tonne)
Value of new production in (M.US$)
Increase in yield due to improvement in management practices (t/ha)
Increase in production due to improvement in management practices (tonne)
Expected additional value of production due to improved management practices (US$)
Original processing cost (US$/tonne)
Reduction in processing cost (%)
New processing cost (US$/tonne)
Return from reduction in processing cost (M.US$)
Actual production to be branded (tonnes)

KP
100
400
4
100
400
9,900
2,475
9,900
15,840
50.686
0.8
80
256,000
369
30
258
1.772
25,503

Increase in total value of the banded product (M.US$)
Investment (US$)
Investments on research (US$)
Investments on the development of new area for tea cultivation (US$)
Investments on reduction in processing cost (US$)
Investment on promotion of good agricultural practices (US$)
Investment on infrastructure improvement (US$)
Investment on certification (US$)
Interest free loan on gas infrastructure development (US$)
Total investments (M. US$)
Public sector investment (M.US$)
Private sector investment (M.US$)
Overall benefits and rate of return (M. US$)
Total enhanced production increase in 8th year (tonne)
Value of additional production at current international price
Gross revenue (undiscounted) in 8th year
Additional operation costs in 8th year
Net cash flow (undiscounted) in 8th year
NPV
Internal Rate of Return

24.483
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66667
3624133
740741
37037
74074
74074
8148
4.625
1.014
3.610
15920
50.943
64.270
19.082
45.188
31.299
37%

KNOWLEDGE FOR LIFE

1. INTRODUCTION
1.1.

Tea Sector in Pakistan

Tea (Camellia sinensis) is cultivated in more than 30 countries. The most important tea
producing countries are China, India, Bangladesh, Kenya, Sri Lanka and Japan.
Approximately 5.96 million tonnes of dried tea is produced each year (World trade and tea
production by FAO 2016). Of this about 20% is Green Tea, 78% is Black Tea and less than
2% is Oolong Tea. All these three types are derived from single plant species Camellia
sinensis.
Tea is a hardy plant that grows best at higher altitudes with plenty of warm and rainy weather.
Most commonly tea plantations are located in mountainous areas or near tropical jungles. Tea
plants prefer areas with foggy mornings, balmy days with temperature of 650 𝐹 and heavy
yearly rainfalls. Tea plant remains productive for 80-100 years.
Chemical composition of young shoots of tea indicates that these are extremely rich in
polyphelonic compounds, the largest group being the catechin, which constitute up to 30% of
the dry weight of the material. Other chemical compounds are Caffeine (3-4%), Amino Acids
(Thiamine 2%), Carbohydrates (4%), Organic acids (0.5%), Volatile substances (0.01%),
Protein (15%), Ash (5%), Cellulose (7%), Lignin (6%) and Lipids (3%) (Robert, 1962). Climatic
and agronomic factors affect both the flavones content of the green tea shoot and the
composition of the resultant black and green liquors (Ramaswamy and Parthiban, 1964). Tea
is manufactured from young shoots, ideally consisting of the apical bud and two youngest
leaves (Two and a bud). The typical distribution of polyphenols content in tea bud, 1st leaf,
2nd leaf, 3rd leaf and stem is 35.80%, 35.0%, 27.90%, 23.10% and 15.0 % respectively (Sant,
1972).
In Pakistan a survey was conducted and a feasibility report was prepared by the Chinese
experts in 1982, which declared more than 64000 ha’ land suitable for the desire purpose.
(Annual Report Tea Developmental Cell KP, 2002). Most of the land suitable for tea plantation
is located in Mansehra hilly terrain (KP), while some parts of Swat and Azad Kashmir are also
suitable for tea cultivation.
In the light of the above-mentioned survey, the government of Pakistan started tea cultivation
in District Mansehra in 1986 through the establishment of Tea Research Station at Shinkeyari.
Simultaneously the private sector and the provincial tea development cell of KP also started
tea plantation in 2001 in District Swat. For processing the black tea from the raw material, tea
processing unit was installed at NTHRI during 2001. During the same year the private
company Unilever Brother Pvt. ltd also installed black tea processing unit at Shinkiari,
Mansehra.
From 1998 to 2006 NTHRI, Unilever Brother Pvt. ltd and provincial Tea Development Cell of
KP made plantation of tea at an area of 869.97 ha in Mansehra, Battagram and Swat. But due
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to certain factors the tea growers mostly uprooted their tea gardens in Swat, Batagram and
Mansehra and some tea gardens were confined only to Mansehra at an area of 100ha under
Unilever Brother Support.
Table 1: Plantation Status of Tea Crop from 1998-2006 in District Mansehra and Swat
Year

Organization Name

Location

Acreage (ha)

1998
1999
2000

Unilever
Unilever

Mansehra
Mansehra

24.28
48.56

Unilever

Mansehra

72.84

2001

Unilever
NTHRI
KP tea development cell
NTHRI
Unilever
PTDC KP
NTHRI
Unilever
PTDC KP
NTHRI
Unilever
PTDC KP
NTHRI
Unilever
PTDC KP

Mansehra
Swat
Mansehra, Swat
Mansehra
Swat
Mansehra, Swat
Mansehra
Swat
Mansehra,Swat
Mansehra
Swat
Mansehra,Swat
Mansehra
Swat

80.93
60.70
20.23
40.46
80.93
20.23
40.46
56.65
20.23
40.46
80.93
20.23
40.46
40.46
20.23

Unilever

Mansehra

60.70

2002

2003

2004

2005

2006

Grand Total:869.97
Source: NTHRI, Uni Lever Brother and Tea Development Cell

During that period federal government and provincial government were running tea
development projects which were providing nursery plants free of cost along with inputs to the
interested growers. After winding up these projects the grower’s interest faded out as there
was very little margin between growers production cost and revenue.
Farm gate price of plucked leaves (raw material for Black Tea) at Rs: 46/kg is much higher in
Pakistan than that in international market i.e. between Rs.20-22 per kg (Unilever based at
Mansehra). Pakistan can become competitive with international market at the production level
by bringing maximum area under tea cultivation (at least 10000 ha), introducing value addition
and taking cost reducing measure at all the segment across the value chain.
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Table 2:Comparison of World Vs Pakistan Tea Sector, 2016.
Parameters

World

Pakistan

Share %

Production in (000 tonnes)

5304.5

0.025

-

Yield tonnes/ha (green plucked leaves)

10.0

4.0

40

Farm gate price (Green Leaves) (US$/kg)

0.16

0.34

-

Volume of International import(million tonnes)

1.74

0.18

10.6

Value of International import in (million US$)

6581.6

490

7.4

Average import prices/tonne(prepared tea) (US$/tonne)

3782.5

2722.2

71.97

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

Pakistan gets only 40% of the world average yield. Although the net price at farm gate is higher
in Pakistan atRs.46 per kg as compared to that in India and Bangladesh at Rs.22.90 and
Rs.27.0 per kg, respectively but the net return per ha in Pakistan is low at US$1360 compared
to international US$1600 due to low per ha productivity in Pakistan.

1.2.

Global Context

Global tea production touches the figure of 5.96 million tonnes with an area coverage of
cultivation 4.10 million ha (FAO Stat, 2016).China is the leading table tea producer closely
followed by India and Kenya. When it comes to productivity per ha, India is way ahead then
China, India and Kenya (Table 3).
Table 3: Ranking of countries with respect to tea production and area
Ranking

Country

1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th

China
India
Kenya
Sri Lanka
Turkey
Indonesia
Vietnam
Japan
Iran
Argentina

Production (million
tonnes)
1.30
0.90
0.31
0.30
0.25
0.16
0.12
0.09
0.09
0.06

Area (million ha)
1.86
0.39
0.16
0.17
0.08
0.113
0.11
0.05
0.032
0.007

Yield made tea
(kg/ha)
1650
2313
1923
1826
1300
1061
1932
1550
1400

Source: FAOSTAT, Production, Crops http://www.fao.org/faostat/en/#data/QC
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In terms of imports, Pakistan leads the world followed by Russia and USA (Table 4)
Table 4: Ranking of Countries for the import bill in US$ in millions
Ranking

Country

Import bill in (million US$)

1

Pakistan

549.6

2

Russia

525

3

USA

486

4

UK

404

5

Iran

283.8

Source: www.worldstopexports.com , International trade Centre, 2018)

Table 5: Per capita Tea consumption in various Countries
Country

Tea consumption (kg)

Turkey

3.15

Ireland

2.14

United Kingdom

1.92

Russia

1.38

Morocco

1.21

New Zealand

1.19

Egypt

1.10

Pakistan

1.00

FAOSTAT,
Balance
Sheet,
Food
Supply
Crops
Primary
http://www.fao.org/faostat/en/#data/CC (Go to Foos Supply Quantity (Kg/capita/year)
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2.

GOALS AND PURPOSE

The overall goal of this study is to contribute in the cluster development based Agriculture
Transformations Plan vision-2025 with the following specific objectives.






To identify the major tea development and production cluster.
To conduct detailed diagnosis and SWOT of Tea value chain.
To find out technological, institutional, infrastructure and policy gaps across the value
chain for each segment.
To access the potential of tea sector in Pakistan.
To suggest intervention for tea cluster.

Conduct economic and social feasibility of the suggested interventions.

3.

