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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
According to the latest available data, globally sugarcane was grown on 26.5 million ha and
produced 1,861 million tonnes of sugarcane with an average yield of 70 tonnes per ha.
Pakistan ranks 5th among the world’s sugarcane producing countries by cultivating sugarcane
on 1.1 million ha and producing sugarcane of about 65.5 million tonnes with an average yield
of 58 tonnes. The trend analysis of sugarcane production data during 2001-16 suggests that
the world production has been increasing at a rate of 3% per annum, mainly due to the
expansion in its area. The export of all types of sugar is also expanding at a similar rate and
has reached to US$38.4 billion in 2016. Brazil is the top sugarcane producer as well as
exporter of sugar valued at US$11.4 billion, followed by Thailand. Indonesia ranks at the top
in importing sugar worth of US$2.3 billion, followed by USA and Bangladesh. Pakistan
exported sugar worth of US$474 million during the first eleven months (July-May) of the
financial year 2017-18.
In Pakistan, sugarcane production during 2001-16 has increased at 2.7% per annum which is
slightly lower than the world average rate although it is approaching the world average growth
due to high growth in recent years. Quite encouragingly, however, most of the increase in
Pakistan sugarcane production came through improvement in per ha yield. Despite these
developments in sugarcane production, Pakistan still obtains 17% lower yield than the world
average and much lower than in the main sugarcane producing countries. The recovery rate
of sugar from sugarcane is also lower than the world average resulting in higher sugar
production costs in Pakistan, and the gap is even wider when the rate is compared with major
sugar producing countries of the world. Ironically, sugar industry pays lower sugarcane prices
to its producers and charges higher prices of sugar from its domestic and international
consumers. Under this situation, Pakistan export of sugar is mostly viable only under export
rebate programs. Such rebates in India and Pakistan have in fact created a slum in
international sugar market and its price has become all times low at US$260 per tonne.
Therefore, Planning Commission of Pakistan has initiated this study to analyze the whole value
chain of sugarcane, identify gaps and potentials along the chain, prepare a plan and strategies
and recommend viable interventions along the value chain to implement the plan. To
incorporate the eco-regional variation, it was suggested to undertake this analysis at the cluster
level of sugarcane production in the country. To achieve these objectives, macro data related
to the cluster performance were collected, consultations with large number of stakeholders
along the value chain were made, and literature was reviewed.
Sugarcane is grown in Punjab, Sindh and KP provinces of Pakistan. Four clusters are identified
in this study on the basis of district level data. These are Central Punjab, Southern Punjab,
Southern Sind, and Southern KP. This study identifies gaps and potentials along the value
chain in each sugarcane clusters: among the gaps include government interventions and
control of the sector, insufficient germplasm with varying character, non-responsive research
and extension system, lack of the system that can quickly take approved sugarcane varieties
to farmers, despite increasing shortage of labor non-mechanized plantation and harvesting of
sugarcane, inefficient water use, poor pest management, inefficient sugarcane delivery and
1
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management system, limited diversification of value chain, lack of compliance towards modern
trends in sugar industry and uneconomical use of by-products. All these constraints have
increased per unit output costs and eroded the profits of various stakeholders along the value
chain.
Potentials identified under this study are available innovative technologies like new highyielding & high-recovery rate varieties and planting & harvesting machines with several
companies, GPS weather stations and computer-based programs for sugarcane supply
management systems (this can synchronize the harvesting and crushing of sugarcane and
input application to sugarcane crop), NIR technologies to monitor the sugar production and
storage in the country, efficient irrigation systems to reduce cost of irrigation, material
exchange agreements with sew countries to start the molecular breeding program, credits for
timely input application, rich potential of marketing sugarcane juice in packed canes, increase
in sugar beet and sweet sorghum production which can be helpful extending sugar mills
crushing season, and Government’s interest in financing sugarcane research and
development.
Looking at the potential performance targets were set in consultation with stakeholders in order
to address multilevel challenges from production to product and market development, based
on global averages for yield, quality and export, and the interventions were designed to meet
these targets over the period of five years. Based on these parameters and keeping in view
the gaps and constraints, specific interventions have been proposed, for all the four clusters.
These interventions include increasing yield by improving management practices (e.g.,
efficient irrigation, effective pest control etc.), strengthening and broadening of sugarcane and
its value chain research with special emphasis on sugarcane breeding program, introducing
mechanized harvesting, developing efficient seed distribution system in collaboration with
sugar mills, importing germplasm of varying characters for various eco-regions, training of
stakeholders for value chain management and processing, reducing post-harvest losses by
introducing an efficient GPS based pre- sugarcane supply management systems from field to
mills &NIR system to monitor the sugar production and storage in the country, establishing
collection centers owned by farmers group near the production centers, and converting
increased percentage of sugarcane into juice and molasses into livestock feed.
These interventions are to be initiated and executed by the government in collaboration with
the private sector including the farmers, researchers and millers with their groups/associations.
A time-horizon of five years has been set for realizing the intended outcomes of the cluster
development interventions.
The total estimated investment for this cluster Up-gradation Plan implemented on all focal
points of sugarcane clusters is US$167.2 million. About 39% of the total investment cost will
be borne by the government in terms of strengthening the sugarcane research system to
address the issues of stakeholders along the value chain, building capacities of the
stakeholders, building GPS-based sugarcane delivery system from field to mills, incentivizing
the value addition and processing infrastructures, and providing interest free loans on building
these infrastructures. We believe these incentives will encourage the private sector to bring
the remaining 61% of the investment on infrastructure development.
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These investments will improve the sugarcane value chain, thus will require additional
operational costs for various activities the value of which is estimated at US$134 million during
the last year of the project, and generate an undiscounted gross revenue of US$255 million
during the 5th last year. After discounting all the investment and operational costs, these cluster
interventions will create additional positive net cash flow, the present value of which is
estimated at US$118 million over a period of five years. The overall Internal Rate of Return
(IRR) for the cluster development program in all the cluster focal points is estimated at 37%.
The IRR are based on respective investment costs in each region and the present value of
resulting revenues over a period of five years.
The upgradation plan of sugarcane shall result in far reaching economic and social impacts,
including increased productivity and production, income, employment, and foreign exchange
earnings which will benefit all the stakeholders of sugarcane clusters. An additional 4 million
tonnes of sugarcane will be supplied for crushing and 0.4 million ton of sugar will be available
for export with a worth of US$160 million at the current international price. It will create
thousands of additional jobs in the production, harvest, and transport of sugarcane as well as
in processing of various sugarcane based products. The success of the program, however,
depends upon adopting the cluster approach in its holistic form so that sugarcane issues can
be resolved at the local level. Strengthening of research and capacity building of stakeholders
along with some bold policy measures like gradually deregulating the sugar sector, introducing
the GPS based sugarcane supply management systems &NIR system will be the key for the
success of the program.
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Summary Sheet of Sugarcane Clusters
Information

FSD

Area of cluster focal point (000 ha)
Production (000 tonnes)
Yield of the cluster (tonnes/ha)
Area of the cluster (000 ha)
Production of the cluster (000 tonnes)
Increase production - improved practices
(000 tonnes)
Added value - improved practices (000 US$)
Saved production-mechanized harvesting
(000 tonnes)
Additional sugarcane value – Mechanized
Harvesting (000 US$)
Enhanced production-reduce losses (000
tonnes)
Additional value - reduce del. losses (000
US$)
Additional production of sugar - enhanced
recovery rate (000 tonne)
Additional value - enhance recovery (000
US$)
Added value of molasses (000 US$)
Additional income from juice (000 US$)
Total number of juice machine required
Harvesters required
No. of molasses processing units
No. of collection centers required

RYK

HYD

MRD

Overall

113
6413
56.75
252
12103

193
15009
77.77
237
17025

123
8253
67.10
354
23290

29
1485
51.21
53
2755

458
31160
68.03
896
55173

704.3
20448.5

989.1
28714.7

515.3
1496.0

226.9
6587.9

2435.6
70710.7

34.9

78.6

41.0

9.5

164.0

1012.2

2282.8

1189.3

276.7

4761.0

315.2

710.9

370.3

86.2

1482.6

9151

20638

10752

2501

43042

19.4

31.3

16.3

6.1

73.2

6264.4
2235.2
22061
202
59
17

10109.5
3780.8
49754
434
100
28

526.7
2626.3
25921
236
64
20

197.9
611.0
6031
72
15
4

23619.8
9253.4
103767
944
238
69

94

161

103

24

382

Investments (000 US$)
Strengthening of research

5000.0

1800.0

1800.0

1100.0

9700.0

Stakeholder training
Organization FEG & Collection Centers
Distribution of modern seed

2845.9
11837.0
1883.3

486.1
2027.4
321.7

3097.8
12970.4
2050.0

730.4
3022.2
483.3

7160.1
29857.0
4738.3

Investment on GPS system
Mechanical harvesting
Investments on juice machines
Investment on molasses units
Government loans
Total investments

311.1
4111.0
12431
1104.5
3642.9
43167

311.1
7125.7
26559
1863.8
4123.8
70135

311.1
4522.1
14449
1311.6
2368.3
42880

311.1
1233.3
3303
276.1
589.2
11048

1244.4
16992.0
56741
4556.0
10724.2
167230

Public sector investments

19331

25228

16029

4532

65120

Private sector investment

23836

44907

26851

6516

102110

Economic Analysis of all interventions (Upgradation Plan) (M. US$)

4

Increase in sugar production (000t)

108.9

179.2

93.4

33.6

415.0

Value of additional sugar production

35.1

57.8

30.1

10.8

133.9

Gross revenue (undiscounted) in 5th year
Additional operation costs in 5th year

61.2

115.3

60.7

18.0

255.2

31.5

60.0

33.6

8.5

133.6

Net cash flow (undiscounted) in 5th year

29.6

55.3

27.2

9.5

121.6

NPV

13.9

36.2

11.2

6.1

118.2

Internal Rate of Return

31%

45%

28%

45%

36.95%
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1

INTRODUCTION

Sugarcane (Saccharum officinarum) in Pakistan is a high value cash and is significantly
important for sugar and sugar related industries in the national economy. It provides raw
material for industry which is the country’s second largest agro-industry sector after textiles.
Its production accounts 3.6 percent in agriculture’s value addition and 0.7 percent in overall
GDP (Economic Survey of Pakistan, 2017). The value of sugar business in Pakistan is around
Rs.530 billion during the year 2017-18. Sugar exports from Pakistan has enabled the country
to earn $474 million during the first eleven months (July-May) of the financial year 2017-18
(Pakistan Today, 2018).

1.1

Sugar Industry of Pakistan
1.1.1.

Sugarcane Production

Sugarcane was cultivated on 1.2 million ha during 2016 which is about 5.4% of the total
cropped area in the country. On provincial basis, Punjab’s share in total sugarcane area of
Pakistan is at 63% followed by Sindh at 27%. The average per ha yield of sugarcane in the
country is at 57.9 tonnes which is highest in Punjab at 59.5 tonnes (Table 1). Sugarcane is
grown under irrigated condition when water is available either through surface canal or
underground pumping facility through tube well is available.
Table 1: Provincial distribution of sugarcane production in Pakistan in 2016
Province
Punjab
Sindh
KP
Baluchistan
Pakistan

Share in
Total cropped
cropped
area (000 ha)
area (%)
777.8
16510
4.71
320.5
3220
9.95
118.6
1880
6.31
0.7
1060
0.07
1217.6
22670
5.37

Area
(000 ha)

Production
(000 ton)

Provincial
Yield
share in
(tonnes/ha)
production (%)
49613.0
65.7
59.50
20208.9
26.8
57.49
5628.7
7.5
48.79
31.6
0.0
45.29
75482.2
100.0
57.87

Source: MNFS&R (2018).

Area under sugarcane in Pakistan has increased from 960 thousand has in 2001 to 1218
thousand ha in 2016 with an annual growth rate of 1.0%. Similarly, production has also
increased from 43.6 million tonnes to 75.5 thousand tonnes during the corresponding year with
an average annual growth of 2.7% (Table 2). This implies that the per ha yield has a growth
rate of 1.7% per annum during 2001-16. The total increase in area, production, and per ha
yield during this period is around 26.7%, 73.1% and 27.5% during the period.
The highest increase in sugarcane production during 2001-2016 came from KP, which is
attributable mainly to increase in per ha yields that improved at the rate of 5.3% per annum
during the period. In Baluchistan and Sind, the growth rates in sugarcane production remain
low (Table 2).

5
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Table 2: Production trends of sugarcane in Pakistan during 2001-16
Punjab
Year Area

Prod

Sindh
Area

Prod

KP
Area

Baluchistan

Prod

Area Prod

Pakistan
Area

(000)
ha

(000
tonnes)

(000)
ha

(000)
tonnes

(000)
ha

2001-02

615.5

26740

238.8

12049

105.9

4784

0.6

32.2

960.8

43606

2002-03

656.8

31803

240.7

11416

101.5

4787

0.7

35

999.7

48041

2003-04

735.3

33168

258.6

13797

104.9

5049

0.8

40.6

1099.6

52055

2004-05

709

34023

259.9

14611

104.8

4745

0.8

38.6

1074.5

53419

2005-06

644.7

33048

214.9

9357

106.4

4816

0.4

22.5

966.4

47244

2006-07

625.5

28968

308.8

11243

98.6

4439

0.3

14.5

907.3

44665

2007-08

711.8

37542

214.7

12529

101.8

4645

0.5

25.3

1028.8

54741

2008-09

827.2

40306

308.8

18793

104.8

4792

0.5

28.1

1241.3

63920

2009-10

666.5

32294

263.9

13304

98.2

4408

0.8

37.9

1029.4

50045

2010-11

607.4

31324

233.9

13505

100.8

4508

0.7

35.6

942.4

49372

2011-12

672.2

37481

226.4

13766

88.4

4030

0.6

30.8

987.6

55308

2012-13

761.2

42893

189.7

10788

105.9

4684

0.7

31.4

1057.5

58397

2013-14

767.7

42982

253.7

15966

106.7

4770

0.7

31.5

1128.8

63749

2014-15

756.8

43704

297.6

18362

117.4

5361

0.7

32.2

1172.5

67460

2015-16

710.6

41074

316.7

16613

112.5

51070

0.7

31.6

1140.5

62826

2016-17

777.8

49613

320.5

20209

118.6

5629

0.7

31.6

1217.6

75482

2.7

0.6

1.4

0.3

5.8

1.2

0.1

1.0

2.7

Annual growth
0.8
(%)

(000)
(000)
(000)ha
(000 tonnes)
tonnes)
ha

Prod
(000
tonnes)

Source: MNFS&R (2017)

1.1.2.

Sugar Industry of Pakistan

A total of 89 sugar mills are operational (Pakistan Agriculture Research Council, 2018). An
estimate of 980 thousand farmers are engaged in the cultivation of sugarcane in Pakistan
out of which 707 thousand farmers work in Punjab, 200 thousand in Sindh and 81 thousand
in KP. On the average, 1200 employees work in a sugar mill, thus 89 working sugar mills
have an estimate workforce of 106.8 thousand individuals in production and processing
departments (Agricultural and Industrial aspects of Sugarcane Production). Overall around 5
million employees are engaged directly or indirectly with sugar business in Pakistan (Malik,
2018).
The per capita sugar availability in Pakistan (after converting all sugarcane production into
sugar at 9% recovery rate and deducting from this the sugar export) is 26 kg in 2016-17
which amounts to a total demand of sugar of 5.7 million tonnes. The sugar industry, by
crushing about 75.5 million tonnes of sugarcane can produced about 7.5 million ton of sugar
at an average recovery of 9.87%. This has created a surplus of 1.5 million tonnes. Keeping
in view this surplus and the stock from the previous year, the ECC allowed export of 225
6
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thousand tonnes against PSMA demand of 1 million tonnes at a time when the international
market price was over US$500/ton and no freight support was required (Pakistan Sugar
Mills Association, 2017). Similar situation existed in 2017-18 and 2018-19, when PSMA was
able to get further permission of another 1.5 million tonnes with freight support of
Rs.10.70/kg for making payments to growers. The TCP also purchased 300 thousand
tonnes during the year.
The major by-products of sugarcane are bagasse, molasses and filter cake. About 3.50 million
metric tonnes of bagasse is produced in the country with an average recovery rate of 30%.
Bagasse is traditionally used as captive fuel in sugar factory, i.e., in boiler for producing steam
required for the generation of power and driving the prime movers (Dotaniya, 2014). Moreover,
it is a raw material for making hard paper boards, which are used for making office racks,
cupboards, table tops, partition walls, and ceiling etc.
About 3.20 million tonnes of molasses are produced in the country as a by-product of sugar
production at an average recovery of 4.5%. It is the final mother liquor leftover after the
crystallization of sugar, which is further processed as a bi- product and is used to make ethyl
alcohol, citric acid, lactic acid, cattle feed, oxalic acid, baker’s yeast, mono sodium glutamate,
lysine, acetone-butanol-alcohol (Shakarganj Ltd., 2017).
Filter Cake is an essential end product of sugarcane crushing, accounting for 3%, is used
as fertilizer and used in brick kilns. It is also combined used with distillery effluent and
nitrogen fixing bacteria. Some processors/factories have acquired certificates of halal and
Organic Products like Sugar/Gurr/Shakar. Production of organic Gur and Shakar is about
1000 tonnes having a business of around 30 crores. We are also planning to increase the
making of value-added Gur and shakar to earn foreign exchange as cluster development
strategy.

1.1.3.

Low Recovery Rate & High Production Costs

The recovery rate from sugarcane to sugar in Pakistan is lower than the world average rate
as well as the rate in major sugar producing countries like India and Brazil. This combined
with low per ha yield of sugarcane have increased the cost of production of sugar
manufacturing in Pakistan (Table 3). Another reason of high production cost of sugar in
Pakistan is the less diversified sugar value chain in the country. Molasses as by-product of
sugar manufacturing is mostly utilized for production of different grades of industrial ethanol
like denatured, rectified and anhydrous and more than 95 percent of total production (3.0
million liters per day from 20 distillation units of sugar industry) is exported to EU, Japan
and Korea etc. Domestic use of the ethanol is limited because of religious binding.
Table 3: Sugar production efficiency among major sugar producing countries
Description
Sugarcane Yield (tonnes/ha)
Sugar Recovery (% cane)
Sugar Yield (tonnes/ha)
Cost of Sugar per kg

7

Pakistan
62.0
9.32
4.4
60.0

India
74.8
10.65
4.9
53.40

Brazil
94.3
12.10
7.0
42.97

World
70.1
9.51
6.65
-
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Source: SRDB (2019)

1.2

Sugar & Sugarcane in Global Context
1.2.1

International Sugarcane Production and Trade

Worldwide sugarcane is cultivated on about 26.5 million ha producing about 1861 million
tonnes of sugarcane, which gives an average of 70 tonnes per ha yield. The world export of
all types of sugar has reached to at about US$38 billion during 2016-17, the latest number
when data is available from FAO. Internationally, sugarcane production is increasing at an
annual rate of 3% per annum, much higher than the population growth of 1.19% implying that
per capita availability of sugarcane is increasing globally. The increase in production is
contributed mainly by the expansion in sugarcane area but also improvement in its yield. The
annual growth in sugarcane production in Pakistan is slightly lower than the world average.
The export of sugar has reached to 70 million tonnes valued at US$38 billion. Sugar export
quantity and value have increased at the rate of 3.1% and 7.8% per annum, respectively (Table
4). Pakistan is trying to catch up this sugar market as export of sugar quantity from Pakistan
and its value have been expanding at a much higher rate of 19% and 22% per annum,
respectively although from a very small base. Sugar exports from Pakistan has touched a new
high of 1.359 million tonnes, which enabled the country to earn $474 million during the first
eleven months (July-May) of the financial year 2017-18.
Table 4: Trends in world Global sugarcane production and trade during 2001-2017
World sugarcane Production
Year

Quantities
Values
(M. tonne) (M. US$)
14827.2
42.97

2001

19.59

1257.67

64.2

2002

20.25
20.55
20.12
19.67
20.56
22.74
24.14
23.73
23.69
25.53
26.008
26.85
27.051
26.59
26.54

1326.77
1371.88
1333.14
1306.31
1417.38
1605.14
1721.25
1677.61
1682.81
1793.96
1830.75
1901.55
1883.00
1871.97
1861.18

65.5
66.8
66.3
66.4
68.9
70.6
71.3
70.7
71.0
70.3
70.4
70.8
69.6
70.4
70.1

45.79
44.61
46.94
50.75
53.05
53.30
51.15
54.55
61.63
59.94
60.41
65.38
62.94
65.43
70.18

14361.9

2.5

3.0

0.6

3.1

7.8

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
G. rate(%)
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Area
Production
Yield
(M. ha) (M. tonnes) (tonne/ha)

Total world sugar Export Pakistan sugar export

15750.9
17411.6
20420.9
26544.2
25674.7
27271.4
30031.0
39043.6
46568.5
45043.3
43513.5
39381.1
34279.0
38449.8

Quantities Values
(000 tonne) (M. US$)
14.3

10.2

23.6
54.4
143.9
74.5
89.1
21.1
298.7
49.8
21.4
23.9
327.9
1072.7
691.1
569.3
315.2
1359.0
19.0

12.8
22.5
47.4
41.7
57.4
31.0
118.9
47.0
35.4
42.2
218.9
566.5
390.7
313.2
203.7
474.0
22.0
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Source: FAOSTAT, Production, Crop http://www.fao.org/faostat/en/#data/QC
FAOSTAT, Trade, Crop and Livestock Product http://www.fao.org/faostat/en/#data/TP

During 2001-16, the highest growths in the export quantity and its value are in of centrifugal
sugar which experience the growth of 4.1% and 9.8% per annum, respectively while the lowest
growth was in refined sugar where quantity and value of export increased at the rate of 1.6%
and 6.9% per annum, respectively (Table 5). Since 2009, the value of centrifugal export has
surpassed the refined sugar.

1.2.2

International Slum in Sugar Market

Worldwide sugar stockpiles are poised for a record high as slowing demand growth and
surging production has made the sugarcane as the worst-performing commodity of 2018.
While global consumption is still rising, but the pace of growth has slowed to an average 1.4%
in recent years, down from 1.7% over the past decade (Bloomberg market stockpiles
published on 10 July, 2018). That’s coming at a time when production is booming, especially
in India and Pakistan.
Table 5: Trend and growth in the export of various types of sugar during 2001-2016
Confectionery
Quantities
Values

Year

(000 tonne)

Centrifugal
Quantities
Values

Million US$

Refined Export
Quantities
Values

(000 tonne) Million US$

(000 tonne)

Million US$

2001

2104

4190

22570

5320

18294

5317

2002
2003
2004
2005
2006
2007

2097
2313
2526
2452
2671
2784

4360
5164
5961
6027
6541
7435

22663
21876
23228
24242
26212
27485

4300
4673
4878
6068
8825
8058

21034
20420
21184
24058
24170
23030

5701
5914
6573
8326
11178
10181

2865
2795
2808
3101
3182
3361
3471
3442
3541

8427
8079
8507
9676
10010
11039
11490
10358
10563

27344
30582
33770
33733
34835
37256
35868
35777
39227

8629
11079
15754
19532
18946
17089
15047
12381
14590

20939
21173
25048
23109
22395
24758
23603
26212
27414

10215
10873
14782
17361
16087
15385
12845
11539
13297

3.5

6.6

4.1

9.8

1.6

6.9

2008
2009
2010
2011
2012
2013
2014
2015
2016
Growth rates
(%)

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

According the US Department of Agriculture, the world stockpiles are set to swell to the
highest ever this season and stay near the record level in the next year. Sugar futures in
9
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New York have already slumped 25% in 2018, which is the biggest loss on the Bloomberg
Commodity Index. As a result, the sugar market has slumped to a 10 -year low in the world
market, producing the record low price of US$260 per tonne on annual basis. Australia’s
Minister for Trade said that policies of Pakistan and India have contributed to a global glut
in world’s sugar market as both moved ahead with price subsidies to boost local production
(Reuters, Published September 13, 2018) as well as export..

1.2.3

Major Players in International Sugar Market

Brazil is the top sugarcane producing country in the world in terms of both its area and
production, followed by India, China and Thailand. Pakistan ranks at 5 th with respect to
sugarcane area and production in the world. (Table 6).
Table 6: Top Sugarcane Producing Countries of the World, 2016
Production (000Tonnes)
Production (M.M. tonne)

Area (000ha)

Rank

Country

Country

Area (M.M. Ha)

1

Brazil

758.55

Brazil

2
3

India
China

306.07
104.40

India
China

4

Thailand

102.95

Thailand

1.37

5

Pakistan

73.40

Pakistan

1.22

6

Mexico

56.96

Mexico

0.77

7

Australia

36.56

Australia

0.45

8

Colombia

34.64

Philippines

0.44

10.18
4.39
1.37

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

Brazil is the largest exporting country in terms of quantity and value of sugar export (Table 7).
However, Pakistan may increase sugarcane export by catering the potential market and other
markets efficiently after applying phytosanitary standards of the world, improving value chain,
and adopting Good Agricultural Practices (GAP). During 2017-18, Pakistan is approaching
among the top 10 exporting countries of the world.
Table 7: Top Sugar (refined) Exporting Countries of the World (2016)
Rank

Country

1

Brazil

2153.7

2

India

1335.8

3

Thailand

1268.7

4

France

974.9

5

Myanmar

930.0

6

UAE

622.5

7

Germany

584.7

8

Belgium

337.2

9

Mexico

330.4

10

Value of export (M.M. US$)
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Source: FAOSTAT, Trade, Crop and Livestock Product http://www.fao.org/faostat/en/#data/TP

During 2016, Myanmar is the top importer of sugarcane followed by China and USA in term of
quantity (Table 8). Pakistan though has approached to the main sugar importing market of
Myanmar, but largely ignored its neighboring China market so far as it has exported its sugar
mainly to Myanmar, Nepal, Middle East and African countries.
Table 8: Top Sugarcane and Sugar (refined) Importing Countries of the World (2016)
Rank

Country

Value of import (M.M. US$)

1

Myanmar

1200.0

2

Italy

693.0

3

UAE

539.2

4

Iraq

425.7

5

China

391.3

6

Sudan

362.3

7

Spain

341.0

8

Germany

327.0

9

Sri Lanka

317.9

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

1.2.4

World Vs Pakistan Sugar Production and
Trade

The average yield of sugarcane in Pakistan is only 83% of the world average yield (Table 9).
It is even 20% lower than in India, 52% lower than in Brazil, and 78% lower than in Australia.
Pakistan has performed very low in terms of export, export-production ratio, and export price
compared to the international averages in these parameters. It contributes about 4.3% in
the world production, 3.5% in the world sugarcane production, but only 0.4% in world export
quantity and value (although these ratios may be higher for 2017). The export -production
ratio of Pakistan sugar is 5% compared to the world average of 40% (Table 3).
The farmgate prices of sugarcane in Pakistan is lower than the world average. One reason
of this is that unlike in most major sugarcane producing counties where sugarcane prices
are based upon percentage of sugar content, Pakistan prices are based on sugarcane
weight irrespective of its sugar content.
The wholesale price of refined sugar in Pakistan, despite having lower farmgate sugarcane
prices, is 65% higher than the world average sugar price during 2018-19 indicating that
Pakistan cannot compete in sugar in international market without export -rebate. This price
difference is much higher than the difference in tax on sugar at the local and international

11
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level.1 During 2016-17, when the latest export data is available from FAO, Pakistan earned
18% higher price than the international average export price for refined sugar suggesting
better presentation of Pakistani refined sugar in international market (Table 3).
Table 9: Comparison of world vs. Pakistani Sugarcane sector, 2016
Parameter

World

Pakistan

Share (%)

Area (Million ha)

26.54

1.13

4.26

Production of sugarcane (million tonne)

1861

65.5

3.52

Value of production of sugarcane (billion US$)

87.3

2.6

2.95

Yield of sugarcane (tonne/ha)

70.1

57.9

82.5

Farm gate price of sugarcane (US$/tonne)

47.0
176.9

39.0
6.1

83.9
3.45

Production of sugar (million tonne)
Quantity of international trade of sugar (million
tonne)
Value of international trade of sugar (billion
US$)
Export quantity as % of production (after
converting exported sugar into sugarcane)

70.2

0.315

0.4

38.45

0.204

0.4

39.7

5.2

13.0

Export value as % of production value

44.0

7.9

18.0

548

646

118.0

260

430

165

9.51

9.32

98

Average export price of refine sugar during
2013 (US$/tonne)
Average price of sugar (refine) at wholesale
level during 2018-19 (US$/tonne)1
Recovery rate from sugarcane to refine sugar
(%)2
Source:
Source:
FAOSTAT,
http://www.fao.org/faostat/en/#data/TP

Trade,

Crop

and

Livestock

Product

Source: FAOSTAT, Production, Crop http://www.fao.org/faostat/en/#data/QC
1

International average sugar price during 2018-19 in US$/Lbs. (converted into US$/tonne) were downloaded from
https://www.macrotrends.net/2537/sugar-prices-historical-chart-data. The wholesale price of sugar in Pakistan
was taken from Punjab Agriculture Marketing Information Services (PAMIS) website
http://www.amis.pk/ViewPrices.aspx?searchType=0&commodityId=7. The average price for different cities were
taken
2
The recovery rate is calculated from the production of sugarcane and sugar, both taken from the FAOSTAT for
the year 2013-14 when the latest data for sugar production is available.

1.3

Need of the Study

Although sugarcane (thus refined sugar) production in Pakistan during 2000s has increased
at a reasonable rate of 2.7% per annum, but it is still lower than the world average growth of
3.0% during this period (although it is approaching to the world average due to high growth

1

The difference is much higher than the GST of about 18% on sugar. Even we include GST on imported
sugar, it will still be far cheaper than domestically produced sugar. This explains high import duty of 40% to
stop sugar imports.
12
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during the last five year). However, one good aspect of sugarcane production in the country is
that most of the increase in its production came from the improvement in per ha yield as against
at world level where area expansion played the major role. Increase in sugar export at the
global level is also at 3.1% and Pakistan is trying to catch up this increase as its expansion in
export is at much faster rate although from a very small base.
Despite these developments in the sugarcane and sugar sector, Pakistan remains largely
uncompetitive in sugar in international market. The per ha yield of sugarcane in Pakistan is
only 83% of the world average but much lower than the yield in major sugarcane producing
countries of the world. The recovery of sugar from sugarcane remains lower than the world
average and the gap is much higher when compared with the main sugar producing countries.
Combing lower per ha yield with low recovery rate gives higher production cost for sugar and
higher domestic whole prices than the world average. Ironically, the sugar sector pays lower
price to sugarcane producers and charges higher prices to its domestic and international
consumers than the world average. Under this situation, Pakistan export of sugar is mostly
viable only under export rebate programs, although rebate can be little lower as Pakistan
fetches about 18% higher prices for its exported sugar. Such rebates in India and Pakistan
have in fact created a slum in international sugar market and its price has become all times
low at US$260 per tonne.
Pakistan cannot continue supporting the uncompetitive sugar industry in the country, which
has huge financial and political costs. Therefore, Planning Commission of Pakistan has
initiated this study to analyze the whole value chain of sugarcane, identify gaps and potentials
along the chain, prepare a plan and strategies and recommend interventions along the value
chain to implement the plan. To incorporate the eco-regional variation, it was suggested to
undertake this analysis at the cluster level of sugarcane production in the country. The whole
purpose of this study is to convert the currently uncompetitive and protected sugar sector in
the country into a competitive, self-driving, and market driven sector which can contribute into
the welfare of its stakeholders without eying on government support.
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2

GOALS AND OBJECTIVES

The overall goal of this study is to contribute to the Cluster Development Based Agriculture
Transformation Plan for Sugarcane under the Vision 2025. Specific objectives of this study
are:
1. To identify the major cluster of sugarcane production in Pakistan
2. To conduct a detail diagnosis and SWOT of sugarcane value chain in each cluster
3. To identify technological, institutional, infrastructure and policy gap in each cluster
4. To assess the potential of sugarcane production in each cluster
5. To suggest technological, institutional and policy intervention to achieve the cluster
potential
6. To develop a frame work to estimate feasibility of the suggested intervention

3

METHODOLOGY
3.1.

Collected Macro Data

Relevant macro data were collected from published and unpublished reports of government,
non-government organizations and internet research. Macro data searched for this report is
attached as Annexure 1.

3.2.

Stakeholders Consulted

The analysis in this report is done on cluster basis, so all the data, consultation and literature
review are conducted on cluster basis. List of stakeholders consulted is attached as Annexure
2.

3.3.

Literature Review

Primary information was collected through meetings, consultations, key informant interviews,
survey and focus group discussions using structured tools and open-end questionnaires. List
of citation and development projects reviewed is attached as Annexure 3. This information was
used to identify and then characterize sugarcane clusters in Pakistan.
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4

REVIEW OF LITERATURE

i.

Pakistan Sugar Mills Association (2017) observed that low sugar recovery percentage is
due to sugarcane varieties that have low sucrose content and are not resistant to disease
and pests. During the last decade no significant breeding material was identified that can
increase the sugar recovery content as it should be.

ii.

Lahore Chamber of Commerce and Industries found that the first critical success factor
for sugar industry in Pakistan is the amount of sugarcane under cultivation which in turn
is highly dependent on the quality of sugarcane crop. If the yield from sugarcane is low,
then the unit cost of production increases for the sugar manufacturing units and directly
impacts their profitability.

iii.

Hussain et al. (2006) concluded that the marketing of sugarcane raw material as well as
end product, has emerged a key issue requiring serious attention of the government. The
market imperfections must be removed through marketing efficiency and
institutionalization of market intelligence.

iv.

The above study also found that the recurring water shortage is posing a serious
challenge to the large-scale cultivation of sugarcane being highly water consumptive
crop.

v.

Hussain et al. (2006) suggests the vertical integration rather than horizontal expansion
of the sugar industry is the need of the hour. The value-added products e.g. spirits, yeast,
acetic acid, citric acid, glucose etc., must be produced. The development of these
products would help reduce the cost of sugar which remains the principal produce.

vi.

Saeed et al. (2013) concluded that a precise and well-defined monitoring and
surveillance system needs to be in place and implemented on urgent grounds to address
the food safety of sugarcane juice in Pakistan. Implementation of awareness programs
on various heath related issues among the vendors, consumers and stakeholder may be
another strategy to curtail the enormity of food safety issues.

vii.

Khushk, Memon and Saeed (2011) studied the competitiveness of sugar industry among
three states of Pakistan and found that Punjab had the advantage in total quantity of
sugar production. Meanwhile, sugar industry of Sindh had the highest advantage in ETR
and gained the highest profit of sugar production. However, industry of KP had advantage
in molasses recovery percentage. The sugar industry of Punjab also ranked first in
producing sugar with the lowest cost per kg. Overall sugar industry of Punjab got the
highest score followed by Sindh. Therefore, industry of Punjab ranked first to be the
highest competitiveness factory followed by industry of Sindh.

viii.

MNFS&R (2018) reported that Government policies are very critical in success of sugar
industry. If the policies are supportive, then a lot of investors are attracted to the industry.
unsupportive and restrictive policies can create an artificial shortage or glut in the market
hence affecting the prices and demand.
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ix.

Economic Survey of Pakistan (2017) concluded that banking facilities available to sugar
producers are very important, it can result in timely purchase of sugarcane and holding
of sugar stocks.

x.

Pakistan Bureau of Statistics (2018) reported that Pakistan sugar industry is highly
dependent on local/international scenario. The industry should be strong on the supply
side so that it can fulfil the local and international demand and also take advantage if
there is an international supply shortage.

xi.

Lahore Chamber of Commerce and Industries (2013) believe that management quality
plays a vital role in success of sugar industry. Companies should be very active in
reacting to different market reactions.

xii.

Pakistan Kissan Ittehad (2014) complain that government does not do a proper analysis
of their costs when fixing the sugar price. They complain that price is not increased in
same proportion of the support price in relation to increase in inputs prices.

xiii.

Government of Punjab has established Sugarcane Research and Development Board
(SRDB) in 2014, facilitating high quality research, development and extension activities
for the technical progress and profitability of the Punjab sugarcane industry through
sustainable production systems. In recognition of successes achieved through this
initiative, Govt. of Sindh is also planning to create such Board. The Punjab SRDB has
funded 06 research and development projects in the province since its inception and
another 17 projects are in timeline for approval.

xiv.

University of Agriculture, Faisalabad is working on projects entitled “Rezoning the agroclimate regions for sustainable sugarcane production in Punjab” and “Mitigation of water
stress effects in sugarcane through physiological approaches”.

xv.

Team of Nuclear Institute for Agriculture and Biology (NIAB) are surveying for Population
dynamics and cost-effective biological control of sugarcane whitefly, aleurobus
barodensis, in Punjab funded by SRDB fund.

xvi.

Shakarganj Limited and Fatima Sugar Mills as private institutes have developed research
centers for the development of sugarcane focusing on varietal development for
sugarcane.

xvii.

World Wide Fund (WWF) partnered with Shakarganj Limited worked on a project named
“Sugar Producer Support Initiative”. The main objective was empowerment and capacity
building of the marginalized, resource, poor sugarcane farming communities through
innovation and dissemination of economically efficient ecological farming solutions and
technologies. 4000 smallholders growing sugarcane over 10,000 acres were part of this
project.

xviii.

Lok Sanjh Foundation a local NGO started a project on sugarcane in Toba Tek Singh
funded by Oxfam. They facilitated sugarcane farmers in gur making. This project helped
200 farmers each year in gur making.
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xix.

Department of Plant Pathology, University of Agriculture is planning to study Genetic
diversity and virulence determination of pathogens associated with red rot of sugarcane
and management through new chemistry fungicides.

xx.

The Provincial Governments research, Adoptive research and Agri-Extension
Departments promote research, development, training of farmers and transfer of new
technologies to growers in an effort to raise cane yields and sugar recovery rates.

xxi.

Agricultural Machinery Research Institute (AMRI), AARI, has future plans for study on
design and development of low-cost sugarcane stripper.

xxii.

PARB funded a project on genetic improvement of sugarcane for herbicide and borer
resistance was jointly initiated by CEMB Lahore, ABRI, Faisalabad and SRI Faisalabad.

xxiii.

Sugarcane Research Institute, Faisalabad & Shakarganj Sugar Mills, Jhang completed
a PARB project no. 163, funded project in collaboration with Sugarcane Research
Institute, Sri lanka titled “Sugarcane plant improvement through traditional and modern
breeding technologies”.

xxiv.

Nuclear Institute of Biology & Genetic Engineering (NIBGE) in collaboration with
Sugarcane Research Institute, Faisalabad accomplished PARB funded project on
“Development of transgenic sugarcane (Saccharum officinarum L.) against major abiotic
stresses”.

xxv.

SRDB in its future strategy is planning to award sugarcane development projects in the
field of Agronomy, Biotechnology, Processing, Pathology and Engineering.
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5

CLUSTER IDENTIFICATION AND
CHARACTERIZATION
5.1.

Cluster Identification

Based on the district level concentration of sugarcane cultivation and sugar mills, four
sugarcane growing clusters are identified in this study for detail characterization (Table 10).
These are:

5.1.1.

Central Punjab (Cluster 1)

includes Faisalabad, Jhang, and Chiniot district with Faisalabad as its focal point. Faisalabad
is selected as the focal point because it has the largest area in Central Punjab and has the
Sugarcane Research Institute along with the seat of Sugarcane Research and Development
Board.

5.1.2.

Southern Punjab (Cluster 2)

includes R. Y. Khan and Bahawalpur districts with R.Y. Khan as its focal point because of
largest sugarcane concentration in the district. R.Y. Khan also has the highest per ha
sugarcane yield in the whole province.

5.1.3.

Southern Sind (Cluster 3)

includes Hyderabad, Nawabshah, Mir Pur khas and Badin with Hyderabad as its focal points
because it has the largest concentration of sugarcane cultivation in Southern Sind.

5.1.4.

Southern KP (Cluster 4)

includes D.I. Khan and Mardan district with Mardan as its focal point.
Table 10: Clustering of sugarcane production and processing in Pakistan
Sr. No.

1
2
3

1
2
18

Districts

Area Production.
(000 ha) (000 tonne)

Central Punjab Cluster1
Chiniot
48
2423
Faisalabad
113
6413
Jhang
55
3264
Total Central
216
12103
Punjab
Southern Punjab1
Bahawalpur
31
2016
R.Y.K.
193
15009

Provincial Sugar mill
Yield
Sugar
share in area (No.)
(tonnes/ha))
recovery. (%)
(%)
50.5
56.7
59.4

2.26
5.32
2.59

3
4
3

9.82
9.67
9.71

56.0

10.17

10

9.73

65.0
77.8

1.49
9.09

3
5

9.86
10.11
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Sr. No.

1
2

1.
2.
3.
4.

1.

1
2

1.
2.

Districts

Area Production.
(000 ha) (000 tonne)

Provincial Sugar mill
Yield
Sugar
share in area (No.)
(tonnes/ha))
recovery. (%)
(%)

Total Southern
224
17025
74
Punjab
All Other Districts of Punjab
Muzaffargarh
61
3772
61.8
Sargodha
66
4181
63.4
All other Punjab 1556
47986
30.83
Overall Punjab
2123
85067
57.20
Southern Sind Cluster
Hyderabad
123
8253
67.09
Nawab Shah
94
6192
65.87
Mir Pur Khas
81
4890
60.37
Badin
57
3955
69.38
Total Southern
355
23290
65.68
Sindh
All Other Districts of Northern Sindh
Ghotki
72
5148
71.09

10.58

8

9.99

2.87
3.10
73.28
100

4
3
15
40

10.02
9.84
8.91
9.70

22.32
17.05
14.70
10.34

7
5
5
4

11.11
10.46
10.71
10.51

64.41

21

10.70

13.06

3

10.41

Total all other
124
6471
52.18
22.53
10
districts
Overall Sindh
551
34909
62.98
100
34
Southern KP Cluster3
Dera Ismail Khan
29
1485
51.20
27.00
3
Mardan
24
1270
52.92
23.10
2
Total Southern
53
2755
52.06
50.10
5
KP
Other KP Districts
Include here all other significant districts of Punjab
Overall KP

112.65

5498

49.40

100

7

9.86
10.32
9.42
9.61
9.51

9.43

Source: 1Directorate of Crop Reporting Punjab, Lahore 2017
2
Bureau of Statistics, Planning and Development Department, Govt. of Sindh, 2017
3
MNFS&R (2017).

Figure 1: Location of sugar mills in Pakistan
Source: Pakistan Sugar Mills Association
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5.2.