METHODOLOGY

The present study is based on fieldwork carried out over five months (July, August,
September, October and November) in District Manshera and Swat. Various data and
information were collected from primary and secondary sources (Table 6). Unpublished
reports, documents and leaflets prepared by different private and public organization were
included (See Annexure 1 for the list of literature reviewed in this study).
Table 6: Macro Data of the Tea
Sr. No.

Data item

Source

i.

Present Status of Tea production.

NTHRI

ii.

No of Tea grower in Mansehra.

Unilever

iii.

Tea Potential area in ha.

NTHRI

iv.

Initial cost/acre.

NTHRI + Unilever

v.

Tea varieties.

NTHRI

vi.

Tea clones

Unilever

vi.

Tea data from 2008 till now.

Growers, Scientists and lever brother Meetings
and consultations

vii.

Cost of processing data

Unilever

viii.

Marketing, trading and processing

From Government and private organizations.

ix.

Issues and constraints

From all stakeholders.

Such types of data were collected through meetings, consultations, group discussions,
individual meetings etc. Secondary information’s were collected through review of literature
such as MSc (Hons) thesis, various reports of Government and private sector and research
papers/articles related to various aspects of tea on internet (see Annexure 2 for the list of
stakeholders consulted).
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4.

LITERATURE REVIEW

Adnan et al. (2013) conducted the study at Rawalpindi-Pakistan on the chemical composition
and sensory evaluation of tea (Camellia sinensis) commercialized in Pakistan. They stated
that the quality of black and green commercial tea samples was accessed by physiochemical
analysis, mineral analysis and sensory evaluation. A Significant variation in physicochemical
and organoleptic parameters was observed. The moisture, protein, fat, crude fibre, water
extracts and ash contents of the commercial tea samples were found in the range of 2.467.47, 0.87-1.141, 0.94-2.15, 11.23-17.21, 32.34-53.61, and 3.29-5.86%, respectively while
caffeine and catechin were found in the range of 2.34-4.33% and 0-7.44%, respectively. The
study provides a better knowledge regarding the quality of tea beverage available in Pakistan.
Similarly, it provides a solid foundation for consumer’s preference study regarding beverages
in Pakistan and formulating quality standards for safety point of view.
Ahmad et al. (2015) conducted the experiment, on the effect of rainfall on yield and crop
distribution of Tea at 3 different locations in Bangladesh. According to their findings Tea is a
cash crop in Bangladesh. For cultivation, harvesting and climate susceptibility, it is a unique
crop. This type of crop shows wide adaptability and grows in a range of climates. Tea
production is greatly dependent on rainfall, temperature and humidity. Among different climatic
factors rainfall plays most vital factor. Tea crop needs sufficient water but not like the water
logged condition. They determine the impact rainfall on yield and crop distribution of tea.
According to them the most critical factor for tea production are both rainfall and rainy days.
Rainy days are crucial factor for tea production. There affects negative for maximum rainfall
with minimum rainy days. There affects positively on production in the situation of maximum
rainfall with maximum rainy days. For maximum production, needs maximum rainfall with
maximum rainy days. According to them heavy or scanty or delayed rainfall adversely affects
the growth and yield of tea but it has been found that tea leaf production is slightly increasing
with increase in annual rainfall.
Akbar et al. (2017) carried out the research on the screening of Camelia sinensis germplasm
against Grey Leaf Blight of Tea and concluded that the Grey blight is a foliar disease of tea
plants caused by Pestalotiopsis. The grey blight pathogen was isolated from infected leaves
of tea plants in the National Tea and High Value Crop Research Institute (NTHRI), Shinkiari,
Khyber Pakhtunkhwa, Pakistan. Eight different varieties, Indonesian, Roupi, Jue King, P-5, P3, Qi man, Chuy and P-1, were investigated for yield loss and resistance against the grey
blight disease. The most resistant variety was Indonesian, which showed the lowest number
of lesions and the smallest lesion diameter, whereas the most susceptible variety was P-1
which showed the highest number of lesions and the largest lesion diameter. The grey leaf
blight pathogen significantly affected biomass and dry matter of the tested varieties. These
results showed that Pestalotiopsis significantly reduced tea yield and this disease can be
managed by growing resistant varieties.
Akhlas et al. (2003) evaluated a study on qualitative assessment of fresh tea produced in
Pakistan growing under different agro ecological conditions and fertilizer treatments. Their
objective was to evaluate the effect of plucking season, altitude and agronomic practices upon
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quality of tea using trials initiated in 1998 at Shinkiari and Battal on mature tea bushes. The
results showed that increased nitrogen treatments and different seasons have a significant
influence on Epigallocatechin (EGC), Epicatechin (EPC) and Caffeine level of tea leaves at
both localities. The results showed that tea produced in Pakistan contains constituents in
premium concentration highly desirable for Black tea processing.
Bedrood et al. (2018) conducted the experiment on the Toxicological effects of Camellia
sinensis (green tea) and stated that many scientific articles proved that green tea, has a great
potential to manage central nervous system, cardiovascular, metabolic diseases, treat cancer
and inflammatory disorders. However, it is important to consider that “natural” is not always
“safe.” Some relevant articles reported side effects of Green Tea, detrimental effects on health.
The aim of their study is to provide a classified report about the toxicity of Green Tea and its
main constituents in acute, sub-acute, sub chronic and chronic states. The most important
side effects have been reported hepatotoxicity and gastrointestinal disorders specially while
consumed on an empty stomach. However, there is limited data in using them during
pregnancy, and they should be used with caution in pregnancy, breast-feeding, and
susceptible people.
Bhatt et al. (2010) worked on Tea as a medical beverage and stated that Camellia sinensis is
commonly known as Tea which is most consummated beverage in the world. The diversify
properties of the Camellia sinensis encourage them for new research. There are lots of finding
in process on the tea. In their whole study we can see that tea is beneficial and may be it will
prove a good tool for better treatment option.
Carr et al. (1992) conducted the experiment on the role of water in the growth of the tea
(Camellia sinensis) at Tanzania. According to their outcomes the average yield of made tea
from well managed estates in the Mufindi district have increased from around 600 kg ha-1 in
the late 1950s to 3000 kg ha-1 at the present time: by comparison, yields from smallholder
farms have remained much lower, averaging only 400-500 kg ha-1. There have been a large
number of technical, economic and other changes over the last 30 to 40 years. The removal
of shade trees, the use of herbicides, the application of NPK compound fertilizers and the
introduction of irrigation have all contributed to the increases in yield. The opportunities for
increasing yields of existing tea, smallholder and estate, are enormous. Good, appropriate
research is needed to sustain this development over the long term, and suggestions on how
best this is done in order to assist the large scale producers as well as the smallholders.
Chatterjee (2005) conducted a study on the efficient extraction strategies of tea (Camellia
sinensis) in India. Their study examines possible reasons for stagnating export volumes of
Indian tea industry by analyzing the inter linkages between production, consumption and
exports of tea and also developing export function. The three models developed for supply,
demand and export are analyzed together using the SUR (Seemingly Unrelated Regression)
technique. The results of the study indicates that India did not experience a fall in tea exports
in the USSR period due to favourable terms of trade with the USSR, while in the post USSR
period, competition increased and hence Indian tea exports declined. It highlights that tea in
India is a necessity good as income elasticity is low.
Dutta (2012) conducted a study on the assessment of cultural Tea Rhizobacteria isolated from
Tea Estates of Assam, India for Growth Promotion in commercial Tea cultivars. Their study
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attempts to analyze the effects of age, pruning and fertilizer application on tea yield and to
derive a relation between yield and tea leaf area index (LAI). For the purpose at hand,
statistical analysis is applied to the data set collected at the section level of a tea estate from
1999-2007. Tea yield has been found to be correlated with age, NPK applications, pruning
and also leaf area index. Age shows a significant negative effect. A significant positive effect
of pruning has also observed. Stepwise regression confirms that leaf area index could play an
important role in predicting tea yield.
Franklin (2012) carried out the research at the University of Florida, entitled the M.sc thesis
more than just a cup of tea, according to him Tea is a beverage consumed by individuals from
a multitude of different cultures. It is often taken up with open arms and welcomed as a
prominent component of cultures, diets, and daily social interactions. The value of tea is based
as much on its physical properties as on the social meanings individuals have given it. He
argued that tea has its own culture. According to his findings it understands the value tea has
for Floridian tea enthusiasts, the roots of the tea culture, and what it is about tea that has
caused many to become “addicted”.
Gunathilaka and Gurudeo (2016) worked on Tea Industry and its price modeling in major Tea
Producing Countries they noted that the global production and consumption of tea has been
steadily increasing over the past decades. The tea industry has become a significant
contributor to the economies of producing countries such as Kenya, Sri Lanka, India and
China. However, the industry is confronted by a number of challenges. These challenges
include resource constraints, competition for land, unavailability of adequate labour, and
climate change. Therefore, identification of the appropriate methods for modelling tea prices
by incorporating a group of interacting time series variables such as price, production and
weather variables to explain the dynamic relationships among these time series is important
for producers.
Gupta and Dey (2010) evaluated a study on the development of productivity measurement
model for tea industry. Their study had made an attempt to address the issue of declining
production and unsatisfactory productivity performance of the Indian tea industry. It proposes
a comparatively simple productivity measurement model suited to tea industry. Productivity
accounting model is used and suitably given the form so as to fit to a tea industry. The
performance of the model is assessed by applying it to tea industry in Assam and it has been
found that the model is comprehensive and satisfies all the six criteria of measurement theory
such as validity, comparability, completeness, timelines, inclusiveness and cost-effectiveness.
Hicks (2009) conducted a study on the current status and future development of global tea
production and tea products to identify the critical challenges faced by the tea industry. It
examines the current situation and medium term prospects for production, consumption and
trade of tea and its impact on the world tea market. The following factors are taken to be
affecting global tea production: weather conditions, planted areas, population, age of tea
bushes, labour, capital, price of inputs and yield risk. According to him the above mentioned
factors should needed for affecting global consumption are income of the country, quality of
the products and substitutes and complements available.
Jigisha et al. (2012) evaluated the study on Green Tea as a magical herb with miraculous
outcomes and stated that Green tea in its purest and most un-adulterated form has always
influenced human health from generations and day by day scientific evidences throughout the
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world are making people aware of health benefits associated with this herbal drink. Though
Green Tea is not officially recognized as a medical agent, it is one of the most researched
plant-based remedies whose possible benefits include promotion of cardio-vascular health,
cancer prevention, skin protection, and antioxidant activity, to fight high cholesterol levels,
infection, diarrhea, fatigue and many more. The credit for their useful antioxidant property lies
with their huge collection of chemical substances called polyphenols and catechins make the
major contribution of them. The main objective of their review is to enlighten some recent facts
with relevance to the current status and advance in green tea benefits.
Khan and Hasan (2013) conducted a study on Tea Polyphenols in promotion of human health.
According to both of them Tea, next to water is the cheapest beverage humans consume.
Drinking the beverage tea has been considered a health-promoting habit since ancient times.
The modern medicinal research is providing a scientific basis for this belief. Tea is used as a
popular beverage worldwide and its ingredients are now finding medicinal benefits. Tea
consumption has also been shown to be useful for prevention of many debilitating human
diseases that include maintenance of cardiovascular and metabolic health. Various studies
suggest that polyphenolic compounds present in green and black tea are associated with
beneficial effects in prevention of cardiovascular diseases. In addition, anti-aging, anti-diabetic
and many other health beneficial effects associated with tea consumption are also described.
Khan (2016) worked on Camellia sinensis mediated enhancement of hormonal immunity to
particulate and Non‐particulate antigens and stated that the most common drinking beverage
in large portion of the world is Camellia sinensis. In his study, he evaluated the adjuvant effect
of green tea and tea polyphenols to particulate and non-particulate antigens. BALB/c mice
were immunized with particulate and non-particulate antigens. In his study Phenolic content
was measured in crude preparations of green tea. He observed a stimulatory effect of green
tea preparations on hormonal immune response mediated by the increased number of
antibody secreted cells in spleen. His study indicates polyphenols as major constituents
responsible for the enhanced and sustained adjuvant activity of green tea. He suggests that
tea polyphenols might be considered for real life evaluation during adjuvant mediated
vaccination trial programs.
Kamau et al. (2008) conducted a research at Netherland on the productivity and resource use
in ageing tea plantations. They analyzed that the current Tea industry plays a significant role
to the Kenyan economy and contributes 25% of the country’s export earnings and 4% of the
Gross Domestic Product (GDP). Tea farming is a stable long-term rural based enterprise that
provides livelihood to over 3 million Kenyans along the value chain. Yields in the estate sector
have remained stagnant and/or declined during the last decade, whereas the smallholder
sector has continued to experience a steady rise in both yields and area, though made tea
yields ha-1 are still lower than in the estate sector. It is recommended that before large scale
uprooting programs are implemented, soil quality assessment and genotype screening need
to be carried out.
Latif et al. (2008) evaluated the research in 2004 at District Mansehra and Battgram-Pakistan
to find out the potential of local tea production. On average, the yield of tea on growers’ fields
has fluctuated between 352 kg (fresh leaves) acre-1 to 393 kg acre-1 during 1997-2002. This
gave the growers annual gross income of Rs. 4224 to Rs. 5895 acre-1. Against these
expenses, the growers on average received Rs. 5370 during the initial 4 years, leaving Rs.
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55,561 as losses acre-1. While in each subsequent year, they received additional losses of Rs.
6176 for the 2000-onward periods. Tea plantation therefore had not been profitable for the
growers, in spite of the fact that the sale price of fresh leaves was enhanced from Rs.12 kg-1
in the first period to Rs.15 kg -1 in the second period. However, the tea grower continued
growing tea plantation because of the subsidies provided by the National Tea high value crop
Research Institute, Shinkiari-Mansehra. Presuming, growers should get at least Rs. 12,000
net income from an acre to substitute to the tea cultivation.
Martin and Kipkoech (2013) carried out the research on drought responsive genes in tea
cultivars grown in Kenya. They analyzed that Tea is one of the most popular non-alcoholic
beverages worldwide, and a leading foreign exchange earner and source of livelihood to over
three million people in Kenya. However, tea growing areas in Kenya experience a-biotic
stresses with drought been the most predominant. Tea plants tolerate drought through poorly
understood physiological, cellular/biochemical and molecular processes. Development of tea
cultivars adapted to water-deficit stress greatly relies on an understanding of mechanisms of
plant responses. In conclusion, molecular changes in tea plants bring about the physiological
and biochemical changes. The physiological and biochemical changes observed thus were a
clear indicator that water stress response is controlled at the genetic level.
Mukhopadhyay et al. (2015) worked on the Biotechnological advances in tea (Camellia
sinensis). They examined that Tea, globally admired, non-alcoholic, caffeine-containing
beverage, is manufactured from the tender leaves of the tea plant. Plants are forced to remain
in the vegetative stage as bushes by following cultural practices like cantering, pruning, and
plucking, and they are harvested generally from the second year onward at regular intervals
of 7–10 days in the tropics and subtropics. Originally, the Chinese were the first to use tea as
a medicinal beverage, around 2000 years ago, and today, around half of the world’s population
drinks tea. It is primarily consumed as black tea (fermented tea), although green tea (nonfermented) and oolong tea (semi-fermented) are also consumed in many countries.
Nixwell et al. (2015) carried out the study at Morgenzon on plant growth and development of
bush tea as affected by Nitrogen, phosphorous and potassium nutrition. Aaccording to them;
Tea is a popular beverage used as an herbal and as medicine for cleansing or purifying the
blood, treating boils, headaches, infested wounds, and cuts. In some parts of South Africa,
people drink bush tea for aphrodisiac reasons. Bush tea was grown under varying N, P, and
K levels in all four seasons to determine the seasonal nutrient requirements for improved plant
growth. Three parallel trails for N, P, or K one at each season were laid out in a randomized
complete block design (RCBD) with six treatments replicated eight times. Results of the study
demonstrated that, in all trails regardless of season, N, P and K nutrition increased bush tea
fresh and dry shoot mass, plant height, number of leaves, number of branches and leaf area.
Richard (2007) evaluated the research study on the water management and smallholder
fairtrade Tea producers in South Western Uganda. Aaccording to his findings, Kayonza
Growers tea factory is a remote tea factory in south western Uganda which consists of two
core estates and 4072 smallholder tea farmers currently producing tea over a total area of
1604 ha. There is a perception that yields of smallholder tea vary significantly throughout the
year and between years. The data confirms this, with yields in the lowest producing months of
February, July and August as little as 6% of annual yield production. The yield analysis showed
average yields of made tea to be 1250 kg ha-1 in 2005. However, yield prediction estimated
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possible yields of 2378 kg ha -1 of made tea. Although tea provides a regular and reliable
income source, smallholders may prefer to irrigate other high value cash crops and crops for
home consumption.
Sajid et al. (2015) conducted the experiment on the taxonomic study of Tea cultivars,
cultivated in Pakistan by using morphogenetic approach. They stated that Tea is the most
consumed beverage in the world. Six genotypic cultivars of tea, namely Indonesian, Sri
Lankan, Ruopi, Qi men, Chuye and Japanese were taxonomically characterized by using
morphogenetic approach. Taxonomically genotypes were divided into two clusters with
genetic distance (GD) 4.5. The Cluster-I contained four cultivars bifurcating into two sublineages with difference of GD 3. Intra-cluster GD of between genotypes Japanese and Sir
Lankan was 2.0 GD and Chuye and Ruopi genotypes were closely associated with 1.8 GD.
The cluster-II indicated the trait homology between Indonesian and Qi Men populations was
1.4 GD. This demonstrates that Qi men and Indonesian genotype are genetically more closely
related than other genotypes, may be originated from one ancestor. The vein pairs per leaf
was highest in Indonesian (13.60), followed by Qi men (12.08). The internodes distance was
highest in Qi men (3.7 cm) succeeded by Ruopi (3.6 cm). This analysis also reflects that
although these tea cultivars are phonetically similar to each other but can be differentiated by
use of numerical analysis.
Thomas and Ahmad (1970) carried a study on the factors affecting tea production in Pakistan.
The total domestic absorption of tea in Pakistan is regressed with time as the independent
variable and it has been found that there is a steady increase in absorption at the expense of
declining exports. The short run fluctuations in tea production have been analyzed taking into
account factors like rainfall, temperature and number of rainy days in a year. The results
indicate that the quantity of rainfall is not closely related to production. On the other hand,
rainfall has significant correlation with production in the not-so-cool month.
Waheed et al. (2002) evaluated the research at NTHRI from 1982-2002. They studied an over
view of Tea plantation in Pakistan. They concluded that the flourishing of the tea industry in
Pakistan in its present form, many attempts have been made so far on Government level and
in private sector as well from the last 50 years. The serious efforts began in the late 80`s.
Recently new and more extensive plantations are being built-up, under the auspices of
PARC/NTHRI in the Northern part of Pakistan. In the study an over view of all efforts are being
shown for its development. The successful growth of tea plants in the area have been
ascertained, the yield potential and quality of made-tea have been assessed to be
economically viable, the extent of suitable area has been identified and finally, the production
package for growers has been evolved.
Zakir et al. (2015) evaluated the antimicrobial study, various extracts of Green and Black tea
(Camellia sinensis) and Lemon grass (Cymbopogon citrates) for antimicrobial activities
against six bacterial strains including both human pathogenic bacteria (Escherichia coli,
Pseudomonas aeuroginosa, Staphylococcus aureus and Salmonella typhi) and plant
pathogenic bacteria (Erwiniacarotovora, Agro bacterium tumifaciens) and one fungal strain
(Candida albicans) by disc diffusion susceptibility method. Of human pathogens, P.
aeruginosa was found most susceptible to all three different tea varieties; though rest of the
strains also demonstrated prominent sensitivity. In comparison, black tea extracts were fewer
activities than green tea and lemon grass. However, all the three tea varieties illustrated
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profound activity against plant pathogenic bacteria. Similarly, when extracts of tea were tested
against C. albicans, green tea and lemon grass exhibited significant activity while black tea
was found mostly inactive.
Zhang (2012) conducted the experiment on the characteristics of New Zealand Oolong Tea,
and stated that Tea is a beverage made from steeping dried leaves in hot water. Worldwide,
more than 10,000 different teas are made from different varieties of Camellia sinensis. The
main unique problem with New Zealand Oolong tea is the character of special colour and
flavour and different process of manufacture. His research investigated the characteristics of
New Zealand Oolong tea processing and uses HPLC to determine the content of EGCG in
fresh tea leaves of New Zealand Oolong tea. The results showed that the early stages of the
current tea manufacturing process are critical for controlling the EGCG content and extend of
EGCG oxidation in the finished product.
Zhou et al. (2014) carried out the experiment on the exogenous abscisic acid significantly
affects proteome in tea plant (Camellia sinensis) exposed to drought stress, and stated that
tea is an important economic crop, and drought is the most important abiotic stress affecting
yield and quality. Abscisic acid (ABA) is an important phytohormone responsible for activating
drought resistance. The objective of their investigation was to test the evaluation effects of
exogenous ABA on the leaf proteome in tea plant exposed to drought stress. The combined
treatments of exogenous ABA and drought showed up regulation of 10 protein spots at 12 h
and up regulation of 11 proteins at 72 h after initiation of drought stress. The results support
the importance of the role that ABA plays in the tea plant during drought stress, by improving
protein transport, carbon metabolism and expression of resistance proteins.
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5.