Cluster Characteristics

Detail comparison of cluster characteristics is made in Table 11. A brief description of these
characteristics is given in the following paragraphs.
Central Punjab Cluster: A total of ten sugar mills are present in this cluster. Area consist of
suitable loamy soils (Babar et. al, 2011). Major drawback of the cluster is of high infestation of
insect-disease. Shakarganj Sugar Mill, Jhang had obtained organic sugar certificate and
market about 300 tonnes of organic sugar, brown sugar and Gur. Sugarcane Research and
Development Board Punjab have been setup, with its head office at Faisalabad. It is aimed at
facilitating quality research, policy making and establishing collaboration among stakeholders.
Production of sugarcane juice can be one of the key initiatives for this cluster along with
molasses-based feed and value-added Gur. Cluster interventions include establishment of
state-of-the-art National Sugarcane Breeding Station.
Southern Punjab Cluster: This cluster is known for its dry and harsh summers but the land
is very fertile being part of Indus basin. High yield and sugar recovery are obtained from these
areas of Punjab (Table 10). Eight sugar mills are present in the cluster. Clay loam soil texture
mostly prevails in the region. With dry nature of the region, insect-disease infestation is usually
low. Production of sugarcane juice is one of the key initiatives for this cluster along with
molasses-based feed and value-added Gur.
Southern Sind Cluster: Natural soil and climatic conditions in this cluster provide favor for
attaining maximum sugarcane yield and sugar recovery. Mostly clay loam soils exist, this
cluster also have areas on coastal belt of Arabian sea. Dry and humid climate makes it
protected from epidemic insect-disease infestation. Molasses-based feed is one of the key
initiatives for this cluster.
Southern KP Cluster. Dera Ismail Khan and Mardan are districts are included, located at
Northwest of Pakistan. A total of six sugar mills are operational in this cluster. Prime importance
of this cluster is that Mardan produces 50 % of gur from its total sugarcane production. Majority
of the produce is exported to Afghanistan. Both coarse and value added gur is marketed.
Generally, streams flow from north to the south and drain into the Kabul River. This cluster has
the highest percentage of rainfall as compared to others. value-added Gur is one of the key
initiatives.
Table 11: Characteristics and Comparison of Sugarcane Clusters
Southern Punjab
Cluster

Southern Sind
Southern KP Cluster
Cluster
Hyderabad,
Nawab Shah,
Dera Ismail Khan,
Mirpur Khas &
Mardan
Badin

Features

Central Punjab Cluster

Districts

Chiniot, Faisalabad,
Jhang

Rahim Yar Khan,
Bahawalpur

Faisalabad

Rahim Yar Khan

Hyderabad

Mardan

252

237

354

53

Focal point
Cluster area:
(000 ha)
20
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Cluster prod:
(000 tonne)
Cluster
yield:
(tonnes/ha
)
Focal point
area (000 ha)
Focal point
prod. (000
tonne)
Focal point
yield
(tonnes/ha)
Cluster/
Country area
(%)
Cluster/Other
crop area (%)

12103

17025

23290

2755

68

74

73

52

113

193

123

6413

15009

8253

1485

56.7

77.8

67.09

51.20

19.20%

18.06%

26.94%

4.00%

6.50%

21.20%

17.85%

9.41%

Suitable loamy soils

Clay loam soil
texture
Flat plains

Clay loam soil
texture
Flat plains

28°- 29° N
 Subtropical
climate with hot
& humid in
summer, cold in
winter.

25°- 26° N.
 Subtropical
climate with
hot & humid
in summer &
cold in winter.

 Access to tube wells,  Canal irrigation
and canal irrigation is
system is
also available from
available from
Lower Chenab Canal
Sutlej Valley
through Jhang
Canal System
Branch, Rakh Branch
Rahim yar khan.
and Gugera Branch
It is at the tail
Canal.
command of
Tarbela Dam.
Tube wells are
also installed

 Access to
canal
irrigation is
from Kotri
and Guddu
barrages that
supply water
throughout
the year
although it is
becoming
increasingly
scarce.
 Marginal/poor
quality of
ground water.

 Irrigation is
done with
Chashma Right
Bank Canal.
Bezi irrigation
natural streams
are also in
Mardan.

 Average
rainfall 170
mm per year.
Dry humid
conditions in

 Average rainfall
350 mm per
year. Low
temperature,
rains and

Flat plain
31°-32° N
 Arid climate with very
hot & dry summers &
cold winters.

Geographical & Environmental Factor
21

29

 Marginal/good
quality ground water

 Marginal/good
quality ground
water

 Average rainfall 375
mm per annum
90% of rainfall occur
during the Grand
growth phase of
June-August

 Average rainfall
200 mm per
year. Dry humid
conditions in
grand growth
phase and

Silty clay to silty
clay loam
Hilly to fertile
plains
31°-32° N
 Hilly with silt
clay soil type
while the
southwestern
half is fertile
plain

 Marginal/good
quality ground
water
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relatively low
temp at maturity
 Temperature rises up
to 45 °C during
summer but drops to
10-20°C during
winter. Low
temperature
improves sugar
recovery.

 frequently rise
above 46 °C
between May
and August. Dry
hot days and
cool nights are
typical. High
humid
conditions favor
high yields

 Dust storm occur
during summer
months with peak in
May, June & Sep.
causes lodging

 Dust storm
causes lodging
of sugarcane
that reduces
yield & quality
by interrupted
photosynthesis
 Small holding
size (< 6 ha)
75% & large (>
6 ha) 25%

 Small holding size (<
2 ha) 95% & large (>
2 ha) 55%

Sugarcane growers
22

 Farmers (60%) in
this region are
uneducated, so
mostly unable to
understand & follow

 Farmers (65%)
in this region
are uneducated,
so unable to
understand new
innovations.

 Large farmers are
absentee & hire
Farm Manager who
decides the farm
management
practices. Agri
graduate farm
managers are hired
with 5-10 years of
experience. Farm
size is of 100-250
acres.

 Large farmers
are active & hire
Farm Manager
who decides the
farm
management
practices. Agri
graduate farm
managers are
hired with 5-10
years of
experience.
Large farms are
of 200-1000
acres.

grand growth
phase

adequate water
availability.

 Temperatures
rise above 46
°C between
May and
August. Dry
hot days and
cool nights
are typical.
Such
fluctuation is
highly
favorable
 Dust storm
rarely occur
during
summers in
May and
June

 Temperature
rises up to 42
°C during
summer but
drops to 0510°C during
winter. Sugar
beet in Pakistan
is only grown
and milled

 Sindh – small
(< 10 ha) 60
% & large (>
10 ha) 40 %

 Small holding
size (< 0.8 ha)
98% & large (>
0.8 ha) 02%

 Farmers
(75%) in this
region are
uneducated,
unable to
understand
new
innovations.
 Large farmers
are
progressive &
hire Farm
Manager.
Agri graduate
farm
managers are
hired with 510 years of
farming.
Large farms
are of 5002000 acres.

 Farmers (80%)
in this region
are uneducated

 Dust storms in
this cluster are
not common

 Large
sugarcane
farmland is rare
and most
farmers take
care of fields on
their own.
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Product Feature
Improved Products

 Sugar prod.=12103
(000) tonnes. 80%
used in sugar
production, 10% for
seed purposes, 7%
for fodder & 3% for
Gur making.

 Sugar
prod.=17025
(000) tonnes.
75% used in
sugar
production, 12%
for seed
purposes, 7%
for fodder & 6%
for Gur making.

 Sugar
prod.=23290
(000) tonnes.
75% used in
sugar
production,
12% for seed
purposes, 7%
for fodder &
6% for Gur
making.

 Sugar
production=452
4 (000) tonnes.
50% used in
sugar
production,
09% for seed
purposes, 06%
for fodder &
35% for Gur
making.

 Molasses/Dicalcium
Phosphate (DCP) is
obtained as 5%.
Prod. is about
605000 tonnes. It is
used as feed for
Livestock & Dairy.

 Molasses/Dicalc
ium Phosphate
(DCP) is
obtained as 5%.
Prod. is about
850000 tonnes.
It is also used
for making
compost &
Alcohol.
 Sugarcane
Juice is national
drink of
Pakistan. About
0.25% of the
total sugarcane
production is
used as juice
making its
availability
around 8512500
cubic meters

 Molasses/Dic
alcium
Phosphate
(DCP) is
obtained as
5%. Prod. in
this cluster is
about
1164000
tonnes.
 Sugarcane
Juice is
national drink
of Pakistan.
About 0.2%
of the total
sugarcane
production is
used as juice
making its
availability
around
11645000
cubic m.
 New high
yield and
sugar
varieties are
being
released by
NSTHRI
Thatta. This
will increase
yield by 15
Tonnes/ha
and recovery
by 1%.

 Molasses/Dical
cium
Phosphate
(DCP) is
obtained as
5%. Prod. in
this cluster is
about 226000
tonnes.

 Sugarcane Juice is
national drink of
Pakistan. About
0.3% of the total
sugarcane
production is used as
juice making its
availability around
6050000 cubic
meters.

 New high yield &
sugar varieties are
being released by
SRI Fsd & SSRI
Jhang. This will
increase yield by 10
Tonnes/ha & rec by
1%.

23

 New high yield
and sugar
content varieties
are being
released by SRI
Faisalabad and
SSRI Jhang.
This will
increase yield
by 12
Tonnes/ha &
recovery by 1%.

 Sugarcane
Juice is national
drink of
Pakistan. About
0.25% of the
total sugarcane
production is
used as juice
making its
availability
around
2262000 cubic
meters.
 New high yield
and sugar
varieties are
being released
by SCRI
Mardan. This
will increase
yield by 07
Tonnes/ha &
recovery by
1%.
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 Filter Cake is
produced making it
around 15 Carores
business

 Filter Cake
makes it around
12 Carores of
business.

 Intercropping is
important for
sugarcane crop
economics & is
widely practiced.
Intercropping of
s.cane with barseem,
mung and garlic

 Intercropping is
important for
crop economics
and is widely
practiced in
Punjab.
Intercropping of
sugarcane is
done with
canola and
peas.

 Processors/factories
have acquired
certificates of halal
and organic products

 Organic
productions and
other
certifications are
not done by
mills

 HSF-240 & NSG 59

 SPF 234 & CPF
246

 Very popular mid-late  Very popular
season varieties
mid-late season
varieties

Variety Feature
24

 Does not bear
flowers

 Does not bear
flowers

 HSF-240 is
susceptible to whip
smut, CP 77 400 is
high sugar & NSG 59
is high yield variety

 SPF-234 is
susceptible to
red rot, CP 77
400 is high
sugar & CPF
246 is high yield
variety

 9.50-10.50 % Sugar
Recovery is attained
by these varieties

 10.50-11.50 %
Sugar Recovery
is attained by
these varieties

 Filter Cake
makes
around 18
Carores in
business
 Intercropping
is important
for crop
economics
and is widely
practiced in
Sindh.
Intercropping
of sugarcane
is done with
onions &
okra.
 Organic
productions &
other
certifications
are not done
by mills

 Filter Cake
business is of
around 9
Carores
 Intercropping is
important for
crop economics
and is widely
practiced in
Punjab.
Intercropping of
sugarcane is
done with
tobacco &
maize.
 Huge potential
of organic Gur
and shakar for
export to
Europe &
neighboring
countries.

 Thatta-10,
Gulabi 95,
SPSG-26

 Mardan-93, CP
77-400 and
SPSG 394

 Very popular
mid-late
season
varieties
 Bear flowers
in April

 Early to midseasonal
varieties
 Does not bear
flowers

 SPF-234 is
 Mardan 93 is an
susceptible to
early maturing
red rot,
sugarcane
Thattha 10 is
variety. Imported
high sugar &
sugar beet seed
SPSG 26 is
is provided by
high yield
the sugar mill.
variety
 10.50-11.50
 9.00-10.00 %
% Sugar
Sugar Recovery
Recovery is
is attained by
attained by
these varieties
these
varieties
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Nursery and Planting

 Average prod. of
these varieties is 65
Tonnes/ha

 Average
production of
these varieties
is 75 Tonnes/ha

 The crop is
propagated
vegetative by setts

 The crop is
propagated
vegetative by
setts

 Trends of raised bed
nursery are popular
as it provides ample
time for growth if
farmers tend to
transplant it after
wheat harvest

 Trends of raised
bed nursery are
popular as it
provides ample
time for growth
if farmers tend
to transplant it
after wheat
harvest

 (Paired row) Row to
row distance = 4 feet

 Seed rate: 7
Tonnes/ha
 Plant Population:
40,000
 75-50-20 NPK/Acre,
with 3 splits of N
application, P & K as
basal dose

Inputs/Management Practices
25

 4 Sprays, 2
Insectides for borer
complex (fipronil,
forate &
chlorantraniliprole),
whitefly (Bifenthrin),
Termites
(Chloropyriphos),
Pyrilla (Trichograma
cards), fungal
diseases
(Thiophenate methyl

 Average
 Average
production of
production of
these
these varieties is
varieties is 80
55 Tonnes/ha
Tonnes/ha
 The crop is
 The crop is
propagated
propagated
vegetative by
vegetative by
setts
setts

 Trends of
 Trends of raised
raised bed
bed nursery are
nursery are
popular as it
popular as it
provides ample
provides
time for growth if
ample time
farmers tend to
for growth if
transplant it after
farmers tend
wheat harvest
to transplant
it after wheat
harvest
 (Paired row)
 (Paired row)
 Row to row
Row to row
Row to row
distance = 4 feet
distance = 4 feet
distance = 4
feet
 Seed rate: 10
 Seed rate: 12  Seed rate: 6
Tonnes/ha
Tonnes/ha
Tonnes/ha
 Plant
population:
60,000
 75-75-50
NPK/Acre, with
3 splits of N
application, P &
K as basal dose

 5 Sprays, 3
Insectides for
borer complex
(fipronil, forate &
chlorantraniliprol
e), whitefly
(Bifenthrin),
Termites
(Chloropyriphos
), Pyrilla
(Trichograma
cards), fungal

 Plant
 Plant population:
population:
35,000
65,000
 100-80-50
 75-25-00
NPK/Acre,
NPK/Acre, with 3
with 3 splits
splits of N
of N
application, P &
application, P
K as basal dose
& K as basal
dose
 5 Sprays, 3
 3 Sprays, 2
Insectides for
Insectides for
borer
borer complex
complex
(fipronil, forate &
(fipronil,
chlorantraniliprol
forate &
e), whitefly
chlorantranilip
(Bifenthrin),
role), whitefly
Termites
(Bifenthrin),
(Chloropyriphos)
Termites
, Pyrilla
(Chloropyriph
(Trichograma
os), Pyrilla
cards), fungal
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& carbandazim) & 2
weedicides (1 for
braod leaf Amatrin +
Atrazin and 1 for
narrow leaf Dual
gold)

 Labor availability
issues during
sugarcane plantation
& harvest

 Farmers use below
average imbalance
inputs, like fertilizers,
pesticides &
herbicides, which
impacts the output.
75% farmers use N,
50% use P and 15%
use K fertilizers.

 Regulations
formulated but
implementation is
lacking. 35%
unapproved varieties
are in commercial
cultivation.

 Sugarcane is heavy
delta of water crop,
64-acre inches’ water
required after 2
weeks. Irrigation
water & monsoon
rains are not fulfilling
26

diseases
(Thiophenate
methyl &
carbandazim) &
2 weedicides (1
for braod leaf
Amatrin +
Atrazin and 1 for
narrow leaf

 Labor
availability
issues during
sugarcane
plantation &
harvest
 Farmers are
using below
average and
imbalance
inputs, which
therefore
impacts the
output. Except
few big growers
of Sugarcane.
80% use N,
50% use P and
25% use K
fertilizers.
 Regulations
formulated but
implementation
is lacking. 30%
unapproved
varieties are in
commercial
cultivation.



 Sugarcane is
heavy delta of
water crop, 64acre inches’
water required
after 2 weeks.
Irrigation water







(Trichograma
cards), fungal
diseases
(Thiophenate
methyl &
carbandazim)
&2
weedicides (1
for braod leaf
Amatrin +
Atrazin and 1
for narrow
leaf
Labor
availability
issues during
sugarcane
plantation &
harvest
Farmers are
using below
average
imbalance
inputs,
therefore
impacts the
output,
except few
farmers. 90%
use N, 60%
use P and
30% use K
fertilizers.
Regulations
formulated
but
implementatio
n is lacking.
25%
unapproved
varieties are
in commercial
cultivation.
64-acre
inches’
irrigation
water
required
generally
after 2 weeks.

diseases
(Thiophenate
methyl &
carbandazim) &
1 weedicides (for
braod spectrum
leaf Amatrin +
Atrazin)

 Labor is
abundantly
available at
planting and
harvesting
 Farmers are
using below
average and
imbalance
inputs, which
therefore
impacts the
output. Except
few, 70% use N,
40% use P and
20% use K
fertilizers.

 Regulations
formulated but
implementation
is lacking. 30%
unapproved
varieties are in
commercial
cultivation.

 Sugarcane is an
annual crop, with
64-acre inches’
irrigation water
required after 2
weeks. In KP,
irrigation water
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water requirement
thus limitation to
increase yield.
Ground water is also
available but not
sufficient

& monsoon
rains are not
fulfilling water
requirement
thus limitation to
increase yield.
Ground water is
also available
but not sufficient

 Farmers irrigate field
through ridges & do
not stop irrigating
near harvest that
causes reduction in
recoverable sugar.
mill pay on weight
basis and farmers
plans to sow wheat
crop in wad water
condition

 Farmers irrigate
field through
ridges & do not
stop irrigating
near harvest,
reduces
recoverable
sugar. mills pay
farmer on
weight basis
and farmers
plans to sow
wheat crop in
wad water
condition

irrigation
and monsoon
water and
rains are not
monsoon
fulfilling water
rains are not
requirement,
fulfilling the
thus limitation to
water
increase yield.
requirement
Ground water is
thus limitation
too deep.
to increase
yield. Ground
water is not
available as
only canal
water
available
 This practice  With least area
in Sindh is
under sugarcane
relatively less
cultivation,
as compared,
farmers do not
because
face major
recovery in
crushing issues.
these areas
Mills
are highest
Procurement
and mills
scheduling is
does not
properly
delays
managed as
crushing
35% of the
unnecessarily
harvest is
utilized in Gur
making

 Normally, small
farmers use farm
yard manure (@ 4
Trolleys/acre) and
large farmers apply
filter cake & green
manuring (4 Tonnes
per Acre)

 Normally, small
farmers use
farm yard
manure (@ 3
Trolleys/acre)
and large
farmers apply
filter cake and
green manuring
(5 Tonnes per
acre)
 Intercropping
with onions,
mung, okra

 Normally,
 Normally, small
small farmers
farmers use farm
use farm yard
yard manure (@
manure (@ 4
2 Trolleys/acre)
Trolleys/acre)
and large
and large
farmers apply
farmers apply
filter cake and
filter cake &
green manuring
green manure
(3 Tonnes per
(5
acre)
Tonnes/acre)
 Intercropping  Intercropping
with onions,
with grams and
mung, okra
canola

 Conventionally
the sugarcane is
harvested
manually

 Sugarcane is
harvested
manually

 Intercropping with
barseem, mung, okra

Harvesti
ng/Detra
shing/
Loading
and
Transpo
rtation
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 Conventionally the
sugarcane is
harvested manually

 Crop is
harvested
manually
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Wholesaler/Retailer
28

 Few progressive
farmers & sugar mills
are using mechanical
planter & harvester

 Few farmers &
sugar mills are
using
mechanical
planter &
harvester at
their farms

 95% farmers adopt
spring plantations.
While 5% plant their
crop in Sep as
Autumn plantation.
50% of farmers keep
ratoon.

 90% farmers
follow spring
plantation while
10% plant their
crop in
September as
Autumn
plantation. 30%
keep ratoon.

 Sugarcane is
transported to sugar
mills by trolleys,
trucks and carts

 Sugarcane is
transported to
sugar mills by
trolleys and
trucks

 Sugar mills declare
procurement plan but
is not adopted thus
trolleys had to wait
for multiple days (36) outside mills.

 Trolleys wait for
multiple days (25) outside mills.
More than 3
days cut-crush
interval
decreases 1%
of sugar
recovery from
harvest.

 During high & low
production years,
middleman buy the
product from farmers
at low rate

 During high &
low production
years,
middleman buy
product from
farmers at low
rate
 Middleman are
facilitated by mill
management.
Thus, the
middleman is
obliged to sell

 Middleman are
facilitated by mill
management. Thus,
the middleman is
obliged to sell the
produce to that mill.

 Few
 Few farmers &
progressive
sugar mills use
farmers &
mechanical
sugar mills
planter &
are using
harvester for
mechanical
cane & sugar
planter &
beet.
harvester
 20% of
 95% of farmers
farmers plant
plant their crop
in February
in February
while 80% of
while 5%
farmer plant
farmers plant
their crop in
sugarcane crop
September as
in September.
Autumn crop.
70% of farmers
10% of
keep ratoon.
farmers keep
ratoon.
 Sugarcane is  Sugarcane is
transported to
transported to
sugar mills by
sugar mills by
trolleys and
trolleys, trucks
trucks
and carts
 Sugar mills
 Sugar mills
declare
declare
procurement
procurement
plan but is not
plan but is not
adopted by
adopted by
farmers thus
farmers thus
trolleys had to
trolleys had to
wait for
wait for multiple
multiple days
days (1-2)
(2-3) outside
outside the mills.
mills
 Mills buy the  Middleman buy
product from
45% of product
farmers at
from farmers at
low rate
low rate, the rest
is procured to
mills.
 Sugar mill
management
procure
sugarcane in
Sindh

 Middleman are
facilitated by mill
management.
Middleman is
obliged to sell
the produce to
that sugar mill.
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the produce to
mill.