CLUSTER IDENTIFICATION AND
CHARACTERISTICS
5.1.

Overview

The total production of both Black and Green tea is negligible in Pakistan. Presently tea
cultivated area in Pakistan is only limited to District Mansehra of KP at an area of 100 ha with
production of 25 tonnes. With small land holding capacity, 250 farmers each having one-acre
tea orchard are cultivating tea, plucked leaves, and sell fresh to Unilever Brothers at Rs. 46/kg.

Figure 1: Potential Areas (64000 ha): Mansehra, Battagram. Swat Shangla and
Dir.Existing Areas (100ha): Mansehra.
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5.2.

Characterization of the cluster

The prospective tea growing areas in Pakistan is located in Hazera and Swat in KP lying
around 34-37 °N latitude and between 72-75 °E longitude in a conjugate belt in the foot hills
of Himalayas and Hindukush. Average humidity level in the cluster area ranges 30-80% and
average rainfall 1000-1500mm unequally distributed during different part of the year. Average
per ha yield in the cluster area ranges 300-400 kg. Farmers grow old tea varieties although
NTRI has developed new varieties more suitable for the area.
Table 7: Salient features of Mansehra Tea Cluster
Salient features

Detail Specification

Products




Existing district

Mansehra, Batagram, Swat, Dir and Shangla

Area of the cluster (ha)

121 (Including government forms)

Production (tones)

25-30 Made tea or 400 tonnes of fresh leaves

Average yield/acre

300-400 kg black tea (1500-2000 kg green leaves)

Percentage of the crop
area that lies in the
cluster (tea area in the
country)

100%

Geographical and
Environmental factors







Soil texture and Ph







Tea growers
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Black tea (orthodox and CTC)
Green tea

Temperate climate having temperature range from 200 C to 400 C in
summer and -40 C to 200 C in winter.
Relative humidity range between 30-80%.
Annual rainfall range is between 1000-1500mm which is not equally
distributed across the year.
Sometime prolong drought in May, June, September and October
adversely affect both the quality and quantity of tea.
The potential tea areas are 1000-1500 m above sea level.
Soils are sandy loam, clay loam, having gravels.
Soils are well drained steeply terraces
Although most suitable pH for tea cultivation is 4.5-5.5 (acidic soil).
Most soils in the area have pH 5.5-6.0 pH range, while at some
location its pH is even slightly high.
Most commonly tea gardens are located in mountainous areas or
near tropical jungles.
Water requirements are fulfilled through rains, springs and very rare
through tube wells.

Small growers each having one-acre tea orchard. The number of tea
growers is 250 and they are scattered and have not enough knowledge
about the crop.
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Plant characteristics








Varieties features







Nursery and planting








Inputs/Management
practices








Pruning and plucking
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When left for seeds the plant attains height up to 40 feet in tropics.
Tended tea bushes produce tea from 80-100 years.
Bushes are generally cut back every year for maximum production
and for the convenience of the harvester.
The growers will have to wait from 4-5 years for first harvesting.
Some tea is mechanically harvested but majority is done through
hand plucking.
The plucking portion consists of two leaves and a bud on the pruned
bushes.
The varieties grown in the tea cluster are Sinensis type from Chinese
origin selected at NTHRI and Unilever brother tea research station.
The NTHRI worked on 13 varieties and they recommended Quiman
and Rupa for general cultivation.
The Lever Brother worked mostly on cloned selection and
recommended P3, P5 and P8 clones for the area. P5 and P8 clones
are giving maximum production of 5 tonnes’/ha fresh leaves followed
by P3 clone with production of 4.2tonnes/ha.
The plucking season starts from April and continues up to October.
Hand plucking is done once in a month with an average of 15-20 kg
fresh leaves/labor.
The plants can be raised both from cuttings and seeds. The Unilever
brother plantation is mostly from cuttings, while NTHRI is mostly
using seed and little bit from cuttings.
For both types acidic soil fewer than 80% shade Nylon net cloth is
used.
The seed is sown in October and germinated in March, while the best
time for raising nursery is July and August.
The nursery is transplanted in the field when it attains the size from
40-50 cm.
Plant to plant space is kept 2 feet and row to row space is 4 feet.
5000 plants are needed for one-acre area.
Vegetables are intercropped before commercial production.
During plantation 1-2 bags/acre of SSP are used.
The nitrogenous fertilizers especially ammonium sulphate in two split
doses at the rate of four bags/acre are used during second year, five
bags/acre during third year, six bags after four years and 7 bags/acre
during commercial production in three split doses. The farmers are
not using potash at the present time.
Regular weeding, hoeing and spray of available micronutrients are
applied.
During the drought season especially in May, June September and
October the plants are irrigated at 10-15 day intervals.
As tea is new introduction in the area the crops have very little
disease and pest problem. For any occurrence of such problems the
available pesticides in the market are used.
The tea crop is pruned in winter season for bush conversion to attain
the size of 2.5-3 feet, for the convenience of the harvester and to get
maximum flush (fresh leaves).
The pruning is done through skilled people.
The tea bushes start production at 4-5 years after plantation.
The growers usually plucked their product through hired or family
labor.
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Transportation

Plucking is done by male, female and children together
The plucking season is from April to October at an average of one
pluck/month.
Average plucking capability of one labor is 15-20kg/day at Rs
500/day.
The most expensive activity on the part of tea grower across the
value chain is the plucking which costs from Rs.80000-100000/ha.



Processing

After plucking the most important activity is the transportation of the
raw material (fresh leaves).
 The Unilever brother purchases the raw material at the farmer
doorstep at Rs 46/kg presently. The company has their transportation
facilities.
 The shelf life of tea flush is from 3-5 hours during which it must be
reached to the processing plant.
 The payments are made to the growers through cross cheques
 Per kg fresh leaves price in Pakistan is quite high as compared to
other producing countries i.e. Bangladesh 27/kg and India 22/kg.
In Mansehra the Unilever Brother mostly processes black tea while the
NTHRI black and green tea. Black tea is of two types
 CTC
 Orthodox
Both green and black teas are processed in the same way from the same
plant but in black tea fermentation is needed while in green tea no
fermentation is involved. Steps in black tea processing are:
 Withering
 Rolling
 Fermentation
 Firing/drying
 Blending

Distribution

After processing the made tea of NTHRI is presented for open auction.
The 2017-18 open auction rate for one kg tea was PKR 300. Similarly,
the Unilever brother shifted their processed tea for further steps i.e.
blending, packing and packaging to their main warehouse.