 Farmers mix quality
cane with unapproved varieties
during harvest &
procurement in mills.

 Farmers mix
quality cane
with unapproved
varieties during
harvest and
procurement in
mills.

 Mostly sugar mills
buy cane from
farmers at lower
support price, which
depends upon the
extent of supply.

 Sugar mills buy
cane from
farmers at lower
than support
price of
sugarcane,
which depends
upon the extent
of supply.
 25% of
producers sell
out the standing
sugarcane farm
to the
middleman.

 20% of producers
sell out the standing
sugarcane farm to
the middleman

New Technologies/Infrastructure
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 Farmers mix  Farmers mix
quality cane
quality cane with
with the cane
the cane of unof unapproved
approved
varieties during
varieties
harvest and
during
procurement in
harvest and
mills.
procurement
in mills.
 Mostly sugar  Mostly sugar
mills buy
mills buy cane
cane from
from farmers
farmers
below support
below support
price, which
price of
depends upon
sugarcane.
the extent of
supply
 No role for
middleman,
cane is
directly
procured by
sugar mills

 70% of
Producers sell
out the standing
sugarcane farm
to the
middleman.
 The shelf life of
sugar is 3-4
years

 The shelf life of
sugar is 3-4 years

 The shelf life of
sugar is 3-4
years

 The shelf life
of sugar is 34 years

 Innovative
technologies like
GPS weather
stations, NIR and
drones will help in
survey reports and
better crop.
Mechanical planter &
harvester can lower
cost of production &
overcome labor
shortages

 Innovative
technologies
like GPS
weather
stations, NIR
and drones will
help in survey
reports & better
crop.
Mechanical
planter &
harvester can
lower cost of
production and

 Innovative
 Innovative
technologies
technologies like
like GPS
GPS weather
weather
stations, NIR
stations, NIR
and drones will
and drones
help in survey
will help in
reports and
survey
better crop.
reports &
Mechanical
better crop.
planter and
Mechanical
harvester can
planter&
lower cost of
harvester can
production and
lower cost of
prod.
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overcome labor
shortages

Export
30

 Raised beds for gap
filling, pit plantation
for water saving and
paired row plantation
are new methods

 Raised beds for
gap filling, pit
plantation for
water saving
and paired row
plantation are
new methods of
cultivation

 No post mill
treatment is required

 No post mill
treatment is
required

 The sugar is stored
in mill stores or go
downs. The
polythene bags are
arranged in several
layers on the ground
with respect to quota
approved by the
federal government

 The sugar is
stored in mill
stores or go
downs. The
polythene bags
are arranged in
several layers
on the ground
with respect to
quota approved
by the federal
government

 Sugar is exported
mainly by ships
through sea ports
when it is surplus &
imported when
deficient

 Sugar is
exported mainly
by ships through
sea ports when
it is surplus and
imported when
deficient

 Quality-control
personnel take
samples to check the
expiry of sugar as it
can be used for 4-5
years

 Quality-control
personnel take
samples to
check the expiry
of sugar as it
can be used for
4-5 years

&overcome
labor
shortages
 Raised beds
for gap filling,
pit plantation
for water
saving &
paired row
are new
methods of
cultivation
 No post mill
treatment is
required

overcome labor
shortages
 Raised beds for
gap filling, pit
plantation for
water saving &
paired row are
new methods of
cultivation

 No post mill
treatment is
required

 The sugar is  The sugar is
stored in mill
stored in mill
stores or go
stores or go
downs. The
downs.
polythene
Polythene bags
bags are
are arranged in
arranged in
several layers on
several layers
the ground with
on the ground
respect to quota
with respect
approved by the
to quota
federal
approved by
government
the federal
government
 Sugar is
 Sugar is
exported
exported mainly
mainly by
by ships through
ships through
sea ports when it
sea ports
is surplus and
when surplus
imported when
& imported
deficient
when
deficient
 Quality Quality-control
control
personnel take
personnel
samples to
take samples
check the expiry
to check the
of sugar as it
expiry of
can be used for
sugar as it
4-5 years
can be used
for 4-5 years
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Supply Chain
31

 Heavy subsidies are
involved to protect
sugar industry from
business fall out and
making exports
viability as domestic
cost of production is
very high Rs: 6062/kg whereas
international price is
Rs: 40-45/kg.

 Heavy subsidies
are involved to
protect sugar
industry from
business fall out
and making
exports viability
because
domestic cost of
production is
very high Rs:
60-62/kg
whereas
international
price is Rs: 4045/kg.

 Federal Government
gives the quota to
sugar mills and in
2018 sugar was
exported to
Myanmar, Nepal,
Middle east and
African countries.

 Federal
Government
gives the quota
to sugar mills
and in 2018
sugar was
exported to
Myanmar,
Nepal, Middle
east and African
countries.

 Unavailability of
adequate skilled
manpower during
plantation and
harvesting is the key
hurdle of sugarcane
supply chain

 Unavailability of
adequate skilled
manpower
during
plantation and
harvesting is the
key hurdle of
sugarcane
supply chain

 Government
announce the
support price, which
is rarely followed by
the sugar mills
farmers. Farmers'
organization or
government play little

 Government
announce the
support price,
which is rarely
followed by the
sugar mills and
farmers.
Farmers'
organization or

 Heavy
 Heavy subsidies
subsidies are
are involved to
involved to
protect sugar
protect sugar
industry from
industry from
business fall out
business fall
and making
out and
exports viability
making
because
exports
domestic cost of
viability as
production is
domestic cost
very high Rs: 60of production
62/kg whereas
is very high
international
Rs: 60-62/kg
price is Rs: 40whereas
45/kg.
international
price is Rs:
40-45/kg.

Federal  Federal
Government
Government
gives the
gives the quota
quota to sugar
to sugar mills
mills and in
and in 2018
2018 sugar
sugar was
was exported
exported to
to Myanmar,
Myanmar,
Nepal, Middle
Nepal, Middle
east and
east and African
African
countries.
countries.

Unavail  Unavailability of
ability of
adequate skilled
adequate
manpower
skilled
during plantation
manpower
and harvesting is
during
the key hurdle of
plantation and
sugarcane
harvesting is
supply chain
the key hurdle
of sugarcane
supply chain

Govern  Government
ment
announce the
announce the
support price,
support price,
which is rarely
which is rarely
followed by the
followed by the
sugar mills and
sugar mills
farmers.
and farmers.
Farmers'
Farmers'
organization or
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role in implementing
these prices
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government
play little role in
implementing
these prices

 Delay in start of
crushing season
affects sugarcane
procurement
ultimately disturbing
supply chain

 Delay in start of
crushing season
affects
sugarcane
procurement
ultimately
disturbing
supply chain

 Policy regarding
sugarcane industry
future i.e. local or
export need, is
unclear. This makes
manufacturer unclear
about how much to
produce refined
sugar or industrial
ethanol

 Policy regarding
sugarcane
industry future
i.e. local or
export need, is
unclear. This
makes
manufacturer
unclear about
how much to
produce refined
sugar or
industrial
ethanol

 Production of steel,
chip board, compost,
electricity, bio fuel is
started in 4 sugar
mills: Ramzan,
Shakarganj, Madina
& Layyah Sugar
Mills. In 2010,
Pakistan imported
1,031,909 metric
tonnes of Raw
Sugar.

 Production of
steel, chip
board, compost,
electricity, bio
fuel (Industrial
alcohol) and
other related
byproducts has
been started in
1 sugar mills:
JDW sugar mill,
but government
still lacks
policies.

organization or
government play
government
little role in
play little role
implementing
in
these prices
implementing
these prices

Delay
 Delay in start of
in start of
crushing season
crushing
affects
season affects
sugarcane
sugarcane
procurement
procurement
ultimately
ultimately
disturbing supply
disturbing
chain
supply chain

Policy
 Policy regarding
regarding
sugarcane
sugarcane
industry future
industry future
i.e. local or
i.e. local or
export need, is
export need, is
unclear. This
unclear. This
makes
makes
manufacturer
manufacturer
unclear about
unclear about
how much to
how much to
produce refined
produce
sugar or
refined sugar
industrial ethanol
or industrial
ethanol
 Production of  Production of
steel, chip
steel, chip
board,
board, compost,
compost,
electricity, bio
electricity, bio
fuel (Industrial
fuel
alcohol) and
(Industrial
other related
alcohol) and
byproducts has
other related
been started 1
byproducts
sugar mills: Al
has been
Moiz Sugar Mill,
started 1
but government
sugar mills: Al
still lacks
Abbas sugar
policies.
mill, but
government
still lacks
policies.
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Certification
Socioeconomic networking/Gender
involvement
Subsidies/Incentives/Facilities
33

 3 sugar factories
(Shakarganj Sugar
Mills and Ramzan
Sugar Mills & Layyah
sugar mills) are
certified for halal
food, SA 8000, ISO
9001, organic sugar
& PNAC 25017
accreditation

 1 sugar factory
(JDW sugar
mills) are
certified for halal
food, SA 8000,
ISO 9001,
organic sugar
and PNAC
25017
accreditation

 20% Women &
children are involved
in harvesting. wages
are normally lower
than the market
wages for men.
Women also work in
quality labs and IT
departments

 50% Women &
children are
involved in
harvesting.
wages are
normally lower
than the market
wages for men.
Women also
work in quality
labs and IT
departments

 Govt. of Punjab has
established SRDB
funded with 10% of
cess fund, for
Facilitating High
Quality Research,
Development and
Extension activities

 Govt. of Punjab
has established
SRDB funded
with 10% of
cess fund, for
Facilitating High
Quality
Research,
Development
and Extension
activities
 Selection
breeding &
imported fuzz by
SRDB, SRI &
FSRDC.

 Selected through
selection breeding &
imported fuzz by
SRDB, SRI, SSRI.

 The federal
Government has
announced
Rs:9.70/kg as export
subsidy for the
season 2017-18

 The federal
Government
has announced
Rs:9.70/kg as
export subsidy
for the season
2017-18

 1 sugar
 1 sugar factory
factory (Al
(Al Moiz sugar
Abbas sugar
mills) is certified
Mills) are
for halal food,
certified for
SA 8000, ISO
halal food, SA
9001, organic
8000, ISO
sugar and PNAC
9001, organic
25017
sugar and
accreditation
PNAC 25017
accreditation
 70% Women  Women are not
& children are
involved &
involved in
Immigrants from
harvesting.
Afghanistan &
wages are
children are
normally
involved during
lower than
harvesting &
the market
detaching.
wages for
Wages for
men. Women
children are very
also work in
low.
quality labs
and IT
departments
 Establishing
 Sugar crops
Sugarcane
research
research and
institute Mardan
development
is working under
board is on
Government of
the cards
KP funded with
under
cess fund
Government
of Sindh

 At present
 Selection from
selection from
selection
selection
breeding from
breeding from
imported fuzz by
imported fuzz
SCRI Mardan
by NSTHRI
Thatta
 The federal &  The federal
Govt of Sindh
Government has
has
announced Rs:
announced
9.70/kg as
Rs:10 & Rs:
export subsidy
9.70
for the season
respectively,
2017-18
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amounting
Rs: 19.70/kg
as export
subsidy for
2017

Socioeconomi
c Networks
34

 SRDB has signed
MoUs with renowned
breeding stations of
world to acquire
breeding material
that will help
releasing locally
adapted variety in
few years

 SRDB has
signed MoUs
with renowned
breeding
stations of world
to acquire
breeding
material that will
help releasing
locally adapted
variety in few
years

 Govt of Punjab
spend around 150
Million through
SRDB and around
50 Million through
SRI on R&D at
Faisalabad

 Govt of Punjab
spend around
150 Million
through SRDB
and around 50
Million through
SRI on R&D at
Faisalabad

 Training programs on
production
technologies,
mechanization and
value addition with
better supply chain
are in progress in
SRDB in Punjab

 Training
programs on
production
technologies,
mechanization
and value
addition with
better supply
chain are in
progress SRDB
in Punjab

 Zarae Taraqiati Bank
in particular and
other private banks
in general provide
loan to farmers.
Farmer Association

 Zarae Taraqiati
Bank in
particular and
other private
banks in general
provide loan to

 National
 Sugar Crops
Sugar Crops
Research
Research
Institute (SCRI)
Institute
was established
Thatta and
in Mardan
Nuclear
in 1981 with the
Institute
fund of provincial
Tandojam are
government
federally
funded
institutes
working on
sugarcane in
Sindh
 Govt of Sindh  Sugar Crops
spend around
Research
10 Million on
Institute (SCRI)
R&D through
Mardan spend
Agriculture
around 7.5
Research
million on
Institute,
sugarcane
Tandojam
research in KP
Larkana and
annually.
Sajawal.
 Training
 Training
programs on
programs on
production
production
technologies
technologies
are carried
are carried out
out by
by Sugar Crops
National
Research
Sugar Crops
Institute (SCRI)
Research
Institute
Thatta and
Nuclear
Institute
Tandojam
 Zarae
Taraqiati
Bank in
particular and
other private
banks in

 Zarae Taraqiati
Bank in
particular and
other private
banks in
general provide
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through meetings
with Government
officials make such
policies
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farmers. Farmer
Association
through
meetings with
Government
officials makes
such policies

general
provide loan
to farmers.
Farmer
Association
through
meetings with
Government
officials
makes such
policies

loan to farmers.
Farmer
Association
through
meetings with
Government
officials makes
such policies

 PSST is a fraternity
of sugar
technologists
working in sugar
mills, commercial
organizations &
research institutions.

 PSST is a
fraternity of
sugar
technologists
working in sugar
mills,
commercial
organizations
and research
institutions.

 PSST is a
fraternity of
sugar
technologists
working in
sugar mills,
commercial
organizations
and research
institutions.

 PSST is a
fraternity of
sugar
technologists
working in sugar
mills,
commercial
organizations
and research
institutions

 PSMA, Punjab Zone
headed by Mr.
Nauman Ahmad
Khan, is active.

 PSMA, Punjab
Zone headed by
Mr. Nauman
Ahmad Khan, is
active.

 PSMA, Sindh
Zone headed
by Mr. Asim
Ghani, is
active.

 PSMA, KP Zone
headed by Mr.
Abdul Qadar
Khattak is active.

 Two (2) sugarcane
growers Associations
(Kissan Board,
Pakistan Kissan
Ittehad). These play
role in consultation,
information & training
of farmers

 Two (2)
sugarcane
growers
Associations
(Kissan Board,
Pakistan Kissan
Ittehad). These
play role in
consultation,
information &
training of
farmers

 Two (2)
sugarcane
growers
Associations
(Sindh
Abadghar,
Pakistan
Kissan
Ittehad).
These play
role in
consultation,
information &
training of
farmers

 Two (2)
sugarcane
growers
Associations
(Anjuman-eKashtkaran and
Pakistan Kissan
Ittehad). These
play role in
consultation,
information &
training of
farmers
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5.3. Description of Sugarcane Value Chain
Table 12 describes the backward and forward linkages and relationship between different
stakeholders in the value chain.
Table 12: Existing value chain, its backward and forward linkages and relationship
Existing Value chain Backward Linkages
Refined sugar is the
key product of
sugarcane

Stakeholder
Relation

Short crushing season Government incentives for
of 4-5 months (Dec to the import of agriculture
Mar)
machinery,
drones/robotics

Many values added
Unavailability of
products are obtained modern processing
from sugarcane like
plants, technologies,
gur, shakar, brown
and equipment for
sugar & others
processing
Diversified Sugar
Industry with various
by-products mainly 6
bios for sustainability

Forward Linkages

Staled cane, dead of
rotting stalk, high
extraneous matter,
post-harvest losses

Relationships
Addition of bio power
between stakeholders
plants, electricity for
are mistrust with little
national grid, board plant, cooperation with each
steel furnace scrap,
other, everybody is
remold mills & composting doing business at his
of filter cake
own terms &
conditions
Huge demand for
processed sugar products
within the country and
abroad especially
sugarcane juice

The sugar mills get sugarcane from the farmers for milling and does all the value addition
process which includes packaging and marketing. Generally, there are two main
categories of farmers i.e. medium scale farmers and small-scale farmers. Few large-scale
farmers exist in southern Punjab and Sindh clusters. Medium farmers sell their produce
directly to mills whereas small farmers sell sugarcane through middle man or sugar mill
agents.

5.4.

SWOT analysis

The SWOT analysis was conducted in consultation with stakeholders as well as lesson
learned from literature review. The results are organized around the value chain functions,
including inputs, production, processing, milling & marketing (Table 13). The weaknesses
and strength of each cluster are specifically highlighted.
The major challenges the farmers face are high input and marketing costs with respect to
sugarcane support price because harvesting, loading and transportation charges are
increasing but support price is stagnant since couple of years. Delayed start of crushing
season and late payments add to the misery of farmers. Another challenge is the boost in
rice and cotton production due to increase in international price. Sugar mills sell sugar to
distributors and whole sellers who further trades sugar with retailers as part of value chain.

36
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High use of chemicals, production costs and infestation of pests are the major challenges,
but government incentives for sugarcane production exports are the major strength of all
the sugarcane clusters.
Table 13: SWOT Analysis of Sugarcane Clusters
Paramet
er

Policy Environment
Environment/ Climate Change
Input Supplies
37

Strengths

Weakness

Opportunities

Threat

Ensure price to
sugarcane farmers

Uncertainty about
sugar imports and
exports policies of
the government.

Relaxing the control and
intervention can provide
competitive environment
to all stakeholders, and
improve efficiency in the
sector.

Deep loamy soil
texture, hot climate
& well drained land
in Sugarcane are
very much suitable
(Cluster 1, 2 & 3)
Diversification in
sugar producing
crops e.g
sugarcane, sugar
beet & sweet
sorghum
(Cluster 4)
Brazil avoided 480
million tonnes of
GHG emissions by
ethanol production
from Sugarcane
Availability of
irrigation water
throughout the year
from Indus and
Chenab rivers
Pakistan has huge
irrigated area for
sugarcane
production with
different ecological
zones and its
increasing with time
IPM innovative
technologies like
bio control systems

Heavy rainfall,
prolonged winter
and sudden rise in
temperature affect
its growth
(Cluster 1, 2 & 3)
Enough local
research on
alternate sugar
crop e.g. sugar
beet & sweet
sorghum is not
available
Pakistan does not
have the base line
study for its
production nor has
any vision for it
Non-availability of
funds for
environment/climat
e change research
impacts
Non-availability of
appropriate quality
fertilizer and
micronutrients at
suitable prices

Adopting innovative
technologies like GPS
weather stations

The scruples
control on the
establishment of
sugar mills,
sugarcane prices,
and imports is a
greatest threat for
the long-run
efficient survival
of the sector.
Increase flooding
with more intense
and frequent
rainfalls

Reliable major
fertilizer, pesticide
supply system with
many National /

Limited availability
of certified, quality,
and pure variety
seed/seedlings

Declining organic
matter in soils

Sugar beet & sweet
sorghum will be helpful
in increasing crushing
season
(Cluster 4)

Locally adopted
high yielding
varieties not
available, had to
rely on imported
seed

Its production will not
only decrease the
surplus sugar but also
dependence on oil

Acquiring
experience
sharing might be
problematic

Adoption of nontraditional, latest highly
efficient irrigation
systems

Drought during
winter and
shortage of canal
water

Established soil &
fertilizer testing labs in
Punjab can play a major
role in matching input
with soil nutrient
conditions
(Cluster 1 & 2)
Increasing poultry
production & manure is
an opportunity to halt
the declining organic
matter
SRDB breeding material
exchange agreements
have facilitated to find
locally adopted high

High cost of raw
material/Excessiv
e cut to crush
delays

Injudicious use of
chemicals

Use of
adulterated or
expired
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Multinational
Companies
providing these
chemicals
Large number of
farmers in
Sugarcane cluster

Cluster Interaction
Experienced
farmers who knows
these varieties for a
long time

Production Management Practices

sugar and yielding
varieties
(Cluster 1 & 2)

pesticides/fertilize
rs

Little interaction
among farmers,
researchers &
Traders
Producers have
little information
about the quality
requirements in
national and
international
market
No contract
farming with
defined quantities
and quality
parameter

Possibility of learning
from progressive
farmers in the cluster

Infestation of
white fly, pyrilla &
borer complex

Strong relation between
Commission
Agents/Wholesaler and
Contractors (each have
knowledge about quality
demand at least in
national market) can be
transformed into qualitybased supply contract

Post-harvest
losses & Pesticide
residues

Little credit
availability from
formal institutes for
any actor of cluster

Timely application of
inputs through credit can
increase farm income

Lack of latest
approved varieties,
and traditional
method of
vegetative
propagation
Farmers mostly
concerned with
high yielding &
millers are mostly
concerned with
high sugar varieties
Flooding irrigation
wastes water and
increase weed
population

Availability of training
modules in several
national (like NARC,
provincial departments,
private sector, etc.) and
international
organizations (ISSCT) to
train technologists about
latest methods of
nursery raising, plant
protection,
intercropping,
harvesting, efficient
irrigation method, etc.
have made the training
of farmers a reality

Imbalance and
sub-optimal use of
fertilizer
Injudicious use of
pesticide

Un planned
harvesting
procedure without
considering early,
mid & late maturity
status of varieties
38

Plant Protection
Department of
Governments of Punjab
and PARC have some
capacity (which need to
be enhanced) to train
farmers on sanitary and
phytosanitary measures
and good agricultural
practices

Poor quality unapproved
Sugarcane
varieties has
threatened
Pakistan industry
Low farm income
in recent years
had made it
difficult for
farmers to repay
Lack of national
breeding
program, will have
to rely on
imported seed
Post-harvest
losses

High pesticide
and low-quality
produce may
further increase
cost of production
and threaten the
already volatile
sugar industry
Short growth
period, cane
payment system
on weight

Difficulty of
training illiterate
farmers about
high tech
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methods and
techniques

No contract
farming with
defined quantities
and quality
parameter
Few farmers adopt
mechanized
harvesting

Transportation
Marketing
39

Good road
infrastructure
connecting
Sugarcane cluster
with all big cities
and the biggest port
in the country

Sugarcane Juice is
national drink of
Pakistan. It has
high demand in the
country and is
marketed in
unhygienic way.
Filter Cake/Stillage
(Vinasse) is an
essential end
product of
sugarcane
crushing, it is used
as fertilizer and
used in brick kilns.
Some
processors/factories
have acquired
certificates of halal
and Organic
Products like
Gurr/Shakar. We
have a huge market
for organic
products.

capacity building,
information, knowledge
and skill development

High fuel cost
especially diesel
used in
transportation,
Cane stalk is
detached for
transportation
No environment
(temperature,
humidity, etc.)
control during
transportation
Improper staking
during
transportation

Interest of major
companies in producing
mechanical planters,
harvester & loaders

Still no brand is
interested despite
being huge market

Some countries are
marketing sugarcane
juice in Packed canes
thus Pakistan too has
rich potential for this
product being nutritious
and healthy
Wax is also extracted
from it. It is also
combined used with
distillery effluent and
nitrogen fixing bacteria.
Pilot project was
initiated by Shakarganj
Sugar Mills.
At present 1000 tonnes
of organic products are
produced and Pakistan
has rich potential in this
market.

This compost was
commercially
released by
Shakarganj Sugar
mills but its further
expansion was not
carried out by
others
It’s hard to impress
farmers on organic
farming as they are
more convenient
with conventional
farming

Mapping & zoning
for sugarcane
cultivation, and
cropping
strategies
Agronomic
practices are not
designed to
mechanical
farming
Political use of
Cess fund,
communication
network still
needs attention

Inefficient
harvesting and
cane transport

highways are
used that are
cause of
accidents, road
blockades

Malpractice may
take place in
organic products

Heavy subsidies
for seeking export
potential
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Abundant
production of sugar
in last couple of
years

Some sugar mills
pay farmers on the
spot for their
produce
Cluster based value
chain

Trade/Export
Processing
40

Government
announced support
price is not
accepted &
implemented by
mills
No premium (rather
producing good
quality over poor
quality sugarcane)
by the millers
Farmers had to
wait for years for
their Money

Financial support by the
mills & middleman to
farmers can be
converted into qualitybased delivery

Government has
empowered district
administration to take
care of farmer rights

Because of higher
shelf life than other
commodities, Sugar
travels long
distance without
damage.

Sometimes higher
average world price of
sugar compared to price
Pakistani sugar fetch big
incentive for traders to
improve sugar quality for
export

Established market
link in traditional
markets, had to go
for 5-10 years trade
agreements for
export with
neighboring
countries like India,
China, Iran &
Afghanistan

Mechanization in
plantation, harvesting
and loading can lower
cost of production and
creates export
opportunity

Little trade links
with high end
market

Refined sugar is the
key product of
sugarcane

Short crushing
season of 4
months

Many values added
products can be
produced
from
sugar
like
gur,
shakar, brown sugar
& others

Unavailability
of
modern processing
plants,
technologies, and
equipment
for
processing

Government incentives
for
the
import
of
agriculture machinery

Diversification
of
Sugar Industry (6
Bios
for
sustainability)

Most of the sugar
mills lack such
infrastructure
for
diversification

Addition of bio power
plants, electricity for
national grid, board
plant,
steel
furnace
scrap, re-melt mills &
composting of filter cake

Delayed
payments during
surplus/high yield
& productive
seasons
High volatile
market at
international level
High cost of
production makes
Pakistani sugar
more expensive.
Sugar Price in Rs.
in world are Brazil
43, India 53,
Australia 41,
Pakistan 60.
Slow
development of
quality
infrastructure,
lack of
stakeholder’s
interest in
capacity building
to produce and
maintain quality,
increasing
demand for higher
and high may
lead to lose the
Sugar export
even to traditional
markets

Huge demand for
processed sugar
products within the
country and abroad
Staled cane, dead
of rotting stalk,
high extraneous
matter
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5.5. International Best Practices in Production,
Logistics, Marketing, Trade, etc.
i.

ii.

iii.

iv.

v.
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Land use Laws: Establishing agricultural zonings across its territory to allow the expansion
of food and bioenergy production while preserving its natural resources. Sugarcane
expansion should not be allowed in sensitive ecosystems. No clearance of native
plants should be allowed to expand sugarcane cultivation. Biodiversity must be preserved
and precious resources must be protected while allowing the expansion of sugarcane
cultivation. Suitable areas for sugarcane cultivation should be identified and prioritized
keeping in view the above consideration.
Labor conditions: To continue to grow, the Pakistan sugarcane industry must understand
the need to invest in its most valuable asset: its workers. Worker transportation
improvements, added transparency in measuring and paying for worker production,
support for tenants from other regions, enhanced practices for health and safety, and
capacity building of workforce and the collective bargaining processes.
Environmental Protection: The gradual eradication of pre-harvest sugarcane field
burning is key to reduce local air pollution and improve air quality. For centuries, sugarcane
fields around the world have been burned to remove sugarcane straw (the plant’s tops and
leaves), drive away snakes and other potentially poisonous animals, and make it easier for
workers to cut the cane by hand. However, technological advances and environmental
concerns have increased demand for mechanized harvesting because it eliminates the
need to burn the field. Mechanization already exceeds 90 percent of the harvest in São
Paulo, Brazil’s top cane-producing state. Besides eliminating field burning, the 173 mills
(out of the 178-total located in São Paulo) and 29 associations of sugarcane suppliers have
committed to protect and recover 280,000 ha of land alongside streams and riverbanks.
Over the last seven years, producers from Brazil´s Centre-South have invested around
US$ 4.5 billion in equipment purchases to increase mechanized harvesting of sugarcane.
Reduced use of Agro-chemicals: Application of pesticides on Brazilian sugarcane fields
is negligible and use of fungicides are practically nonexistent. Major diseases that threaten
sugarcane are fought through biological control, introducing natural enemies to fight pests
and advanced genetic enhancement programs. Brazilian sugarcane growers also apply
relatively few industrialized fertilizers, using on average 75 kilograms per ha. That’s 50%
less than the amount typically applied to corn in the United States and 30% less than what’s
used for beet sugar in Europe. Brazilian sugarcane needs fewer chemicals due to the
innovative use of organic fertilizers created during sugarcane processing. For instance,
sugarcane mills recover residues called filter cake (which is rich in phosphorus) and
vinasse (loaded with potassium, organic matter and other nutrients), which they use in
place of traditional fertilizers.
Ethanol Program: Brazil is the world’s largest sugarcane ethanol producer and a pioneer
in using ethanol as a motor fuel. In 2015/16, Brazilian ethanol production reached 30.23
billion liters (8 billion gallons). Most of this production is absorbed by the domestic market
where it is sold as either pure ethanol fuel or blended with gasoline. India intends in rolling
out a strong ethanol program with a mandatory ethanol blend of 10% by 2022. The
Government has also authorized the production of ethanol from molasses and from cane
juice, the components that were reserved for sugar production only. Moreover, the
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Government is working on internal taxes on ethanol products, it has increased the price of
ethanol and promotes the expansion of production capacity. This program will not only
decrease the sugar surplus and lead to a more sustainable and flexible income for farmers
but also has social and environmental benefits.
The use of ethanol in transport will help to reduce the emission of particulate matter, it will
create jobs in rural areas and help electrification as is happening successfully in Brazil.
With ethanol, India can reduce its import dependence on oil and finally reduce (greenhouse
gas) GHG emissions. Brazil stands witness the country avoided 480 million tonnes of GHG
emissions, thanks to ethanol in the last 15 years. It’s not the first time India intends to apply
an ethanol mandate. Brazil is also very advanced in adopting the Bonsucro standard, India
is keen to follow suit and so should other countries.
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6

CONSTRAINTS AND GAPS
6.1.

Policy Constraints

At the farm-level, government announces indicative prices for sugarcane, although it does not
have mechanism to implement these prices. The prices of sugarcane fluctuate around these
indicative prices depending upon the supply and demand situation of sugarcane. The major
policy problems, however, are the high-handed control of the government on the establishment
of sugar mills and its free interventions in the imports and export policies both of which are
highly political oriented rather than based on any economic rational. Generally, sugar industry
is protected by imposing high import duties, and export are encouraged through export
subsidies. These controls have not only created political clouts of sugar which influence
government import-export policies, frequent supply and demand crises in the market, and
large-scale allocative inefficiencies in the sugar sector. These problems are further
accentuated with lack of proper sugar production- and storage-monitoring technologies thus
creating uncertainties in the market.

6.2.

Weak Research and Extension System

Overall a reasonable strong research system in sugarcane especially in Punjab and Sindh has
been developed. The establishment of Sugarcane Research and Development Board, Punjab
(SRDB) is a positive development to address the stakeholders need based issues. However,
the focus of the system has been mainly to develop high-yielding varieties through traditional
selection procedure. It could not adopt full scale crossing of germplasm breeding approach
because of its narrow germplasm and human resources bases.
The current breeding program is not very successful in developing special purpose varieties
like for example for good ratoon ability, high sucrose content with less post-harvest inversion,
and varieties for low water requirement. Promising genotypes against red rot and rust & smut
need to be identified in the national gene bank. Similarly, identification of resistance donor for
key pests is required. Exploitation of sex-pheromones for the control of major pests in
sugarcane remains a challenging task for Integrated Pest Management teams. In the wake of
climate change, some drought tolerant varieties are now available at research stations but not
readily available to the cane growers.
The research system has paid little attention to develop economically viable methods of
intercropping of sugarcane with vegetable, oil seed crops and other sugar crops like sugar
beet, integrated weed management and multiple ratooning systems. Although neighboring
countries like India and China have developed machines and light weight equipment for
mechanization of different operations in sugarcane, no work is done to adapt these to various
cluster situations. The efficient fertilizer management, bio-fertilizer, bio-pesticide and
micronutrients are not available at economical prices to meet the varying soil conditions across
clusters and meet the demand of organic sugar, etc. Work need to be done on the biological
control of pest like shoot borers, white fly, black bug, locust, termites and pyrilla, especially
production of parasites for these pests. Although, pest-warning sections of provincial
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agriculture departments monitor the pest situation in various crops including sugarcane, but
disease and insect forecasting/simulation models are missing in preparing such warning thus
such warnings come only when situation already get worse.
Moreover, the focus of the research has been mainly on farm-level production. No attention is
paid to improve the diversity of sugar value chain such as improving the use of its by products,
promoting the sugarcane juice, ethanol production (E27 or E100) as alternate sustainable
replacement of fossil fuel, etc.
In some cases, some varieties and management systems have been developed, but it could
not be transferred to the farmers. As a result of weak research and development system,
sugarcane productivity and its recovery rate remain low and production costs high keeping the
country uncompetitive in sugar production in national and international markets.

6.3.

Shortage of Water and Climate Change

The most serious impact of climate change in sugarcane growing clusters has appeared in the
form of growing water shortage which has become a usual phenomenon. In the case of canal
supplies, either less water is available, or farmers do not get their usual turn. In case of
underground water, farmers have to pump from increasingly lower aquafer, which has
dramatically increased the costs of pumping.
In this shortage, however, the system of the canal water supply is designed in a manner that
growers of some distributaries are favorably blessed. For them it is even difficult to manage
the surplus water in the fields. The cane fields get inundated and root zones remain submerged
in water. It not only depresses tillering, growth and cane yield but also leads to water logging
(Malik and Gurmani, 1999). On the other hand, some tracts are water stricken and lead to
salinity.
In addition to shortage of water, another issue emerging due to climate change is the quality
of water. There is perception among 45.5% farmers that underground water is unfit for irrigation
in the study area. About 31% said there is high brackishness, 13% said medium brackish, 7%
said low brackishness (Basharat, 2012).
The sugarcane is highly water consumptive crop (Mansoor 2020).2 Therefore, saving of water
is very important for the competitiveness of not only sugar crop, but also for the whole
agriculture sector. The present flat rate system is allocatively neutral leading to misallocation
of this scarce resource. Water pricing is imperative for its rational use not only within a crop
but also across crops in the cropping system (Hussain et al. 2006).
Increasing soil erosion rates may also be expected as a result of climate changes for a number
of reasons, the most direct of which is the change in the erosion power of rainfall. Another
reason is the changes in plant biomass for example anthropogenic increases in atmospheric
carbon dioxide concentration causes increase in plant production rates and changes in
2

Sugarcane requires 48 acre-inch of water for the whole season, which is similar to that used in rice, but
more than three times higher that used in wheat and maize and almost double than in cotton. However,
revenue per water inch in sugarcane is higher than in cotton and wheat (Mansoor 2020).
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transpiration rates, which translate to an increase in soil surface canopy cover and more
importantly, biological ground cover. On the other hand, increase in soil and air temperature
and moisture will likely cause faster rates of residue decomposition due to an increase in
microbial activity.

6.4.

Socioeconomic Constraints

a)

Lack of access to credit: In Pakistan, a huge number of farmers have lack of access to
credit/money and that is a serious constraint to adopt and adapt technologies to minimize
the effect of climate change.

b)

Shortage of labor. Labor shortage during harvesting and planting times is becoming a
serious constraint for the efficient production and harvesting of sugarcane in all clusters of
sugarcane, except in South KP cluster where family labor is used for these operations.

6.5.

Production and Transportation level
constraints

The production level constraints are summarized in Table 14.

6.5.1.

Inefficient system for the varietal
dissemination

Infield and outfield testing of promising sugarcane varieties for commercial cultivation is
inefficient. The varieties are approved through a long, cumbersome and complicated process.
Above all there is no proper supply system for the disseminate of improved sugarcane varieties
among farmers. Research institutes and farms of sugar mills have limited capacity to multiply
and supply the improved variety material to farmers. Thus when a new variety is approved, it
takes years to disseminate it to farmer field. Moreover, any campaign of varietal dissemination
is normally not coordinated with sugar mills, thus farmers are reluctant to adopt new varieties
as they are not sure the response of the sugar mills on the new varietal supplies.
Table 14: Gaps and Constraints at Production Level
S#

1

2

3
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Parameters

Germplasm for
breeding to the
need of the
cluster
High yielding and
high sugar
content Varieties
Seed supply
system to farmers

Punjab Clusters

South Sind
Cluster

South KP
Cluster

Central

South

Not Available

Not Available

Not available

Not Available

Available

Not Available

Available

Not Available

No formal
mechanism.
Farmer get new
variety seed

No formal
mechanism.
Farmer get new
variety seed

No formal
mechanism.
Farmer get new
variety seed

No formal
mechanism.
Farmer get new
variety seed
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S#

4

Parameters

Certified seed
Informal seed
supply
Soil condition

5.

6.

Planting and
harvesting
machine

Extension
services
Fertilizers

7.
8.

N-use
P- use

9.
10.
11

12.

14.

K –use
Irrigation
Chemical use
Labor input

Pre-determined
harvesting
schedule
Loading

6.5.2.

Punjab Clusters

South Sind
Cluster

South KP
Cluster

from NSCRI
Thatta/sugar
mills
90%
Best

from
SCRI/sugar
mills
60%
Better

Clay loam soil
texture, fertile
plains

Silty clay to silty
clay loam, hilly
to fertile plains

No use of
machine.
Available and
economically
viable.

No use of
machine.
Available and
economically
viable.

Central

South

from
SRI/SSRI/sugar
mills
60%
Better

from sugar
mills

Salinity is a
major issue

One sugar mill
group (Al Moiz)
use these
machines
Available on
limited scale for
economical &
efficient
planting &
harvesting

Porous & virgin
soils give
highest yield if
abundant water
is available
One sugar mill
groups (JDW)
use these
machines
Available on
limited scale for
economical &
efficient
planting &
harvesting

Moderate

Good

Available in
dealers/sugar
mills &
expensive due
to high
transportation
cost.
Normal

Available in
dealers/sugar
mills &
expensive due
to high
transportation
cost.
Excessive

Available in
dealers/sugar
mills &
expensive due
to high
transportation
cost.
Excessive

Available in
dealers/sugar
mills &
expensive due
to high
transportation
cost.
Normal

Less than
normal
Less
Flooded
Normal
Hired and short
at the planting
and harvesting
time
None

Normal

Normal

Less
Flooded
Excessive
Hired, and
short at the
planting and
harvesting time
None

Less
Flooded
Excessive
Hired and short
at the planting
and harvesting
time
Rare

Less than
normal
Less
Flooded
Normal
Family/Migrants

Manual

Manual

Manual

50%
Poor

Good

Poor

Sometime

Manual

Soil and water conditions

Poor soil aeration due the factors like salinity has reduced the per ha yield of sugarcane in
Central Punjab Cluster, while the yields are highest in Southern Punjab and Southern Sind
because of good aeration soils and abundant availability of water through canals and tube
wells. However, mismanagement in water application in these clusters are also creating
waterlogging issues.
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6.5.3.

Limited Mechanization (manual planting and
harvesting)

About 90% of farmers are less than 5 acres who have no option except to opt manual
planting and harvesting. In addition, manual labor is available for harvesting during
crushing season of sugar mills. Few sugar mills in Punjab have offer facilitates to farmers
for mechanized harvesting and loading of sugarcane as service providers, especially in
Punjab clusters. In Southern Sindh cluster, few large farmers have started buying their own
harvesting machines.
Mechanized plantation and harvesting are also limited due to high cost of sugarcane
planter (0.6 million/unit) and harvester (30 million per unit). Adoption of such costly machine
under a scenario of small farming needs government support as well as its help in supplying
these machines through service provision. Mechanized plantation and harvesting may be
feasible and economical for bigger fields of at least 25 acres. Sugar Mills can play a
significant role as service provider for mechanized plantation and harvesting.

6.5.4.

Flooded Irrigation

High installation cost of efficient drip-irrigation systems has limited its application for
sugarcane crop. It is suitable for high economic value crops. Lack of water storage facilities
at farm level and fixed scheduling of canal irrigation system has promoted flooded irrigation
in the crop. Laser leveling of cane fields with surge irrigation can help reduce losses of
irrigation water.

6.5.5.

Poor Pest Management

Untargeted use of chemicals/pesticides with over and under dose is creating
resistance/tolerance in pest complex of sugarcane crop, mainly due to an absence of IPM
techniques to the farmers. Yield losses due to different insects and diseases can as high
as Top borer 30-40%, Stem borer 55-60%, Root borer 10-15%, Gurdaspur borer 40-50%,
Pyrilla 25-30%, White fly 40-50%, Black bug 08-10%, Red rot 20-83%, Whip smut 10-75%,
Mosaic virus 10-40%, Rust 45-50%, Red stripe 05-10% and Pokha boeng 20-80%.
(Agnihotri 1990)

6.5.6.

Low Sugarcane Recovery

Despite Pakistan has high sugar content varieties, sugar recovery rate as discussed earlier
is low compared to its competitors. The main reason for this is long cut to crush intervals
of 6 days. On an average 6000-8000 farmers supply sugarcane to one sugar factory and
at the start of crushing season most farmers prefer to supply sugarcane to sugar factories.
The large numbers of farmers and quantum of cane harvested without any pre-commitment
from sugar mills create a long que and long waiting time in front of sugar mills. This results
in significant loss in weight and post-harvest losses, sugar content, and its quality and thus
low sugar recovery. This is the case in across all sugarcane clusters, except in KP where
relatively fresh sugarcane is transported to sugar mills.
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6.5.7.

High Production Costs

Due to high rates of inputs, sugarcane production cost is on the rise. The average of
production cost for all clusters is attached in annexure 4, and it can be seen separately for
each cluster in the EXL model.
Costs on manual harvesting, loading and transport add up to PKR 40 per 40 kg. of
sugarcane. The high harvest and post-harvest costs are eroding profits of the farmers.
Financial institutes are reluctant to support small farmers without any guarantee. To
arrange for these production and marketing costs, they have to resort to informal financial
sources, like commission agents, wholesalers, etc. who charge high interest rate and
farmers become bound to sell their produce to these agents.

6.6.