Supply chain

Contractual
arrangements
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The tea plantation got momentum from 1998-2007 at an area of 870 ha
in Hazara and Malakand. After 2007 the plantation declined to 100 ha
and confined only to Mansehra. The decline was due to the following
factors







Climate change
High production cost
Low rate of return
High gestation period
Competition with horticulture crops.
Lack of government interest






Inputs are purchased by the tea growers
The output prices are fixed before harvest
Financing facilities are provided by banks
Unilever brother and NTHRI provides the desired training
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5.3.

SWOT Analysis

The SWOT analysis were carried out in focus group discussions in major tea producing of
different stakeholders of tea crop. The results are placed around the tea value chain including
cost, benefits and investments (Table 8). The tea cluster has many strengths and opportunities
including natural comparative advantage with respect to agro-ecological conditions i.e. water,
climate and soil pH which cannot found in others parts of the country except Hazara and
Malakand Division of KP province. Tea has a long lifespan, environment friendly plant, labor
intensive, employment generating and its maintenance is relatively easy as compared to other
crops, and have stable price. Although currently yield level is low this is a weakness. On the
other hand, climate change, long gestation period, competition with horticultural crops and
development of new varieties are major threats and weaknesses. Table 8 presents the SWOT
analysis of Hazara Tea Cluster.
The perceived strengths, weaknesses, opportunities and threats are grouped and described
under the following twelve parameters across the tea value chain in the given table.
Table 8: Strengths, Weaknesses, Opportunities and Threats.
Parameters

Crop
characteristics

Climate and soil
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Strength
 Permanent cash
crop production
can be obtained
from 80-100 years.
 Regular plucking
after 20-30 days
generates regular
jobs.
 After the
establishment of
plantation the crop
maintenance is
quite easy, the
crop needed
occasional pruning,
maneuvring and
irrigation.
 Bitter taste of the
plant protects it
from grazing
animals.
 Suitable climatic
conditions.
 Rainfall between
1000-1200 mm.
 Relative humidity
above 50%.

Opportunities



Congenial
climate was
indicated by
growers and
other
stakeholders

Weaknesses
Long gestation
period 4-5 years
from the initial
plantation up to
commercial
production

Threats

Climate
change i.e.
global
warming,
prolong
drought,
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Parameters

Inputs availability,
quality and costs
(tea
seedling/saplings,
fertilizers,
pesticides
implements,
hormones etc.)

Employment
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Strength
 The unique climatic
conditions provide
a distinct flavor and
quality.
 Environment
friendly plant.
 Tea helps to stop
soil erosion and
land sliding.
 Introductory new
crop having very
little disease and
pest problem.
 Can be cultivated
on steep slopes
cultivable waste
land.
 After commercial
production there is
no emergence of
weeds.

Opportunities
 pH 4.5-5.5
need acidic
soil can also
be grown on
5.5-6.0 PH.
 Mansehra
has soil pH
5.5-6.0.

Easy availability.

Labor intensive crop
provided employment
to vast majority of
people in fields from
nursery, land
preparation, skilled
labor for plucking and
pruning as well as
giving employments at
processing level.
Tea sector for
employment
generation especially
women can be viewed
a good opportunity.
Established market for
green leaves in the
shape of Unilever and
NTHRI.

Mechanization
of tea
cultivation.

Mansehra tea
can be exported
with higher rate
due to its

Weaknesses

A lot of
adulteration and
duplication in the
inputs especially
in fertilizers and
pesticides, high
cost and low
quality.
High wages of
labor as
compared to
neighbor
countries like
India, Srilanka
and Bangladesh
increase the
production cost.

Large gap
between Unilever
(Rs.46/kg)
purchase rate

Threats
uneven
distribution of
rain,
reduction in
humidity
percentage.
Temperature
above 350 C
cause’s
sunstroke to
newly
established
orchards,
especially in
May and
June reduce
tea quality
and quantity.

Due to more
employment
and earning
opportunities
in big cities
and foreign
countries, the
shortage of
labor in
future is
expected.

No provision
of market
information
just one
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Parameters

Marketing

Infrastructure
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Strength
Company is
purchasing farmer
product directly with no
middle man
involvement.

Well established tea
research institute in
government sector and
also Unilever brother
tea research station in
private sector.

Opportunities
temperate
climate nature in
the form of
organic tea. The
tea can fetch
good amount of
foreign
exchange.
The production
of special tea
such as green
tea, oolong tea
and value added
tea e.g. bulk tea,
tea bags, packet
tea and instant
tea is possible.

Weaknesses
and NTHRI
(Rs.30/kg)
High wages of
labor, processing
cost and gaps in
production.
No alternative
with growers.

Rural
infrastructure i.e.
roads, bridges
and other
communication
structures is a
major hindrance
for the tea sector.
Provincial
government,
agriculture
departments are
present but
having no ideas
and practical
work about tea
development.
Lack of small
scale cottage
industries.
Lack of will
equipped and
accredited
laboratories for
the chemical
analysis of tea.
High interest rate
grace period is
not enough.

Threats
private
company
purchases,
the farmers
produces as
the tea
growers are
unaware of
demand,
supply,
national and
international
prices.

Inadequate
government
support in
terms of
providing
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Parameters
Government
policies and
support

Quality and price
of tea leaves

Extension and
Research

36

Strength

The unique taste of
Hazara tea in terms of
good flavor, color and
taste developed due to
conducive climate.
Mostly the tea growers
were practicing the
collection of the tender
apical portion of shoots
comprising of 2-3
leaves and terminal
bud for processing.
Strong infrastructure of
all relevant
departments on
provincial basis.

Opportunities

Weaknesses

Low shelf life of
green leaves
ranging from 3-5
hours after
harvest.
Unscientific
plucking,
handling and
transport

The only working
federal
government body
on tea research
and development
is NTHRI
confined only to
offices.
No coordination
between
government and
private sector for
tea improvement.
The technical
aspect of tea
never received
due
consideration.
Lacking of proper
package of
production
practices to the
growers for the

Threats
subsidies,
loans,
special
concessions
or privileges
for tea
growers.
Lack of
government
interest to
frame
functional tea
board.
Leaves
reaching the
processing
unit consist
of coarse
leaves from
some of the
growers.

No
permanent
research and
extension
services on
tea crop from
the provincial
government.
The private
sector is
involved in
purchasing of
plucked
leaves and
processing.
No further
research and
development.
Ineffective
extension
and research
on the tea
cultivation.
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Parameters

Strength

Opportunities

Tea is a crop of
foothills where
other crops
cannot be
grown.
Tea bushes are
quite young with
the passage of
time yield will
increase.

Crop yield and
economics.

Price of fresh leaves is
quite high as compared
to neighboring
countries Rs46/kg
while in India and
Bangladesh it is Rs22
and Rs.27,
respectively.
Transportation cost is
paid by company.
Payment at the door
step of the growers.

Private sector Unilever
brother.

Organizations
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Weaknesses
development of
special tea like
organic tea.
NTRI converted
into NTHRI which
shows the lack of
interest of the
government as
well as of
growers in tea
cultivation.
Huge gaps
between the yield
as compared to
international level
i.e. 4000kg/ha
while in India it is
10000kg/ha.
Cannot compete
horticultural and
even agronomic
crops.
Huge initial
investment
100000150000/ha
High operational
cost 6000080000/ha.
Poor yield than
neighboring
countries.
Price of green
leaves is not
stable.
Plucking cost is
very high.
Government
sector NTHRI
(federal setup)
Agriculture
extension
(provincial setup)
no involvement in
tea promotion.
Two agricultural
research station
in the area with

Threats

Processing
cost is very
high 400500/kg.
Involvement
of private
sector very
poor.
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Parameters

Area under tea
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Strength

Opportunities

The growers are selling
their raw material at
their doorstep.
The growers are
getting good price
compared to
neighboring countries.
The growers have
some knowledge about
ideal soil, soil pH and
climate
recommendations for
tea plant.

Growers can
easily produce
organic tea.

Weaknesses
no research work
on tea.
Water
management and
soil conservation
(provincial setup)
with no works for
small check
dams of water in
the hilly terraces.
No cooperative
societies.
No farmer
unions.
Small growers
having one-acre
tea plantation
with total number
of 250 tea
growers.
Scattered in the
area difficult for
private sector to
collect their
product.

Threats
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6.

GAPS AND CONSTRAINTS

After literature review, stakeholders’ consultation, and detailed characterization and SWOT
analyses of tea value chain, following gaps and constraints were identified in the tea value
chain in Pakistan.

6.1.

Varietal Evaluation

Technology is the main instrument for the development of any commodity. As far as Chinese
varieties are concerned they are mostly suitable for Green Tea instead of Black Tea. So, there
is a need of continuous evaluation of varieties with greater potential of yield, quality and
adoptability to climate change. Similarly, the Unilever Brothers have a series of clonal selection
including P-3, P-5 and P-8 since 2004 and no further development in clonal selection or
cultivars has been taken after that. So, the research needs in the tea Cluster be upgraded up
to international standard for the introduction of varieties having high yield potential, disease
tolerance and adoptable to climate change.

6.2.

Environmental & other Requirements

Climate, soil structure and pH are the most important factors for tea growth. It requires 10001500 mm evenly distributed rainfall annually and air temperature ranges from 20-30 °C for
optimum growth. Tea is cultivated in sandy loam acidic soil having pH ranges from 4.5-5.5 as
ideal but can grow in upper range up to 6.5 PH.
Pakistan was the 3rd largest importer of tea in the world in early 2000s and imports all of its
black tea from 19 different tea growing countries (Waheed et al. 2002). During late 2000s, the
country has become the top world tea importer.
The demand is increasing day by day due to population increase. Pakistan started indigenous
tea cultivation under the auspices of PARC (Pakistan Tea Association, 2010). Climate change
is the most important factor towards tea crop husbandry. Tea is very sensitive crop highly
affected from climatic change. The drought in May and June brings very adverse effect on Tea
production.
Tea production is greatly dependent on rainfall, temperature and humidity. Among different
climatic factors rainfall plays most vital role. It needs sufficient water but not like in water
logging. Most critical factors for tea production are both rainfall and rainy days. Rainy days are
crucial factor for tea production. They affect negatively for maximum rainfall with minimum
rainy days. There affects positively on production in the situation of maximum rainfall with
maximum rainy days. For maximum production, needs maximum rainfall with maximum rainy
days. (Ahmad et al., 2015)

39

KNOWLEDGE FOR LIFE

6.3.

Climate change

Climate change is the most important factor faced to all agricultural commodities but tea is
most vulnerable and sensitized crop as compared to other crops. Tea needs average rainfall
of 1200-1500 mm/year with equal distribution across the year. Due to climate change the main
pattern of rain has been changed, its quantity has been reduced and even during the rainy
season of July and August. This changing patter adversely affects the tea quality and quantity.
Similarly, tea need relative humidity above 70% but sometimes it drops to 20%.

6.4.

Problems at Administrative Level

The tea growers in Pakistan are not similar to those in other tea producing countries of the
world. The situation in Pakistan is totally different. There is no permanent tea development
board. Even in Sri Lanka and Kenya they have permanent tea development structures in the
shape of Tea Small Holding Development Authority (TSHDA) and Kenya Tea Development
Agency (KTDA) which protect the rights of small tea growers and have vigilant eye on the
performance of each actor across the value chain.

6.5.

Constraint at Processing Level

The cost of processing at factory/processing level is almost triple as compared to international
level. It is due to the supply of inadequate quantity of raw materials i.e. plucked leaves, high
cost of electricity and diesel charges and other miscellaneous costs. This information’s were
taken from the in-charge of Unilever Brother.

6.6.

Lack of Value Addition Techniques

The cost-price challenge may be met not only by reducing cost of production but also by
significantly increasing the selling price. Manipulating the tea manufacturing process unique
added value products is a direction that smart producers should consider. Ideally, innovative
process manipulation should show a very small cost increase to achieve a very large price
increase but here it is lacking.

6.7.

Initial Investment vs. Return

The initial investment on tea is Rs.0.4-0.5 million per ha while the return is zero up to five years
after plantation. During commercial production there is very little difference in the cost of
production and net return, due to low production, high plucking cost and other management
expenditures.
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6.8.

Long Gestation Period

Tea has long gestation period of 4-5 years during which there is running cost on the crop
without any return. As the farmers are either small land owners or lease their land, thus cannot
affordable such a long gestation period. It might be the main constraint in establishing tea
gardens in the area.

6.9.

Competition with other crops

Tea cannot compete with horticultural crops and even agronomic crops on normal cultivable
lands. The net return from tea is low as compared to horticultural crops. The net return from
one acre of tea is about 50000 while it is almost 200000-300000 in case of horticultural crops.
However, as tea can be cultivated on relatively marginal land where tea may have certain
edge on other crops.

6.10. Constraint at plucking level:
Tea is plucked manually through labors. The skilled labor can pluck 15-20 kg leaves at Rs.500
per day. From one ha, 4000 kg fresh leaves need 200 labors with cost of 100000, which is the
most expensive activity on production level across the value chain.

6.11. Low Production:
The tea growers usually pluck their tea gardens on monthly basis in the cluster area, but in
tropic or subtropics the plucking period is at ten days’ interval. Similarly, in tea cluster area,
the plucking season is hardly from 4-5 months while in the areas near to the equator tea
productions are round the year. So there is great gap of production for round 7-8 months of
the year.

6.12. Constraint at processing level:
The cost of processing is very high i.e. US$3.5-4 per kg (Source: Unilever Brother). The
increased processing cost is due to inadequate supply of raw materials and operation of the
Unilever Brother through diesel. It can be reduced by maximum supply of raw materials and
change over the unit from diesel to gas.

6.13. No value addition:
Till now no value addition, neither from Unilever nor from NTHRI, is introduced to boost the
price to a certain level thus reducing the processing cost. The NTHRI sell the produce through
open auction. The previous year (2017) sale rate per kg was US$3.0. Similarly, Unilever
Brother shifts their produce to main store in loose form.
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6.14. Stagnancy in International Tea Prices
The cost of production across the value chain is increasing very sharply but tea prices
remained either stagnant in the last twenty years or it moved with a tortoise speed.
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6.

TEA CLUSTER DEVELOPMENT
POTENTIAL
6.1.

Overview

Pakistan spends about US$ 549.6 million on tea import during the year 2018
(www.worldstopexports.com), International trade Centre, 2018). The import bill can be
reduced to certain extent from US549.6 milliontoUS$517.93 million, i.e., saving by
US$31.67million per year by expanding tea cultivation to 10000 ha (waste land and
mountainous terraces in Hazara), adopting advanced technology packages for tea crop, and
reducing the processing cost through availability of abundant raw material and other factors
affecting the processing cost. This will certainly bring positive economic and social impact in
the area as well as in the country.
In this section an attempt has been made to evaluate Hazara tea cluster potential specially
production, processing and branding.

6.2.

Production Potential

6.2.1.

Potential of Area Expansion of Tea

As already noted in the introduction section, a survey conducted by the Chinese experts in
1982 suggested that more than 64000 ha of land suitable for tea cultivation (sloppy mid-hill
mountains with low pH value receiving reasonably good rainfalls) is available in Mansehra hilly
terrain in KP, while some parts of Swat and Azad Kashmir are also suitable for tea cultivation
(Annual Report Tea Developmental Cell KP, 2002).
More focused survey would be required to identify the exact mountain slopes where such
cultivation may be started. After the consultation with stakeholders, we concluded that at least
10,000 ha can be identified for tea cultivation in Mansehra division. With appropriate
incentives, this can increase fresh tea production in the country by 15.8 thousand tonnes which
will be worth of US$50.7 million.

6.2.2.

Potential of Yield Improvement

Pakistan is the leading world tea importer. Although tea is a potential crop for the mountainous
terrains of Hazara and Malakand Division but there is a great gap of production as compared
to international level which is clear from Table 9.
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Table 9: Constraints in tea production.
Yield Gap and National Tea Production
Parameter

Units

Average

Average yield per ha (Global)

1200-1600 kg (Made Tea)

1400 kg

Average yield per ha (Pakistan)

600-1000 kg

800 kg

Yield Gap (%)

75%

Source: NTHRI, Unilever & Tea Statistics Global Scenario.
As shown in the table above the average yield of made tea worldwide is from 1200 to 1600
kg/ha as compared to 600 to 1000 kg/ha yield in Pakistan. So there is a huge gap of
approximately 75% production of made tea as compared to international production.
However, our consultation with stakeholders suggests this yield can be increased by 25% from
the present level of 800 kg/ha of black tea to 1000 kg/ha. For this purpose, NTHRI’s
recommended variety of Qi-men for general cultivation to the farmer’s community may be
helpful. The advanced tea varieties should be supplemented with full packages of technology
i.e. fertilizer application, using of various foliar products for the maximum desired vegetative
flush, timely pruning, proper distance between plant to plant and row to row and other advance
production techniques. Moreover, improved clones P3, P5 and P8 may also be tested at the
farmers’ fields.
The second and most important factor for tea production potential is the bringing of
mountainous terraces and cultivable waste land under cultivation which on one hand will bring
economic development and on the other hand friendly environmental change in the area. The
net economic benefit from this intervention is 31.67 million US$ after five years annually.

6.3.

Available Quality

The processed tea samples of black tea cultivated and produced in Pakistan were sent to the
world renowned companies including Tea Craft Company for conducting quality tests. These
companies have found the Pakistan tea to be of good quality. Moreover, the processors
believe that they can easily attune the taste of the consumers according to the available quality
through advertisement. Therefore, Pakistan can compete internationally in terms of tea quality.

6.4.

Production to import ratio

Presently the production to import ratio is negligible. However, by strengthening the Tea
Cluster through increase in area and productivity, the import bill will be reduced from
US$549.6million to US$517.93 million at the rate of 5.76% annual reduction in import bill.
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6.5.

Potential in employment generation

Tea is the only agricultural commodity which can generate countless jobs starting from nursery
production, plantation, and operational practices from plantation to plucking, processing and
marketing. During the implementation period of the cluster 50000 jobs opportunities are
expected. In various segments of the cluster i.e. Nursery raising and its management, land
preparation, transportation, orchard management, plucking, processing and branding after the
cluster implementation period of 8 years again it will provide 20000 jobs as for one ha tea
garden 2labors are needed throughout the year.

6.6.

Decreasing processing cost

Currently very little tea is processed at NTHRI and Unilever Brother processing units. By
increasing the tea cultivated area the efficiency of processing units will be improved due to
availability of abundant raw material which will ultimately reduce the processing cost. Similarly,
the processing cost will also be reduced by changing over the processing unit form diesel to
electricity which will at least bring 30% reduction in processing cost.