High Post-Harvest Losses

Sugarcane is a perishable commodity and must be processed into sugar quickly after it is
harvested. Deterioration is associated with inordinate delays between harvest to milling of
sugarcane and aggravated by intrinsic and extrinsic factors causing enormous depreciation in
cane tonnage as well as sugar recovery (Table 15) (Solomon, 2011). Figures estimating the
level of losses in weight and sugar recovery are referenced from sugarcane production
technology handbook, published by Shakarganj Limited is calculated hereunder:
Table 15: Cut to Crush post-harvest Losses on Weight, Based on 24-tonne trolley load
Month
Mid Nov
Mid Jan
Mid Mar
Average

Losses
Kgs
Rupees
Kgs
Rupees
Kgs
Rupees
Kgs
Rupees

1
551.6
2482
352.8
1588
238
1071
380.8
1714

2
954.8
4297
770
3465
921.2
4145
882
3970

Days Interval (Cut to Crush)
3
4
5
1162
1260
1691.2
5229
5670
7610
991.2
1187.2
1414
4460
5342
6363
1122.8
1750
2189.6
5053
7875
9853
1092
1397.2
1764
4915
6287
7938

6
1946
8757
1531.6
6892
2553.6
11491
2002.4
9010

7
2125.2
9563
1671.6
7522
2430.4
10937
2077.6
9350

As there is no pre-determined schedule arranged with producers and sugar mill, farmers have
to wait long in front of sugar mills. It can be seen that significant losses occurs when a trolley
loaded with sugarcane has to wait for just for 3 days, both in terms of weight losses as well as
in recovery losses. Moreover, longer the trolley has to wait higher will be these losses (Table
16). Thus it is in the interest of both sugarcane producers and sugar mills to reduce these
losses.
Table 16: Cut to Crush Accumulative Economic Losses on Recovery and Weight,
Based on 24-tonnes trolley load
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Weight Loss
Weight Loss
Rec % Loss
Accumulative Loss
Rec % Loss
Accumulative Loss
in 3 days
in 6 days
in 3 days
in Rs
in 6 days
in Rs
(Kgs)
(Kgs)
Nov
0.43
1162
10650
6.79
1946
31557
Jan
0.05
991.2
5090
10.50
1531.6
13822
Mar
0.64
1122.8
13117
10.35
2553.6
32911

Month

6.7.

Value Chain Level Constraints

The marketing, processing and value chain constraints are summarized in Table 17 and
discussed in the following sub-sections.

6.7.1.

Unavailability of Cluster-Specific Varieties

Sugarcane varieties can be categorized into three groups: i) for centrifuge sugar (varieties with
high sucrose content) used for sugar processing, ii) those having high glucose contents
(reducing sugars) used for juice making, and iii) those having high fiber content (24-26%) used
as energy cane for electricity generation. In Pakistan, while varieties for high content of refined
sugar are available in Central Punjab and southern Sind Clusters, but their availability at the
farm level is limited in Southern Punjab and Southern KP clusters. The varieties for high
centrifugal content are available in the clusters. The availability of varieties for juice like CP 77400, SPF-234, CPF-246, Thatta 10 and Mardan-93 is available but not accessed to farmers in
all the clusters. The country has not started working to develop varieties specific for energy.
Table 17: Gaps and Constraints at Marketing, Value Chain and Processing Levels
S#

Parameters

Punjab Clusters
Central

1

2.
3.
4.
5.
6.
7.
8.
9.
10.

South

Availability of high sugar
Available
Available
Available
Available
content varieties
CP 77-400, HSFSPF-234, CPF-Thatta-10, Gulabi 95,
Mardan-93, CP 77-400
240
246
SPSG-26
and SPSG 394
Value chain
Limited
Limited
Limited
Good for gurr and
diversification
Shakar
Availability of varieties Limited
Limited
Limited
Limited
for juice making
Availability of varieties Available
Available
Available
Available
for centrifugal sugar
Energy cost
Low
Low
Low
Low
Branding of specific Limited
Limited
Limited
Limited
sugar
Bagasse for electricity Producing
Producing
Producing
Producing
Export of molasses Decline
Decline
Decline
Quality based paymentNone
None
None
Transportation of
Involve high riskInvolve high riskInvolve high risk
sugarcane
hazard
hazard
hazard

6.7.2.
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South Sind ClusterSouth KP Cluster

Decline
None
Not much transportation
from the farm is involved

Inefficient pricing payment
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In line with Sugarcane Act, bulk-based rather than quality-based payment is followed by
the sugar mills by the sugar mills. All sugarcane producing countries, except India and
Pakistan, have shifted to quality-based payments that has improved the efficiency and
profitability of sugar industry. At the moment, indicative purchase price of sugarcane is
fixed by the government which is bulk-based.

6.7.3.

Uncertain Payment Schedule

High proportion of raw material (about 80%) in the total sugar processing cost, and volatility
in sugar market production are the main causes for uncertainty in payment to sugarcane
farmers. Another reason is the variation in the commitment of supplying funds by financial
institutions to sugar mills. During the bumper crop season when raw material is in abundant
supply, sugar mills get sugarcane without competition causing leniency by the sugar mills
in making payments to farmers. When sugarcane is in short supply, the payments are done
in timely manner as per Cane Act as delaying tactics may deprive the mills of the raw
material supplies as farmers may revert to other mills. During short supply season, the
financial institution also has abundant resources to finance relatively small crop, and vice
versa during the high-supply season.

6.7.4.

Inefficient Transportation

Existing trolleys designed for transportation of sugarcane and its use of public roads are
highly inefficient and cause a big safety hazard during the sugarcane crushing season. In
addition, proper stickers and light on loaded trolleys on front and rare side are mostly
missing. Most of the trolleys are over loaded and sugarcane is placed on outside of body
of the trolley that create traffic hurdles and accidents.

6.7.5.

Lack of Compliance to Modern Trends

Modern technologies entitled 6 Bios for sustainability has been designed and adopted by
advanced countries like brazil, Australia and South Africa. An example, conversion of
primary juice of sugarcane into anhydrous (Industrial) alcohol. Pakistan has huge potential
for this technology but currently no sugar mill has the facility of converting sugarcane
primary juice into anhydrous alcohol. In addition, GPS and NIR technologies are being
used to synchronize the sugar harvesting and crushing schedules and monitor the sugar
processing by the administration as well as by the government for tax purposes.

6.7.6.

Uneconomical use of by-products

Filter cake can be used as an organic fertilizer. Bagasse can be utilized for production of
electricity for paper industry and production of hard board as well as a source of bioenergy.
Molasses can be utilized for livestock feed, production of industrial alcohol and as a source
of fertilizer at small scale. These uses of the by-products of sugar industry is very limited
in any of the sugarcane cluster in Pakistan.
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7

CLUSTER DEVELOPMENT
POTENTIAL
7.1.

Potential of Narrowing Yield Gap

Pakistan sugarcane yield is 52.1% and 78.6% less than Brazil and Australia respectively.
Several high-yielding improved varieties are available which if adopted can help to fill this gap.
These include CP 77-400, SPF-234, CPF-246, Thatta 10 and Mardan-93. A strong drive for
the adoption of these varieties by supplying the approved variety material through sugar mills
can significantly reduce this gap. Moreover, demonstration of four production principle (i.e.,
variety, irrigation, fertigation and plant protection) through farmers’ organization can also
significantly increase the yield.
Our consultation with stakeholders suggests that if above improved varieties and management
practices are adopted, different yield improvement potential can be achieved in each cluster
as shown in Table 16. The highest potential is identified in Central Punjab cluster where yield
has left behind than other clusters mainly because issues like salinity in this cluster. Salinity
tolerant sugarcane varieties such as CP 77-400, SPF-234, CPF-246, Thatta 10 and Mardan93have already been identified for this and some part of the Southern and Southern Sind
clusters where this issue is also emerging. The drive to promote improved varieties and
management practices if adopted only in the cluster focal point will produce about US$ 216
million extra incomes to farmers and generate 6489 new employments in all the four cluster
(Table 18).
Table 18: Existing and potential supply of each cluster identified
Existing
Area (000)
Cluster
Ha

yield
(tonnes/ha)

Added
Potential of yield
Prod (000
improvement (%)
tonnes)

Added value
at US$
Employment
33.3/tonne (M.
generation (000)
US$)

Central Punjab

252

56.8

15

2,145

71.50

2,145

Southern Punjab

237

77.8

9

1,659

5.29 5

1,659

Southern Sind

354

53.6

12

2,278

75.92

2,278

Central KP

53

76.8

10

407

13.57

407

Total

896

62.3

12

6,489

216.27

6,489

Note: On an average, one farmer can harvest one tonne of sugarcane/day

7.2.

Improving Sugar Recovery Rate

The sugarcane supply management systems are available in other countries such as in
Australia, USA and Brazil by which sugarcane harvesting is scheduled according to the crop
situation and are synchronized with processing space in sugar mills. This management system
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requires to start planning at the time of planting until its harvesting and crushing. In this way,
farmers know exactly when to plant and harvest the crop and sugar mill know precisely when
it is receiving the supplies from farmers. This system can reduce the cut-crush period virtually
less than to 16 hours. Australia has the minimum cut to crush interval being only 16 hours
(Australian Sugarcane Milling Council, 2018) and if the procurement is delayed a fine is
imposed either to farmer or mill.

7.3.

Reduced Post-Harvest Losses

As seen earlier, lots of losses occur during transportation of sugarcane to sugar factories.
These losses can be reduced by proper coordination of sugar mills and sugarcane producers.
Many advanced countries have used GPS system to synchronize the sugarcane harvesting by
farmers and its crushing in the sugar mills. This has significantly reduced the waiting time of
producers at the gate of sugar mills, a main cause of loss in weight and recovery rate.
Another major cause of harvest losses is due to manual harvesting. Many models of sugarcane
harvesting are available in the neighboring countries like China and India. Importing, reverse
engineering, and introducing these to the farmers have great potential to reduce harvest losses
in Pakistan. The detailed feasibility study for mechanical harvester can be seen in Annexure
4.
Reduction of post-harvest losses from 14% to 10% in just the focal points of the clusters can
save sugarcane worth of US$43 million. Moreover, improvement in recovery rate due to
improved delivery system in these focal points can increase the sugar production worth of
US$66 millions.

7.4.

Demand Potential

As discussed above, Pakistan’ sugar production is already increasing at a rate of 2.7% per
annum, while yield improvement is already at 1.7% per annum. There is potential to enhance
this yield by another 10-15% percent in cluster focal points in five years’ time if above
recommended improved management practices and varieties are promoted systematically.
Moreover, additional sugarcane supplies may be available if post-harvest losses are
controlled. This will produce lots of sugar in the country. The question I where to use this
sugar?
In Pakistan, per capita consumption of sugar is almost stagnant during 2001-16 with lots of
variation in between depending upon the availability of sugar in the country. As population of
Pakistan is growing 2.2% per annum, some of the extra sugar produced can be absorbed with
in the country. Brazil and India are shifting their sugar industry towards producing ethanol
rather than sugar. This has created a space for Pakistan to export sugar in international market.
Lower exports of sugar from Brazil and India in future may also surge sugar global prices thus
creating an export opportunity for Pakistan.
Another emerging international market is of centrifugal sugar, the export value in world market
of which has surpassed the refined sugar in 2009. In Pakistan lots of centrifugal sugar is
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produced in southern KP and Central Punjab clusters, but Pakistan has never explored the
potential of exporting centrifugal sugar. Furthermore, Pakistan may focus on value added
products like tin packed sugarcane juice, organic sugar, Molasses/DCP based feed of
livestock, bio-energy from molasses, steel furnace scrap, remold mills for steel & filter cake
(press mud) as these seems emerging markets for Pakistan.
However, it should be noted that Pakistan’s export of sugar highly depends upon sugar rebate
by the government, which cannot be continued for unlimited time. Thus, export potential under
the current sugarcane yield and prices looks bleak if Pakistan fails to reduce its production cost
and bring its sugar sector competitive without government support. This can only be achieved
through measures that can reduce production costs, such as enhance yield, adopt mechanized
plantation and harvesting, etc.

7.5.

Quality gaps in domestic and
International market

There is wide quality gap in sugar produced between Pakistan and major countries. Raw sugar
produced and marketed internationally by Brazil, Australia & Thailand have poor quality sugar
having high ICUMSA (1000 ppm), whereas Pakistan & India are producing refined sugar with
low ICUMSA (50-300 ppm). It is worth mentioning that low ICUMSA sugars are high quality
sugars.

7.6.

Sugarcane Juice Processing as a
Cottage Industry

Sugarcane juice is a favorite drink in Pakistan especially during summer time. However, it is
available in small shops and its supply is limited during the sugar harvesting season, like
February-April and in major sugarcane growing areas. However, now technologies are
available for preserving sugarcane juice for a long time by packing it in specified boxes in
various sizes. This will make the sugarcane juice available across the country throughout the
year. If it is started at a small scale as a cottage industry, the activity can generate lot of
employment in rural areas. The full feasibility of Juice making is given in Annexure 5.

7.7.

Molasses-DCP Feed for Livestock and
Dairy Development

Molasses is obtained as 5% of sugarcane crushing. It is mixed with DCP (Di Calcium
Phosphate) and other chemicals to produce livestock feed. On an average, production in each
cluster is about 650,000 tonnes. Molasses is available in surplus amounts in Pakistan. The
nation has been a major exporter of molasses to European Union (EU), Saudi Arabia, United
Arab Emirates, and Afghanistan. However, changes in import policies of EU have made
molasses export to the region economically non-feasible. Consequently, Pakistan’s export of
molasses has greatly declined over time, in spite of increase in its production. Pakistan
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recorded molasses export of 0.101 tonnes in 2017 as compared to 1.75 tonnes in 2000 (PSMA
2017). The detail feasibility study for molasses based feed can be seen in Annexure 6.

7.8.

Major Drivers of Success of Existing
Cluster

a) Establishment of SRDB by the Government of Punjab in cluster 1 and 2, high yield trends
in recent years, diversification of sugarcane value-chain by its by-products, and export of
sugar are the major driving forces of sugarcane industry in the country. World sugar
industry is now keen to adopt 6 bios for industry sustainability which are bio-sugar, bioethanol, bio-electricity, bio-diesel, bio-water and bio-form aimed at achieving zero residues,
liquid effluents, odors and minimal emissions.
b) Whereas, lack of national breeding program, lack of robust sugarcane supply system, short
duration crushing season, high insect and disease infestation, and unscheduled threshing
and payment to farmers (Afghan, 2013) are major hurdles of the value chain and ultimately
for the exports.

7.9.

Availability of Advance Technologies

The GPS and NIR technologies which have been adopted by major sugarcane producing
countries of world are readily available and can be adopted by the sugar industries in Pakistan.
This GPS system can greatly reduce the post-harvest losses, enhance the recovery rate, and
improve the sugar quality. Similarly, sugarcane germplasm can also be made also available to
be used in sugarcane breeding programs. Recently, Punjab Sugarcane Research and
Development Board has signed memorandum of agreements with several sugarcane countries
to share the sugarcane germplasm. This has created a great opportunity to strengthen the
sugarcane breeding program in Pakistan.

7.10. Active and Strong Segments of the
Clusters
Sugarcane production technology segments are active and strong as yields are increasing
every year. Sugarcane production partially increased due to increase in area sown and good
economic return encouraged growers to increase area under cultivation. Timely payments from
sugar mills were also made in 2017.
Carbon Stock: In sugarcane fields, carbon stocks amount to 60 tonnes of carbon per ha
(including above and below ground and soil organic carbon). It means that a lot of carbon is
stored in small portions of land, allowing for higher greenhouse gas reductions from the
products produced in that area.
Limited Chemical Use: The application of pesticides in advanced sugarcane producing
countries is low as compared to Pakistan and the use of fungicides practically nonexistent.
Major diseases that threaten sugarcane are fought through biological control and advanced
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genetic enhancement programs. Brazilian sugarcane growers also apply relatively few
industrialized fertilizers, due to the innovative use of organic fertilizers from recycled production
residues. All of it reduces the demand for fossil-based products, improving sugarcane ethanol’s
greenhouse benefits.
Bioelectricity: Sugarcane mills are energy self-sufficient. They burn leftover stalks and leaves
in boilers to produce enough bioelectricity to power their operations and often sell energy back
to the grid. Producers can also obtain carbon credits from bioelectricity project.
Yields: Each ha of sugarcane produces more than 7,000 liters of ethanol. It means that with
less input, including fossil one, more energy is produced. It boosts greenhouse gas reduction
benefits of sugarcane-based products.
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8 PLAN, POLICIES & STRATEGIES
8.1.

Plan

With the consultation of stakeholders and looking at the potential and constraints, following
plan with set targets to upgrade the sugarcane clusters were formulated which should be
implemented through a development project.


Increase sugarcane yield by 6-12% from the exiting yield levels in various clusters
depending upon the current level and available technologies to harness the gap in each
cluster.



Reduce harvest losses from 16% to 13% by introducing mechanized harvesting on
15% of the total area.



Further reducing post-harvest losses by reducing the cut-crush time from 6 days to at
the most 2 days and improve the sugar recovery rate from 9.70% to 10.65% by
introducing the efficient delivery system;



Increase the sugarcane juice processing from 1% to 2% by promoting the cottage juice
processing industry in rural areas.



Encourage the use of molasses for livestock feed from 1% to 5%.

8.2.

Policies

Following policy measures should be taken to make the sugarcane and sugar sector more
competitive:
First: to deregulate the sugar and sugarcane market, and letting the investment open for
everyone except keeping the environmental concerns of sugar and sugarcane production,
if any. Only the market should decide the prices of sugarcane as well as sugar on the supply
and demand situation in the country. Similarly, exports and imports of sugar should also be
freed without any subsidy and import duties. This is expected to bring competitiveness in
sugar production, rationalize the investment in sugar sector, and bring investment to
enhance sugarcane productivity. This will bring investment to enhance farm productivity,
improve processing efficiency, and institute efficient delivery system.
Second: to convert the quantity-based payment to quality-based payment of sugarcane,
like in Brazil and Australia. The deregulation of markets will play a critical role in inbstituting
this system.
Third: to promote a mechanism of pre-determined schedule of sugarcane procurement and
crushing with farmers and sugar mills. The public sector can support the sugar industry in
getting the GPS technologies from advanced countries, build capacities to run the system
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in each sugar mills in next five years. Moreover, install the NIR systems in every mill to
monitor the sugar production and storage in every mill.
Fourth: to gradually reduce the subsidies on sugarcane production and sugar export and
use this money to make the sector more competitive in national and international market.
Sugar rebate is not political sustainable overtime. More important would be rather to invest
the money on promoting innovative sustainable technologies and processes to diversify the
sugar sector.

8.3.

Strategies

8.3.1.

Strengthening of Sugarcane Research

Following strategies are suggested to strengthen the sugarcane value chain research in
Pakistan:
1. Establishing Sugarcane Research Board in Sindh and KP: Punjab has made a
significant progress in sugarcane research by establishing Sugarcane Research and
Development Board (SRDB) and allocating significant resources for research grants and
development activities. The SRDB is critical to harness private significant private sector
resource in sugarcane R & D. However, in other province such keen interest in
sugarcane research and development is lacking. We suggest to build such provincial
boards in other provinces also.
2.

Establish Center of Excellence for Sugar Industry to undertake research for the
whole value chain from production, procurement, processing and marketing keeping
in view the environmental issues of the sugar sector.

3.

Broaden the Focus of Sugarcane Research. Sugarcane research so far has mainly
focused on sugarcane production aspects, and largely ignored its management, value
chain, marketing, and environmental issues, specifically mechanized plantation and
mechanized harvesting of sugarcane crop to reduce input-output costs and postharvest losses, therefore, we suggest:
a)

b)
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Sugarcane Varietal Improvement Through Breeding and Germplasm Repository:
Development of consolidated breeding program that must provide: i) varieties
containing good ratoon ability, agronomical, pathological, entomological and
abiotic stress tolerance characters (Afghan et. al, 2016), ii) energy cane varieties
for higher production of fiber for co-generation and higher percentage of Brix in
early age of crop for higher ethanol production, iii) varieties with high sucrose
content and less inclined to post-harvest inversion, iv) varietal development
considering global warming and the climate change, value addition and
diversification of sugarcane industry outputs.
Sugarcane Production Technology: Introduction and development of: i)
intercropping system with green manuring crops and vegetables, ii) integrated
weed management through new pre-and post-emergence herbicides, iii) multiple
ratoons of sugarcane, iv) planting techniques suitable for mechanization viz.,
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c)

4.

planting, inter-cultivation, spraying, harvesting and micro-irrigation (atomization
system for irrigation based on soil moisture study), v) tractor and power tiller
operated implements among medium and large farmers for custom hiring in order
to complete farm operations in time, vi) light weight friendly farm implements/
devices especially for sowing, weeding, harvesting, vii) multipurpose farm
implements for sugarcane, viii) fertility management/nutrient use efficiency, ix) Biopesticides, bio-fertilizers and chemical fertilizers suitable for fertigation, ratoon and
nutrient management under biotic and abiotic stresses.
Sugarcane Plant Protection: Strengthening quarantine and biosafety measures.
Methods of biological control of pest like shoot borers and pyrilla, technology for
production of parasites of these pests. Development of disease and insect
forecasting/simulation models: Studies on the correlation between climatic
parameters and incidence of sugarcane diseases like red rot and smut.
Exploitation of latest omics technologies (genomics, proteomics, transcriptomic
and metabolomics) for: a) disease identification, dissecting physiological properties
of promising biocontrol agents and pathogens (red rot and smut diseases).
Exploitation of sugarcane phytobiomes for the development of bio-products for
talking salinity plant growth promotion and disease problems. Registration of
promising genotypes against red rot, rust & smut in the national gene bank.
Identification of resistance donor for key pests. Exploitation of sex-pheromones for
control of major pests of sugarcane.

Trust Agreement to Seek Approved Germplasm. As noted Insufficient germplasm has
been limiting the sugarcane commercial breeding activities in Pakistan. This gap cane
be bridged through international collaboration and biological material trust agreement.
SRDB has done trust agreements to procure and characterize approved sugarcane
germplasm for sugarcane improvement in Pakistan with ARS-USDA, SRI Sri Lanka,
CIRAD France, REDISA Brazil and West Indies Sugarcane Research Institute Barbados.
More agreements need to be signed

8.3.2.

Organizing Farmers Entrepreneur Groups
(FEGs)

Farmers Entrepreneur Organization (FEGs) can play important role in linking farmers directly
with sugar mills and remove middle men in between the two, collect investments from small
farmers for processing, capacity building of farmers, and start predetermined procurement
contracts with mills. To establish the FEGs following are suggested:


Farmers Entrepreneur Groups will be organized with the help of NGOs like NRSP who
have main focus on social mobilization at union council level in sugarcane growing
areas.



Government will take lead to build the FEGs owned and run collection centers which
will be the focal points for the delivery of sugarcane to sugar mills. The land will be
provided by the group, and infrastructure cost will be incentivized by the government.
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Sugarcane juice making units and molasses-based livestock feed manufacturing units
will be incentivized through the FEGs.



Management of the collection centers and processing infrastructure will be through a
hired manager selected by the FEGs with consensus but initially paid by the
government.



All incentives like concessional loans, capacity building training, etc. would be
channeled through FEGs.



The members of the groups will be trained as demanded by the majority of FEGs. They
can pick any or all of the training modules including good agricultural practices, IPM,
protocols for sugarcane juice making, etc. These modules will be developed by the
specially hired experts for this purpose.



The groups will be encouraged to start sugar content-, fixed price-, and time-based
contract with sugar mills.

8.3.3.

Introduction of Improved Varieties and
Practices

These new varieties will be tested through sugar mills under farmers’ condition starting from
the first year. Farmers will be allowed to select the best material for cultivation. The sugar mills
as well as FEGs will share the demonstration costs. The provincial agriculture extension and
NGOs will also be engaged in the demonstration process. The improved management
practices demonstrated on farmer’s field will include: Modern raised bed techniques, high
yielding sugarcane varieties, proper input, judicious & proper use of insecticides, fertilizer
techniques through farmer’s trainings.

8.3.4.

Building Capacities of the Stakeholders

Farmers capacity to identify the need to apply appropriate inputs at crucial crop stages is
lacking. In order to lower cost of production, technology and capacities of farmers to use
mechanical farming needs to be enhanced. Moreover, capacity to run small businesses, like
juice manufacturing in cottage industry, use of molasses for making animal feeds need to be
built. Similarly, capacity to implement the GPS system to synchronize the sugarcane
production and crushing activities is missing and should be built at factory level. The branding
of sugar to benefit from low ICUMSA must be built at the value chain level.

8.3.5.

Incentivizing the Supply of Modern Variety
Planting Material

The supplying of modern variety propagating material to sugarcane farmers has been always
a problem in Pakistan. It takes years to reach the modern sugarcane variety to farmers, once
it has been developed. A system needs to be developed in partnership with sugar mills and
sugarcane growers to improve the seed supply system. For this purpose, the first step is to
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enhance the capacity of provincial sugarcane research institute to multiply the basic variety
material. The system should engage sugar mills and FEGs to multiply and distribute the
certified propagating material. The cost of seed production will be shared by FEGs and sugar
mills, and the government will provide subsidy of US$167 per ha or 50% of the existing
propagating material production cost. About 10% sugarcane area will be covered by supplying
the modern variety material in five years, and it is assumed that the farmers will cover the
remaining area by multiplying the material at their own farm.

8.3.6.

Developing efficient delivery system

The GPS based sugarcane supply management systems are available in other countries such
as in Australia, USA and Brazil by which sugarcane harvesting is scheduled according to the
crop situation and are synchronized with processing space in sugar mills. This management
system requires to start planning at the time of planting until its harvesting and crushing. In this
way, farmers know exactly when to plant and harvest the crop and sugar mill know precisely
when it is receiving the supplies from farmers. This system can reduce the cut-crush period
virtually less than to 16 hours. Australia has the minimum cut to crush interval being only 16
hours. Moreover, farmers will be trained to load the trolley properly. This system will be
introduced in each sugar mills. It has been estimated that a total cost of US$ 0.311 million will
require to install the system in each mill, and about US$3.7 million will be required to operate
the system. The government will arrange for the imports of the system through negotiations
with one of the country where the system is effectively being operated. All the operational cost
will be borne by the sugar mills, and government will provide 20% subsidy on installing the
system as well as interest free loans during the first year of instalment. The government will
also invite consultant from developed countries to install and train the sugar mill stall to operate
the system. The efficient delivery system will also induce contract farming with FEGs.

8.3.7.

Reducing post-harvest losses

Sugarcane is a perishable commodity and must be processed into sugar quickly after it is
harvested. In addition to installing the efficient delivery system as discussed above, which will
reduce the post-harvest losses, other Innovation will be adopted to minimize post-harvest
losses as follows:
Mechanized harvesting, which can reduce harvesting losses by 4%, will be introduced on 20%
subsidy with interest free loans for the purchase of harvesters. Technologies are available next
door in India and China for the mechanized operation of planting and harvesting. Even in
Pakistan some progressive large farmers have imported machines for the mechanization of
these operation. So, with little efforts, these machines can be imported and with reverse
engineering can be made suitable for Pakistani situation. The quickest way could be to promote
mechanized service centers through farmers’ organization. Feasibility study foresee great
potential if cluster development program could finance this intervention.
Farmers will be trained to properly harvest the cane and make it free from trash, leaves and
roots before transporting it to the sugar mills. It will be demonstrated that topped cane
deteriorates faster than cane with the crown of leaves attached, so topping may be avoided in
case of any anticipated delay in crushing.
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Farmers will also be trained how to keep their sugarcane fields clean and minimize soil content
of cane which is one of the factors influencing not only cane deterioration but also causes
process difficulties, such as cane preparation, milling, clarification and is a source of millions
of microbes that can grow in juice.
In case of unavoidable delay in crushing, the farmers will be trained on how harvested cane
should be stored without loss in weight and content (like storing in small heaps with minimum
ground contact and sprinkling with a solution of bactericide and covered with a thick layer of
trash). Keeping the tops also helps to reduce the deterioration.

8.3.8.

Introducing sugarcane juice as cottage
industry

The other intervention which can make Pakistan sugar a competitive product is to introduce
new processed products in the value chain, such canned sugarcane juice, which is the national
drink of Pakistan. Sugarcane juice is a favorite drink in Pakistan and about 1% of the total
sugarcane produced is already used for chewing and juice purposes. However, it is available
in small shops and its supply is limited during the sugar harvesting season, like February-April
and in major sugarcane growing areas. but it is marketed in unhygienic way. However, now
technologies are available in some countries for preserving sugarcane juice for a long time by
packing it in specified boxes in various sizes. This will make the sugarcane juice available
across the country throughout the year.
Pakistan too has rich potential for this product being nutritious and healthy. Small sugarcane
juice automatic machines will be distributed on 20% subsidy to the FEGs in rural areas. The
juice can be collected by relatively large established firm from the small producers in rural
areas either in packed or unpacked form. The large collecting firm can patent his product thus
will be responsible for quality. The firm will also provide training o the small juice producers on
SOPs form maintaining quality and hygienic conditions on the production place.

8.3.9.

Promoting the Efficient Use of Molasses

One of the byproduct in sugarcane value chain is molasses. Its efficient use can generate
additional income to several stakeholders in the chain. Molasses is obtained as 5% of
sugarcane crushing. It is mixed with DCP (Di Calcium Phosphate) and other chemicals to
produce livestock feed. The nation has been a major exporter of molasses to European Union
(EU), Saudi Arabia, United Arab Emirates, and Afghanistan. However, changes in import
policies of EU have made molasses export to the region economically non-feasible.
Consequently, Pakistan’s export of molasses has greatly declined over time, in spite of
increase in its production. Pakistan recorded molasses export of 0.101 tonnes in 2017 as
compared to 1.75 tonnes in 2000 (PSMA 2017).
The surplus molasses can be used in manufacturing animal feeds. The study finds such
process highly feasible (for detail feasibility study for molasses based feed can be seen in
Annexure 6). In view of this, the molasses based animal feed units will be incentivized near
and around sugar mills on 20% subsidy. Moreover, interest free loans will be provided for the
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first year when these units will be installed. The training of the employees engaged in the
processing will also be provided.

9. FEASIBILITY ANALYSIS
Keeping in view the above strategies, various interventions have been designed to improve
the competitiveness of each cluster. Consequent upon the field survey of major sugarcane
growing areas and consultations with stakeholders like farmers, researchers, sugar mill
owners, traders and public & private institutions (list attached as annexure 2). we conclude that
there is discernable potential available for overall improvement in the performance of all four
clusters in many ways. Based on this field work, five interventions are suggested in each
cluster that warrants improvements to boost efficiency of sugarcane value chain. These
interventions are:
1. Improved sugarcane management practices and varietal delivery system
2. Introduction of mechanized harvesting
3. Improved delivery system (Reduced post-harvest losses and increase sugar recovery)
4. Converting increased percentage of sugarcane into juice
5. Converting part of molasses into livestock feed
These direct interventions will also be accompanied by indirect interventions like strengthening
the sugarcane research system, capacity building of stakeholders, organizing farmers into
group to develop small scale rural based processing infrastructure. In this section, these
suggested interventions along with their underlying assumptions are explained. Their impacts
on productivity enhancement, gross revenues, increase in costs, net returns, and investment
requires are estimated. Then Internal Rate of Return (IRR) and Net Present Value (NPV) of
the whole package of intervention are quantified. We also explained these parameters for the
Key Product Intervention, which is bran oil in this case, at the end of this section.

9.1.

Central Punjab Faisalabad Cluster

9.1.1.

Baseline Status or Prevailing Situation

During the year 2017-18, sugarcane was produced on 113 thousand ha which supply nearly
6.41 million tonnes of sugarcane in the focal district, Faisalabad of Cluster-I. The annual yield
growth is estimated to the extent of 1.90 percent (Table 19).
Table 19: Faisalabad Cluster – Current Production Situation
Sugarcane Cluster in Faisalabad – Current Situation
Area under cultivation in cluster (ha)
Total Production (tonnes)
Production yield (tonnes/ha)
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29,000
1,485,000
51.21
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Sugarcane Cluster in Faisalabad – Current Situation
5.0%

Annual yield growth without intervention
Farm gate price of sugarcane (US$/tonne)

29

Without any intervention, assuming the existing growth rate in yield, the expected production
shall reach to the level of 7 million tonnes worth valuing to the tune of US$204 million at the
farm gate prices (i.e., @ 29 US$/tonne) during the 5th year of the project benchmark.
Table 20: Faisalabad Cluster – Sugarcane Production in No-Intervention Scenario
Default yield (tonnes/ha)
Annual expected production without
intervention (000 Tonnes)
Total value of production at farm gate
(M.M. US$)

9.1.2.

Year 2

Year 3

Year 4

Year 5

58.91

60.03

61.17

62.33

6,657

6,783

6,912

7,043

193.3

196.9

200.7

204.5

Proposed Interventions and Direct Benefits

Intervention 1-Introducing new varieties and improved management practices
It is estimated that the introduction of improved varieties and farm management practices in
Faisalabad focal point of Central Punjab cluster will increase the sugarcane yield by 10% over
a period of four years starting from the second year. However, it is assumed that farmers will
gradually adopt new practices and variety; thus, yield increase in the cluster will also be gradual
at a rate of 2.5% per year starting from the second year. Based on these assumptions, the value
of increased sugarcane production at the existing rate of US$29 per tonne is predicted at
US$20.5 million during the last year of the project (Table 21).
Table 21 Faisalabad Cluster Focal Point– Increase in Sugarcane Production due to
enhanced per ha yield
Yield increase over four years (%)
Increase in yield (tonnes/ha)
Additional production from enhanced yield (tonnes)
Expected additional value (Mil US$)

Year 2

Year 3

Year 4

Year 5

2.50%

5.00%

7.50%

10.00%

1.47

3.00

4.59

6.23

166417
339159
518404
704338
4.83
9.85
15.05
20.45

Intervention 2 – Introduction of mechanized harvesting (Reducing Post harvest
losses)
It has been estimated that with the introduction of mechanical harvesting and proposed
improved harvest- and post-harvest practices, the post-harvest losses can be reduced from
16% to 13%. Mechanical harvesting will be applied on 15% of the cluster focal point area. Due
to this intervention, 34.9 thousand tonnes of sugarcane that was previously wasted as post
harvested losses will now can fetch US$1.01 million for the industry in this cluster (Table 22).
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Table 22: Faisalabad Cluster Focal Point – Increase in gross revenue by reducing
post-harvest loss due to introduction of mechanical harvester
Item

Total

Current post harvest Losses

16%

Post-harvest losses after intervention

13%

Percentage of sugarcane area on which
mechanical harvester will be introduced

15%

Enhanced marketable production of sugarcane
due to reduced PH losses (t)
Expected additional value of sugarcane from
reduction of losses (MUS$)

Year 2

Year 3

Year 4

Year 5

3.75%

7.50%

11.25%

15.00%

7676

16025

25078

34865

0.22

0.47

0.73

1.01

Intervention 3 – Introduction of improved delivery system after harvesters
The introduction of improved delivery system can have two impacts:
Reduced Post-Harvest Losses. The improved transportation system as well as less interval
between harvest and crush time can reduces post-harvest losses by 4%. This reduction in
losses can provide 316 thousand tonnes of more sugarcane to the industry valued at more
than US$9 million.
Table 23: Faisalabad Cluster Focal point – Gross return due to reduced post-harvest
losses by improved delivery system
Year 1
Current post harvest losses at factory gate and
during transportation
Saving in post-harvest losses after intervention
(%)
Enhanced marketable production of sugarcane
due to reduced PH losses (t)
Expected additional value of sugarcane from
reduction of losses (MUS$)

Year 2

Year 3

Year 4

Year 5

1.01%

2.03%

3.04%

4.05%

69162

144552

226462

315195

2.01

4.20

6.57

9.15

14%

Improvement in recovery rate. We are planning to increase sugar recovery by 01% from
9.50% to 10.50% by reducing the time interval between harvest and crushing. This intervention
alone can provide industry with US 6.26 million. (Table 24).
The initiative aimed at reducing post-harvest losses and improving recovery rate can generate
US$15.4 million to the stakeholders like producers, processors, transporters, etc. in value
chain in Faisalabad cluster
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Table 24: Faisalabad Cluster Focal Point – Gross revenue by enhanced recovery rate
due to improved delivery system
Total Year 2 Year 3 Year 4
9.5%
Current recovery rate
1.15 0.29% 0.58%
Improvement in recovery rate
Expected additional production of sugar due to enhanced
recovery rate
2495 6487
Expected additional value from enhanced recovery rate
(MUD)
0.80
2.09
Total value due to reduced post-harvest losses and
enhanced recovery rate (M.M. US$)
2.81
6.29

Year 5

0.86%

1.15%

12088

19420

3.90

6.26

10.47

15.42

Intervention 4 – Converting increased percentage of sugarcane into juice
The intervention will generate a lot of employment in rural areas with a gross revenue of US
22.06 million (Table 25)
Table 25: Faisalabad Cluster Focal Point– Profitability by sugarcane juice plant due to
intervention
Year 1
1%
Current % converted to juice
Increased percentage converted to
2%
juice
Juice recovery rate
50%
Sugarcane production to be used in
juices
Enhanced production of sugarcane
juice (t)
Price of sugarcane juice (US$/tonne)
625
Expected additional value from
sugarcane juice (MUS$)

Year 2

Year 3

Year 4

Year 5

0.3%

0.5%

0.8%

1.0%

17,077

35,692

55,916

77,826

8,538

17,846

27,958

38,913

4.84

10.12

15.85

22.06

Intervention 5 – Converting molasses into livestock feed
If the surplus molasses can be converted into animal feed, it has the potential to do business
worth of US$2.23 million (Table 26).
Table 26: Faisalabad Cluster Focal Point– Profitability by molasses feed plant due to
intervention
Year 1
Current percentage of molasses used in livestock feed
Enhanced percentage of molasses to be used as
livestock feed
Molasses recovery rate from sugarcane (%)
Total molasses production available (t)
Molasses to be used in additional livestock feed (t)
Recovery rate of livestock feed from molasses
65

Year 2

Year 3

Year 4

Year 5

1%
5%

1.0%

2.0%

3.0%

4.0%

275,315
2,753

289,889
5,798

305,043
9,151

320,798
12,832

4%

90%
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Additional livestock feed produced (t)
Molasses-based livestock feed price (US$/tonne)
Expected additional value of molasses (MUS$)

9.1.3.

2,478

5,218

8,236

11,549

0.480

1.010

1.594

2.235

194

Additional Indirect Benefits

In addition to the above direct benefits, various stakeholders within and outside the sugarcane
value chain will be benefited indirectly from the cluster upgradation program. The additional
production of about one million tonne of sugarcane from just the focal point of the cluster,
Faisalabad will generate lots on income and employment for various stakeholders within and
outside the sugarcane value chain. As most of the sugar mills are running under capacity, the
absorption of the additional sugarcane in these mills for crushing should not be a problem.
Thus the additional supply of sugarcane will produce about 109 thousand tonnes of sugar
which will be readily available for export. As the production is being generated because of
higher per ha yield and saving in harvest and post-harvest losses, it will be more competitive
in international market. This additional production of sugarcane and sugar will generate
thousands of additional jobs and billions of income for the stakeholders within and outside the
sugarcane value chain in rural and urban areas.

9.1.4.

Enhance Costs of the Propose Interventions

The above proposed interventions will add cost of producing, processing, and value addition
of sugarcane. The costs of the proposed interventions involve two types of costs i) value
chain improvement costs and ii) sector support investment costs.

i. Value Chain Improvement Operational Costs
Value Chain improvement cost at sugarcane production level. The proposed sector
transformation plan includes interventions both for on-farm and off-farm activities.
Improvement entails spending more money for carrying out those activities on modern lines.
These may be on-farm or off-farm-activities. On the farm-level, due to improvement in input
use, the crop management cost is expected to increase by about 6% gradually in four years.
This will increase the total cost of improved crop management in the focal point of Faisalabad
cluster by US$10.51 million during the last year of the project (Table 27).
Table 27: Faisalabad Cluster Focal Point – Value chain improvement operational costs
Item
Cost of production of sugarcane at the farm-level
(US$/ha)
Percent increase in production cost due to
improvement in production practices in 4 years

Year1

Year3

Year4

1467
6%

Total increase in production cost of sugarcane due to
improvement in management practices (M.M. US$)
Transportation cost of additional sugarcane from farm
to factory (US$/tonne)
70.37
Total transportation cost of additional sugarcane from
farm to factory M.M. US$)
66

Year2

1.6%

3.2%

4.8%

6.3%

2.63

5.25

7.88

10.51

1.69

3.45

5.46

7.66
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Cost of processing of additional sugar due to improved
recovery (US$/tonne)
Total cost of producing sugar due to improved
recovery (M.M. US$)
Operational cost of juice making (M.M. US$)

70.00
0.17

0.45

0.85

1.36

2.15

4.49

7.04

9.79

0.388

0.817

1.289

1.808

0.42

0.42

0.42

0.42

7.4

14.9

22.9

31.5

251.63

Total cost of packing juices (M.M. US$)
Cost of manufacturing LS feed (US$/tonne)
Total cost of additional manufacturing LS feed (M.M.
US$)

156.56

Cost of GPS System (US$/ha)

3.7

Total cost of the GPS system

0.42

Total cost of value chain (M.M. US$)

Value chain improvement costs at processing level. The enhanced operational costs would
be required to transport and process the additional sugarcane. Improved sugar recovery will
also entail additional operating costs in the mills. Processing sugar juice and making
molasses-based feed mills will require additional operational costs. Moreover, to keep the
GPS system operative, operating cost would be required each year. All of these have been
shown in Table 28.
All the production and processing level operational costs add up to US$31.5 million during
the last year of the project at just the focal point of the cluster (Table 28).

ii. System improvement investment costs
Overall, US$43 million investment is estimated to be required to implement the above
suggested upgradation plan. The highest investment would be for the small sugarcane juice
processing plants in rural areas which requires about US$12.4 million. To process the
additional one percent of sugarcane into juice through a cottage industry in rural areas would
require to set up 271 units each having a capacity of producing 2 tonnes per day juice.
This is followed by investment to organize the FEGs with an incentive to set up the collection
centers in their control. A collection center is suggested for every 1200 ha. In this way a total
of 94 such centers would be required in the whole cluster costing about US$11.8 million.
To improve the efficiency in harvesting and reducing harvest losses, we propose mechanized
harvesting. It is estimated that 24 harvesters would be required to cover 15% of the focal point
area in this cluster. This will cost US$4.1 million investment on the harvesting machines.
We also propose to use sugarcane molasses in making livestock feeds and for this purpose,
16 units of manufacturing molasses based livestock feed mills near or inside mills are proposed
costing US$1.10 (Table 29).
One GPS system would be established in the cluster to synchronize the production, harvesting,
and crushing activities of producers and sugar mills costing US$0.31 million during the first
year of the project. Although this cluster does not have the highest sugarcane acreage, but
because it is the center for sugarcane research in the country, we propose to set up a state of
the art international sugarcane research and development center in the cluster, and have
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assigned US$5 million for this purpose. Stakeholders especially farmers training is given
special emphasis and for this purpose US$2.85 million is assigned spread over four years
(Table 29).
Government will provide interest free loans to establish collection centers, juice manufacturing
units, GPS System, and molasses based feed mills. The loans will have grace period for one
year, and afterwards interest will be charged on market rate for agriculture loans. This will cost
the government US$3.44 millions (Table 28).
Table 28: Faisalabad Cluster Focal Point - Investment costs of the upgradation Plan
(M.M. US$)
Item
Strengthening of sugarcane research (Sugarcane
research institute, import of germplasm, etc.)
Farmers and stakeholders training
Organization of FEGs and Farmers Collection Center
Distribution of modern seed
GPS system establishment
Investment of mechanical harvesting
Investments on juice machines/plants
Investments on molasses based livestock feeds
Government loans for one year free interest on
infrastructure development
Total investment

9.1.5.