6.7.

Branding

Branding is the most important factor which can improve the value of the product through little
investment and can create market attraction. As Hazara is mountainous zone, having
temperate climate, tea is non-traditional in the area with no pest and disease problems. If
these characters are mentioned on tea pack it will boost the tea product price.

6.8.

Livelihood in the Marginal Areas

Tea besides being highly remunerative (as it will be cultivated on waste land and foothills
where other crops cannot be easily grown) and labor-intensive crop which can provide
acceptable livelihood to rural communities which in term can restrict its migration towards
urban area. Once established, it remains productive for 80 to 100 years. Finally, above all,
unlike other traditional annual crop, it requires only nutrients (fertilizer) supply and a little bit of
plant protection/maintenance measures throughout its life (Amin, 1998)

6.9.

Infrastructure and loan facilities

Hussain et al., (2001) find out the literacy rate of the growers is quite appreciable i.e. 90% and
they are willing to cultivate tea in the area provided that they are motivated by the provision of
short term interest free credit, development of the infrastructure of roads and subsurface
irrigation system, setting up of black tea processing unit and establishment of Tea Board in
District Mansehra. It is expected that after the establishment of black tea processing unit and
provision of farmer’s incentives more than 80% of the area could be brought under tea
cultivation.
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7.

STRATEGIES, PLAN TO REALIZE
THE CLUSTER POTENTIAL
7.1.

Plan

Tea is very different crops as compared to other crops included in cluster development
program vision 2025. Tea is the most common beverage throughout the country and mostly
imported from Kenya and Sri Lanka. The import bill 2018 was US$549.6 million. To reduce
this huge drainage of foreign exchange, some responsibilities lie on policy levels while some
others have to be shared among other stakeholder of the commodity. Looking at the potential
and gaps as discussed above, and discussions with the stakeholders, following targets are
fixed for the tea up gradation plan (Table 10).
Table 10: Target of tea cluster plan
Sr. No

Targets

1

Plantation at an area of 10000 ha in the hilly terrains of Mansehra to reduce tea import bill
at the rate of 5.76%/year from 549.6 million US$ to 517.93 million US$ over the period of
eight years.

2

Introducing high yielding, disease tolerant, suitable varieties against climate change
through breeding program.

3

Soil mapping of the tea potential zones for accurate pH.

4

To reduce tea processing cost by shifting it from diesel to gas.

5

Incorporating value addition.

7.2.

Policy Reforms

On policy level reforms, the government should impose some tax on tea import in the form of
cess like in Tobacco and Sugarcane, and use this money only for the promotion of tea
cultivation in the country. From this money special incentives should be provided to develop
new suitable land for tea cultivation. Similarly, tea has high gestation period from 4-5 years
and mostly the growers have small landholding. For these growers it is very difficult to survive
without any return from their lands for four to five years. So, the government should provide
them interest free long-term loan for that period to be return gradually when plantation starts
producing yield. Likewise, promote tea cultivation in the mountainous terrains through small
check dams which can store rain water for its use during drought season. The government
should formulate a functional Tea Development Boards (TDB) like in other tea producing
countries of the world. The tea development board will guide, and supervise the tea research,
and it will also safeguard the growers and processors interests. The TDB will also coordinate
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research and development among various government departments and private sectors
agencies. The Agriculture Research and Extension Department, Water Management, Soil
Conservation and Forest Department should actively participate under the umbrella of TDB
for the implementation of their specific activities.

7.3.

Identification and Development of New
Suitable Land for Tea Cultivation

A comprehensive survey should be conducted to identify suitable land for tea cultivation in
Hazara and Masehra Divisions. Moreover, developers should be provided spec incentives to
develop these lands for tea cultivation. Moreover, newly developed lands should be distributed
for the interested tea growers at subsidized price which will be borne by the government. The
newly developed lands should also provide incentives to develop check water dams for regular
cultivation of tea plantation.

7.4.

Production level strategy

As indicated earlier, there is a huge productivity gap in Pakistan as compared to the
international yield. This huge gap can be reduced at least up to 25% by improving investment
on tea research and development. Special attention should be given to spread the existing
high-yielding varieties among farmers and developing new improved climate change tolerant
varieties through sustainable research program. These varieties should be tested at different
elevations, soil pH, temperature and at different rate of relative humidity. Similarly, organic
and inorganic tea production must be analyzed as tea is new crop in the area and having very
less disease and pest problems. Tea nurseries should be established in private and public
sector through cutting in order to keep its homogeneous characteristics. The growers should
be trained in tea management practices. In order to reduce the plucking cost up to 75% mostly
from Rs.100000to Rs.250000 per ha, mechanical harvesting should be encouraged. The
NGO’s should specifically be encouraged to train women in the area to establish home based
tea nurseries. Program should be made for soil mapping of whole Mansehra district, so that
potential tea cultivation area with appropriate pH level can be identified.

7.5.

Training of the growers

The tea growers should provide training on good agricultural practices. The tea growers should
form their association (Tea Growers Association) which will not only highlight their problems
on higher forums, but also ensure tea quality to the processors.

7.6.

Branding

The tea processors should brand tea as ‘Mountainous Hazara Tea’ because of its peculiar
climate and mountainous herbal nature. This can significantly improve the value of tea
processed in the area and some of the benefits can also go the farmers.
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8.

BENEFITS AND COSTS OF
CLUSTERING

This section reveals the cost associated with cluster development strategies presented in
previous section. It also identifies resources and requisite inputs for achieving the targets. An
economic and social impact analysis has also been given that shows the benefits of tea
cluster.

8.1.

Investment cost and return

The details activity chart and the collaborating agencies are elicited in Table are provided in
the following table 11, while their costs are elaborated in the coming tables.
Table 11: Inputs and infrastructure needed for the Development of Mansehra
Sr.
No.

Cluster Strategy

Interventions

Source of Funding

1.

Evaluation of improved
varieties according to Pakistan
conditions.

Continuous evaluation of high
yielding varieties.

Federal + Provincial Govt.
of KP

2.

Development and adoption of
improved varieties.

Field testing and promotion of
improved varieties.

Provincial Govt. of KP

3.

Soil mapping.

Soil analysis of the Cluster.

Federal + Provincial Govt.
of KP

5

Development of new lands for
tea cultivation

Incentives for land developers

Provincial government

4.

Promotion of tea cultivation in
the region

Tea nursery raising and its
transplantation.

Federal + Provincial Govt.
of KP

5.

Promotion of good agriculture
practices.

Demonstration and training of
good agriculture practices.

Provincial Govt. of KP
(extension dept.
collaboration with
farmers)

6.

Infrastructure

Functional Tea Board to have
vigilant eye at every activity of Tea
Cluster.

Federal Govt.

7.

Certification.

Tea production, processing and
trade will be certified.

Federal Govt. and
Farmers

8.

Improvement at processing
level.

Changing over from diesel to gas
as diesel in inclining day by day.

Unilever Brother.

48

KNOWLEDGE FOR LIFE

8.2.

Flow of Costs and Returns at value
chain level

The flow of cost and returns are quite different in Tea value chain. Tea starts its journey in the
grower’s hand who grows and plucks it and sells it at a certain fix price through the processor,
who process it, blinding it, value added practices to it or in lose form, then wholesalers, retailers
and finally for the consumer table. The following Table showing the flow of cost and returns
across the value chain for each sector.
Table 12: Flow of Cost and Returns at Value Segments.
Grower
Cost/kg

Production=
5
Plucking=
25

Total cost/kg

30

Processor + Blending +
Value Addition
Raw Materials= 5 kg x 46 =
230
Transportation = 10
Processing = 44 x 5 = 220
Value Addition and Blending
= 40
Taxes = Sale Tax + Income
Tax
85 + 30 = 115
Per kg Total Cost = 615
615

Cost Flow
Revenue/kg

1.03 %
Average
Selling
Price= 46
16

21.24 %
Average cost from processing
to value addition along with
Taxes = 615
85

24.17 %
700

25.90 %
750

50

50

7.96 %

42.28 %

24.87 %

24.87 %

Gross
Margin
Return Flow

Wholesaler

Retailer

Consumer

700

750

800

700

750

800
27.63 %
800

At every step, a bit of value is added. In absolute terms the growers are getting the lowest
return i.e. PKR 16/kg net profit, although the processors are getting more but his cost of
processing are high. In tea value chain mostly the middle man is getting more and that is the
reason the per kg consumer price is 800/kg or even above now a day.

8.3.

Key Interventions and Benefits

Following four key interventions have been proposed for tea cluster.
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Increase in yield by introducing new varieties
Expansion in tea cultivation area
Reduction in processing cost
Value addition/Branding
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8.4.

Current Situation

Currently, 100 ha of tea is cultivated in the focal point of Mansehra, which is producing 0.80
tonnes of black tea per year. Current yield in the cluster is 4 tonnes of green leaves per ha
(Table 13).
Table 13: Current situation of tea cultivation in Mansehra Cluster
Area under cultivation in focal point (ha)

100

Total Production of green tea leaves (tonne)

400

Default yield of green leaves (t/ha)

4.00

Default yield of processed tea (t/ha)

0.80

New production without intervention

0.00%

Wholesale price of processed tea(US$/tonne)

3,200

Tea production and its value at the current farm gate price in the next four years without any
intervention are shown in Table 14.
Table 14: Default Yield of Black Tea (tonnes/ha)
Year

Year 1

Year 2

Year 3

Year 4

Default yield of black tea (tonnes/ha)

0.8

0.8

0.8

0.8

Annual production without intervention (tonnes)

80

80

80

80

Total value (US$)

256,000

256,000

256,000

256,000

8.5.

Modelling the Interventions

The investment required to implement the interventions and its spread over the years,
increased operational costs due to interventions and generate yearly gross and benefits. The
Internal rate of Return (IRR) are estimated using CABI Model adapted for tea. The details of
the model are discussed in below.

8.6.

Benefits of the proposed interventions

8.6.1.

Increase in productivity

Improved management practices and R&D in tea cultivation will lead to increase in crop
production yield. The current yield is 4 ton green leaves per ha, which is expected to go up to
5 tonnes per ha, which is 25% increase. The table below shows the benefits per ha in a period
of four years.
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Table 15: Benefits per ha in a period of four years.
Year

Year 1

Year 2

Year 3

Year 4

4

4

4

4

6.25%

12.5%

18.75%

25%

Increase in yield (tonne/ha)

0.05

0.1

0.15

0.2

New yield of black tea
(tonne/ha)
Economic return (US$/ha)

0.85

0.9

0.95

1

0.05x3200=160

0.1x3200=320

0.15x3200=480

0.2x3200=640

Current
green
yield(tonne/ha)

leaves

Yield increase over four years

8.6.2.

Increase in cultivation area and production

The cultivation area of tea in Mansehra will be increased. Currently total area under tea
cultivation is 100 ha, which will be increased up to 10000 ha in a period of four years. The
economic returns from increase in area are shown in the table below.
Table 16: Economic Returns from Increase in Area
Year

Year 1

Year 2

Year 3

Year 4

Increment per year (ha)

2475

2475

2475

2475

New Area (ha)

2575

5050

7525

10000

Economic Returns (Million US$)

7.920

15.840

23.760

31.680

8.6.3.

Reduction in processing cost

The drying of green tea leaves is done by diesel, which is quite expensive; this process can
also be done by natural gas, which is cheaper than diesel. This will reduce the processing cost
by 30%. The following table shows the economic return due to this intervention.
Table 17: Economic Returns from Increase in Area (Economic Return due to
Intervention)
Old

Processing Cost (US$)

369

New Processing Cost (US$)

258

Year

Year 1

Year 2

Year 3

Year 4

Returns (US$)

285156

559137

833319

1107400
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8.6.4.

Branding

Branding Mansehra tea will add value to it and so its price will increase. Branding will increase
per kg tea price by 30 percent. Table below shows economic returns due to branding.
Table 18: Economic Returns Due to Branding
Year

Year 1

Year 2

Year 3

Year 4

Returns (US$)

1412563

3462836

6191961

9599940

Net economic returns due to all interventions
Net economic returns are shown in table below over eight years’ time.
Table 19: Net Economic Returns
Year

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Year 7

Year 8

Returns(m US$)

0.037

0.066

0.097

9.681

11.942

22.86

34.46

34.46

8.7.

Enhanced costs of interventions

The above proposed intervention will add cost of producing, processing and value addition of
tea. These costs are described briefly below.

8.7.1.

Operation cost

The operation cost mainly includes fertilizer cost, pesticides cost and plucking cost which is
nearly Rs: 100000 per year per ha. Table below show this cost.
Table 20: Operation Cost
Operation cost (US$/ha)

741

Year

Year 1

Year 2

Year 3

Year 4

Total operation cost (US$)

1907396

3740718

5574039

7407361

8.7.2.

Processing Cost

The processing cost includes the conversion of green leaves into black tea. It also includes
the packaging cost. Table below show this cost.
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Table 21: Processing Costf
Processing cost per tonne (US$)

258

Year

Year 1

Year 2

Year 3

Year 4

Total processing cost (US$)

742882

1382406

2021929

2661453

8.7.3.

Branding Cost

This cost is mainly due to value addition to final product. Table below show this cost.
Table 22: Branding Cost
Branding cost per tonne (US$)

50

Year

Year 1

Year 2

Year 3

Year 4

Total operation cost (US$)

127749

251498

375248

498997

8.8.

Cluster Investments

The cluster investment costs are the fixed capita costs comprising of investment on research,
development of new lands, reduction in processing costs, training of stakeholders,
infrastructure improvement, certification and branding, and government free loans. The
investment cost under each head is shown in Table 23. Total investment need of the up
gradation plan is US$4.62 million spread over five years as shown in Table 23.
Table 23: Cluster investments.
Year

Year 1

Year 2

Year3

Year 4

Year 5

Total

Investments on research

22.0

14.8

9.9

9.9

9.5

66.7

Investments on the development of new
area for tea cultivation

724.8

724.8

724.8

724.8

724.8

3624.1

Investments on reduction in processing
cost (US$)

370.4

370.4

0.0

0.0

0.0

740.7

7.4

7.4

7.4

7.4

7.4

37.0

14.8

14.8

14.8

14.8

14.8

74.1

Investment on certification

14.8

14.8

14.8

14.8

14.8

74.1

Interest free loan on gas infrastructure
development

1.6

1.6

1.6

1.6

1.6

8.1

1155.9

1148.7

773.4

773.4

773.0

4624.9

Investment on promotion
agricultural practices (US$)
Investment
improvement

on

Total investments (US$)
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8.9. Economic viability of development plan
Based on the benefits and costs of the proposed interventions package in the above
paragraphs, the economic viability of the proposed plan has been calculated in terms of project
NPV and IRR. Discounted cash flow analysis has been carried out using an annual discounting
rate of 8.5% as shown in Table 24.
Table 24: Calculation and Results.
Year
Discount rate
Net cash flow (mil. US$)
Present Value (US$)
IRR

Year
1

Year
2

Year
3

-3.21

-4.76

-5.95

Year
4

Year
5
8.5%
-7.51
6.26
31,298,533
37%

Year
6
9.39

Year
7
26.42

Year 8

45.19

8.10. Conclusion
In conclusion the overall economic, social and environmental impact of tea cluster
development program is positive, sustainable and long lasting. Accounting for all the costs
including production, processing and value addition the estimated internal rate of return (IRR)
is 37%. The estimated IRR signify the fact that cluster development interventions are likely to
have significant economic impact on the tea cluster on increasing its productivity and value
addition. It will also bring positive impact to reduce the tea import bill from US$549.6 million to
US$500 million.
This intervention is for hilly slopes, undulating lands and cultivable waste land which are not
used for other crops, and thus expected to generate job opportunities for at least 20000
peoples in marginal hilly areas. It will also reduce the risk of climate change and will provide
good healthy environment.
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9.

Programs and Plans

This report presented an overview of the potential of tea sector in Pakistan. Identified the tea
clusters as part of the V2025 of GOP. Discussed the gaps and constraints of identified tea
clusters in Mansehra. Gave recommendations for cluster development in Mansehra region
and estimated the economic and social impact of the cluster development interventions that
shall set new frame conditions at production, processing, and value addition level of tea value
chain. In support of the findings and recommendations presented in previous sections, the
following plans and recommendations are proposed.
In support of the strategies and interventions proposed in section 8 of this report, the following
programs/plans are recommended to further strengthen the interventions and to create greater
opportunities for participation and learning.

11.1. Organization
stakeholders

and

networking

of

The following program proposes organization of stakeholders at different value chain levels,
Table 25: Program for Organization and Networking of Stakeholders
S#.

Mansehra

Purpose

1

Small tea
growers
association

Organization of small tea
growers for collective
efforts at various forums.

11.2.

Institutions to be
involved
Village Organizations,
Unilever brothers and
public sector organizations.

Priority
Medium to long
term

Program for research reforms

Table 26 furnishes program areas for research to strengthen the tea cluster in the proposed
region. The cost of this program has been included in the investment Table 23 above.
Table 26: Program for Research Reform
S#.
1

Identification of Areas for
Further Research
Evaluation
of
improved
varieties according to Pakistan
conditions.

2

Development and adoption of
improved varieties.

3

Soil mapping

4

Promotion of good agricultural
practices

55

Research Purpose/
Priority
Continuous evaluation
of
high
yielding
varieties.
Field
testing
and
promotion of improved
varieties.
Soil analysis of the
cluster
Demonstration
and
training
of
good
agriculture practices

Estimated
cost (PKR)

Source of funding
Federal +
govt. of KP

provincial

3 million

Federal +
govt. of KP

provincial

3 million
3 million
5 million

Federal + provincial
govt. of PK
Extension department of
KP Gov. in collaboration
with farmers
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Annexure 2.
S. No.

List of Stakeholders Consulted

Name

Designation

Cell No.

1

Pervaiz

Incharge Unilever Brother

0333-8794888

2

Dr. Waheed

S.S.O NTHRI

0333-5052470

3

Hamid

Director NTHRI

0333-5024890

4

Shah Fahad

Tea processing unit Incharge

0313-5105670

5

Dr. Roshan

S.R.O ARI Swat

0345-9457240

6

Dr. Khalil

P.R.O ARI Swat

0348-9088893

7

Dr. Abdul Bari

Director ARI Swat

0346-9409577

8

Sharifullah

Grower

0300-5748255

9

Zafar Khan

Grower

0349-9315602

10

Major Kurshied

Grower

-------------------

11

Qaderman

Grower

0346-9459337
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