Total

Year1

Year2

Year3

Year4

5.00
2.85
11.84
1.88
0.31
4.11
12.43
1.10

2.00
1.14
4.73
0.75
0.31
0.41
2.34
0.207

1.25
0.85
3.55
0.47

1.25
0.43
1.78
0.47

0.50
0.43
1.78
0.19

0.82
2.80
0.276

1.23
3.35
0.276

1.64
3.94
0.345

3.64
43.17

1.01
12.90

0.91
10.93

0.82
9.60

0.91
9.73

Economic Viability of Proposed Interventions

Based on the benefits and the costs of the proposed interventions package in the above
paragraphs, the economic viability of the proposition has been calculated in terms of project’s
NPV and IRR. Discounted cash flow analysis has been carried out using an annual discount
rate of 8.5%.
A positive NPV of US$ 16.2 million indicates that the interventions package proposed for uplift
and transformation of Faisalabad sugarcane cluster is an economically viable proposition. This
investment on upgradation plan will produce an Internal Rate of Return of 35% in the project
period. In addition to economic benefits, the Plan will produce an additional sugarcane of 942
thousand tonnes and 109 thousand tonnes of sugar during the last year of the project (Table
30). This will generate lots of employment at the farm, sugar factory, and value chain level in
rural and urban areas.
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Table 29: Faisalabad cluster - Economic Viability of Proposed Interventions Package
Year 1
Total Benefits of the Interventions (MUS$)
Total operational costs of the Interventions (MUS$)
Total investment costs of the interventions (MUS$)
12.50
Net Cash Flows (MUS$)
-12.50
NPV (MUS$)
16.2
IRR
35%

Year 2
13.19
7.44
10.32
-4.58

Year 3
27.73
14.89
8.85
3.99

Year 4
43.70
22.93
8.64
12.13

Year 5
61.17
31.55
29.62

Additional sugarcane production (000 tonne)

226

448

689

942

Additional sugar production (000 tonne)

24.0

49.0

77.5

108.9

9.1.5.1.

Source of Funding

Out of the total investment of US$40 million to upgrade the focal point of Faisalabad sugarcane
Cluster, US$17 million will be the public sector funding for strengthening of sugarcane research,
capacity building of stakeholders, providing subsidies to FEGs to build manufacturing and value
addition infrastructure, providing interest free loans for the first year to build these infrastructure,
and distribution of modern seed through sugar mills. This government investment will induce
the remaining US$23 million investment by the private sector. About 20% of the public sector
investment should be provided by the federal government, by establishing a Cluster
Development Fund (CDF) under PSDP. The remaining 80% should come from the provincial
budgets.

9.2.

Sugarcane Southern Punjab Rahim Yar
Khan Cluster

9.2.1.

Basic Situation

During the year 2017-18, sugarcane in the focal point of Cluster-II Rahim Yar Khan was
produced on 193 thousand ha which supplied nearly 15.01 million tonnes of sugarcane. The
annual yield growth is estimated to the extent of 1.90 percent (Table 30).
Table 30: Rahim Yar Khan Cluster – Current Production Situation
Item
Area under cultivation in cluster (ha)
Total Production (tonnes)
Production yield (tonnes/ha)
Annual yield growth without intervention
Farm gate price of sugarcane (US$/tonne)

193,000
15,009,000
77.77
1.90%
29

Without any intervention, assuming the existing growth rate in yield, the expected production
shall reach to the level of 16.49 million tonnes worth valuing to the tune of US$ 479.0 million
at the farm gate prices (i.e., @ 29 US$/t) during the 5th year of the project as benchmark level.
Table 31: Rahim Yar Khan Cluster – Sugarcane Production in No-Intervention Scenario
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Year 2

Year 3

Year 4

Year 5

Default yield (tonnes/ha)

80.72

82.26

83.82

85.41

Annual expected production without intervention (000 Tonnes)

15,579

15,875

16,176

16,484

Total value of production at farm gate (MUS$)

9.2.2.

452.3

460.9

469.7

478.6

Proposed Interventions and Benefits

Intervention 1 – Introducing new varieties and Improving management
practices
It is estimated that the introduction of new varieties and improved management
practices in R.Y. Khan focal point of Southern Punjab cluster will increase the
sugarcane yield by 6% over a period of four years starting from the second year.
However, it is assumed that farmers will gradually adopt new practices and variety;
thus, yield increase in the cluster will also be gradual at a rate of 1.5% per year starting
from the second year. Based on these assumptions, the value of increased sugarcane
production at the existing rate of US$29 per tonne is predicted at US$28.7 million
during the last year of the project (Table 32).
Table 32: Rahim Yar Khan Cluster – Increase in gross revenue due to new varieties
and improved management practices
Yield increase over four years
Increase in yield (tonnes/ha)
Additional production from enhanced yield (tonnes)
Expected additional value (MilUS$)

Year 2

Year 3

Year 4

Year 5

1.50%

3.00%

4.50%

6.00%

1.21

2.47

3.77

5.12

233690

476260

727964

989061

6.78

13.83

21.13

28.71

Intervention 2 – Introduction of mechanized harvesting (Reducing Post harvest
losses)
It has been estimated that with the introduction of mechanized harvesting and the proposed
improved harvest and post-harvest practices, post-harvest losses can be reduced from 16% to
13%. The mechanical harvesting will be applied on 15% of the total focal point cluster area.
Due to this intervention, 78.6 thousand tonnes of sugarcane that was previously wasted as post
harvested losses will now can fetch US 2.28 million for industry in this cluster (Table 33).
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Table 33: Rahim Yar Khan Cluster – Increase in gross revenue by reducing postharvest loss due to the introduction of mechanical harvesting
Tem

Year 1

Current post harvest Losses

16%

Post-harvest losses after intervention

13%

Percentage of sugarcane area on which
mechanical harvester will be introduced

15%

Enhanced marketable production of sugarcane
due to reduced PH losses (t)
Expected additional value of sugarcane from
reduction of losses (MUS$)

Year 2

Year 3

Year 4

Year 5

3.75%

7.50%

11.25%

15.00%

17790

36791

57054

78630

0.52

1.07

1.66

2.28

Intervention 3 – Introduction of improved delivery system after harvesters
The introduction of improved delivery system can have two impacts:
a)

Reduced Post-Harvest Losses. The improved transportation system as well as less
interval between harvest and crush time can reduces post-harvest losses by 4%. This
reduction in losses can provide 710 thousand tonnes of more sugarcane to the industry
valued at more than US$20 million.

Table 34: Rahim Yar Khan Cluster – Profitability by improved delivery system due to
intervention 3(a)
Year 1
Reduction in post-harvest losses after
intervention
Enhanced marketable production of sugarcane
due to reduced PH losses (t)
Expected additional value of sugarcane from
reduction of losses (MUS$)

b)

Year 2

Year 3

Year 4

Year 5

1.01%

2.03%

3.04%

4.05%

160287

331865

515221

710857

4.65

9.63

14.96

20.64

Improvement in recovery rate. We are planning to increase sugar recovery by 0.95%
from 9.70% to 10.65% by reducing the time interval between harvest and crushing. This
intervention alone can provide industry with US$ 30.75 million (Table 35).

Table 35: Rahim Yar Khan Cluster – Gross revenue by enhanced recovery rate due to
improved delivery system
Year 2

Year 3

Year 4

Year 5

Current recovery rate

9.7%

Improved recovery rate

0.24%

0.48%

0.71%

0.95%

Additional production of sugar due to enhanced
recovery rate

4525

11153

20038

31340

Additional value from enhanced recovery rate
(MUD)

1.46

3.60

6.46

10.11
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Total value due to reduced post-harvest
losses and enhanced recovery rate

6.11

13.23

21.42

30.75

Intervention 4 – Converting increased percentage of sugarcane into juice
The intervention can generate a lot of employment in rural areas with a gross revenue of US
49.75 million (Table 36).
Table 36: Rahim Yar Khan Cluster – Profitability by sugarcane juice plant due to
intervention 4
Year 1

Year 2

Year 3

Year 4

Year 5

0.3%

0.5%

0.8%

1.0%

Sugarcane production to be used in
juices

39,577

81,942

127,215

175,520

Enhanced production of sugarcane
juice (t)

19,789

40,971

63,607

87,760

11.22

23.23

36.06

49.75

Current % converted to juice

1.5%

Increased percentage converted to
juice

2.5%

Juice recovery rate

50%

Price of sugarcane juice (US$/tonne)
Expected additional value from
sugarcane juice (MUS$)

625

Intervention 5 – Converting molasses into livestock feed
If the surplus molasses can be converted into animal feed, it has the potential to do business
worth of US$3.78 million (Table 37).
Table 37: Rahim Yar Khan Cluster – Gross revenue by molasses feed plant
Year 1
Current percentage of molasses used in
livestock feed
Enhanced percentage of molasses to be used
as livestock feed
Molasses recovery rate from sugarcane (%)
Total molasses production available (t)
Molasses to be used in additional livestock feed
(t)
Recovery rate of livestock feed from molasses
Additional livestock feed produced
Molasses-based livestock feed price
(US$/tonne)
Expected additional value of molasses (M.M.
US$)

72

Year 2

Year 3

Year 4

Year 5

0.8%

1.5%

2.3%

3.0%

638,061

665,533

694,000

723,495

4,785

9,983

15,615

21,705

4,307

8,985

14,054

19,534

0.834

1.739

2.720

3.781

1%
4%
5%

90%
194
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9.2.3.

Additional Indirect Benefits

In addition to the above direct benefits, various stakeholders within and outside the sugarcane
value chain will benefit indirectly from the cluster upgradation program. The additional
production of about 1.8 million tonne of sugarcane from just the focal point of the cluster, R.Y.
Khan will generate lots on income and employment for various stakeholders within and outside
the sugarcane value chain. As most of the sugar mills in the cluster are running under capacity,
the absorption of the additional sugarcane in these mills for crushing should not be a problem.
Thus the additional supply of sugarcane will produce about 179 thousand tonnes of sugar
which will be readily available for export. As the production is being generated because of
higher per ha yield and saving in harvest and post-harvest losses, it will be more competitive
in international market. This additional production of sugarcane and sugar will generate
thousands of additional jobs and billions of income for the stakeholders within and outside the
sugarcane value chain in rural and urban areas.

9.2.4.

Enhance Costs of the Propose Interventions

The above proposed interventions will add cost of producing, processing, and value addition
of sugarcane. The costs of the proposed interventions involve two types of costs i) value
chain improvement costs and ii) sector support investment costs .

i.

Value Chain Improvement Operational Costs

Value Chain improvement cost at sugarcane production level. The proposed sector
transformation plan includes interventions both for on-farm and off-farm activities.
Improvement entails spending more money for carrying out those activities on modern lines.
These may be on-farm or off-farm-activities. On the farm-level, due to improvement in input
use, the crop management cost is expected to increase by about 6% gradually in four years.
This will increase the cost of improved crop management in the focal point of R.Y. Khan cluster
by US$17.52 million during the last year of the project (Table 38)
Table 38: R.Y. Khan Cluster Focal Point – Value chain improvement operational costs
Item
Cost of production of sugarcane at the farm-level (US$/ha)
Percent increase in production cost due to improvement in
production practices in 4 years
Total increase in production cost of sugarcane due to
improvement in management practices (M.M. US$)
Transportation cost of additional sugarcane from farm to
factory (US$/tonne)
Total transportation cost of additional sugarcane from farm
to factory M.M. US$)
Cost of processing of additional sugar due to improved
recovery (US$/tonne)
Total cost of producing sugar due to improved recovery (M.
US$)
Operational cost of juice making (M. US$)
Total cost of packing juices (M. US$)
73

Year1

Year2

Year3

Year4

1.6%

3.2%

4.8%

6.3%

4.38

8.76

13.14

17.52

3.05

6.12

9.62

13.44

0.45

1.12

2.00

3.13

5.0

10.3

16.0

22.1

1541
6%

75

100

252

KNOWLEDGE FOR LIFE

Cost of manufacturing LS feed (US$/tonne)

157

Total cost of additional manufacturing LS feed (M. US$)

0.674

1.407

2.200

3.058

Total cost of the GPS system

0.71

0.71

0.71

0.71

Total cost of value chain (M. US$)

14.2

28.4

43.7

60.0

Cost of GPS System (US$/ha)

3.7

Value chain improvement costs at processing level. The enhanced operational costs would be
required to transport and process the additional sugarcane. Improved sugar recovery will also
entail additional operating costs in the mills. Processing sugar juice and making molassesbased feed mills will require additional operational costs. Moreover, to keep the GPS system
operative, operating cost would be required each year. All of these have been shown in Table
39.
All the production and processing level operational costs add up to US$60.0 million during the
last year of the project at just the focal point of the cluster (Table 39).

ii.

System improvement investment costs

Overall, US$70 million investment would be required to implement the above suggested
upgradation plan. The highest investment would be required on processing infrastructure for
juice making small plants in rural areas which requires about US$26.6 million. To process the
additional one percent of sugarcane into juice through a cottage industry in rural areas would
require to set up 579 units each having a capacity of producing 2 tonnes per day juice.
This is followed by investment to organize the FEGs with an incentive to support setting up the
collection centers in their control. A collection center is suggested for every 1200 ha. In this
way a total of 161 such centers would be required in the whole cluster costing about US$20.3
million.
To improve the efficiency in harvesting and reducing harvest losses, we propose mechanized
harvesting. It is estimated that 104 harvesters would be required to cover 15% of the focal
point area in this cluster. This will cost US$7.1 million investment on the harvesting machines.
We also propose to use sugarcane molasses in making livestock feeds and for this purpose,
27 units of manufacturing molasses based livestock feed mills near or inside mills are proposed
costing US$1.86 (Table 40).
One GPS system would be established in the cluster to synchronize the production, harvesting,
and crushing activities of producers and sugar mills costing US$0.31 million during the first
year of the project. We have assigned US$1.80 million for strengthening of sugarcane research
activities in the cluster. Stakeholders especially farmers training is given special emphasis and
for this purpose US$4.86 million is assigned spread over four years (Table 40).
Government will provide interest free loans to establish collection centers, juice manufacturing
units, GPS System, and molasses based feed mills. The loans will have grace period for one
year, and afterwards interest will be charged on market rate for agriculture loans. This will cost
the government US$4.12 millions (Table 39).
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Table 39: R.Y. Khan Cluster Focal Point - Investment costs of the upgradation Plan (M.
US$)
Item

Total

Strengthening of sugarcane research
(Sugarcane research institute, import of
germplasm, etc.)
1.80
Farmers and stakeholders training
4.86
Organization of FEGs and Farmers
Collection Center
20.27
Distribution of modern seed
3.22
GPS system establishment
0.31
Investment of mechanical harvesting
7.13
Investments on juice machines/plants
26.56
Investments on molasses based livestock
feeds
1.86
Government loans for one year free
interest on infrastructure development
4.12
Total investment
70.13

9.2.5.

Year1

Year2

Year3

Year4

0.72
1.94

0.54
1.46

0.27
0.73

0.27
0.73

8.11
1.29
0.31
0.75
5.28

6.08
0.80

3.04
0.80

3.04
0.32

1.44
6.15

2.12
7.06

2.81
8.07

0.41

0.41

0.48

0.55

0.78
19.59

0.92
17.80

1.11
15.63

1.31
17.11

Economic Viability of Proposed Interventions

Based on the benefits and the costs of the proposed interventions package in the above
paragraphs, the net cash flow was estimated for every year and economic viability of the
proposition has been calculated in terms of NPV and IRR using a discounted rate of 8.5%.
Table 40: Rahim Yar Khan cluster - Economic Viability of Proposed Interventions
Package
Year 1
Total Benefits of the Interventions (MUS$)
Total operational costs of the Interventions
(MUS$)
Total investment costs of the interventions
(MUS$)
Net Cash Flows (MUS$)
NPV (MUS$)

-

Year 2

Year 3

Year 4

Year 5

25.47

53.09

82.99

115.28

14.25

28.43

43.69

59.95

19.59

17.80

15.63

17.11

-

-19.59

-6.59

9.04

22.20

55.33

IRR

36.2
45%

A positive NPV of US$ 36.2 million and internal rate of return of 45% indicate that the
interventions package proposed for uplift and transformation of Rahim Yar Khan sugarcane
cluster is an economically viable proposition.

9.2.6.

Source of Funding

Out of the total investment of US$70 million to upgrade the focal point of Southern Punjab
Cluster, R.Y. Khan, US$23 million will be the public sector funding for strengthening of
sugarcane research, capacity building of stakeholders, providing subsidies to FEGs to build
manufacturing and value addition infrastructure, providing interest free loans for the first year to
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build these infrastructure, and distribution of modern seed through sugar mills. This government
investment will induce the remaining US$47 million investment by the private sector. About 20%
of the public sector investment should be provided by the federal government, by establishing
a Cluster Development Fund (CDF) under PSDP. The remaining 80% should come from the
provincial budgets.

9.3.

Sugarcane Southern Sindh Hyderabad
Cluster

9.3.1.

Basic Scenario

During the year 2017-18, sugarcane was produced on 123 thousand ha which supply nearly
8.25 million tonnes of sugarcane in the focal district, Hyderabad of Cluster-III. The annual yield
growth is estimated to the extent of 1.90 percent (Table 41).
Table 41: Hyderabad Focal Point Cluster – Current Production Situation
Sugarcane Cluster in Hyderabad – Current Situation
Area under cultivation in cluster (ha)

123,000

Total Production (tonnes)

8,253,000

Production yield (tonnes/ha)

67.10

Annual yield growth without intervention

0.80%

Farm gate price of sugarcane (US$/tonne)

29

Without any intervention, assuming the existing growth rate in yield, the expected production
shall reach to the level of 8.59 million tonnes worth valuing to the tune of US$ 249 million at
the farm gate prices (i.e., @ 29 US$/tonne) during the 5th year of the project as benchmark
level (Table 43).
Table 42: Hyderabad Focal Point Cluster – Sugarcane Production in No-Intervention
Scenario
Year 1

Year 2

Year 3

Year 4

Year 5

68.17

68.72

69.27

69.82

Annual expected production
without intervention (Tonnes)

8,385,048

8,452,128

8,519,745

8,587,903

Total value of production at
farm gate (MUS$)

243

245

247

249

Default yield (tonnes/ha)

9.3.2.

Proposed Interventions and Benefits

Intervention 1 – Introducing improved varieties and management practices
It is estimated that the introduction of new varieties and improved management practices
in Hyderabad focal point of Southern Sindh cluster will increase the sugarcane yield by 6%
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over a period of four years starting from the second year. However, it is assumed that farmers
will gradually adopt new practices and variety; thus, yield increase in the cluster will also be
gradual at a rate of 1.5% per year starting from the second year. Based on these assumptions,
the value of increased sugarcane production at the existing rate of US$29 per tonne is
predicted at US$14.86 million during the last year of the project (Table 43).
Table 43: Hyderabad Focal Point Cluster – Increase in sugarcane production due to
improved varieties and management practices
Year 1
Yield increase over four years
Increase in yield (tonnes/ha)
Additional production from enhanced
yield (tonnes)
Expected additional value (MilUS$)

Year 2

Year 3

Year 4

Year 5

1.50%

3.00%

4.50%

6.00%

1.02

2.06

3.12

4.19

125776

253564

383389

515274

3.65

7.36

11.13

14.96

Intervention 2 – Introduction of mechanized harvesting (Reducing harvest
losses)
It has been estimated that with the introduction of mechanized harvesting and the proposed
improved harvest and post-harvest practices, post-harvest losses can be reduced from 16% to
13%. The mechanical harvesting will be applied on 15% of the total focal point cluster area.
Due to this intervention, 40.9 thousand tonnes of sugarcane that was previously wasted as post
harvested losses will now can fetch US$1.19 million for industry in the focal point of this cluster
(Table 44)
Table 44: Hyderabad Focal Point Cluster – Increase in profitability by reducing postharvest loss due to introduction of mechanical harvesting
Year 1
Current harvest Losses

16%

Harvest losses after intervention

13%

Percentage of sugarcane area on which
mechanical harvester will be introduced

15%

Enhanced marketable production of
sugarcane due to reduced harvest losses
(t)
Expected additional value of
sugarcane from reduction of losses
(MUS$)

Year 2

Year 3

Year 4

Year 5

3.75%

7.50%

11.25%

15.00%

9575

19588

30048

40964

0.28

0.57

0.87

1.19

Intervention 3 – Introduction of improved delivery system after harvesters
The introduction of improved delivery system can have two impacts:
Reduced Post-Harvest Losses. The improved transportation system as well as less interval
between harvest and crush time can reduces post-harvest losses by 4%. This reduction in
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losses can provide 370 thousand tonnes of more sugarcane to the industry valued at more
than US$10.75 million in Hyderabad focal point of Southern Sindh cluster (Table 45).
Table 45: Hyderabad Focal Point Cluster – Profitability by improved delivery system
due to improved delivery system
Year 1
Current post harvest Losses (after the
introduction of harvesters)

14%

Post-harvest losses after intervention

10%

Enhanced marketable production of
sugarcane due to reduced PH losses
(t)
Expected additional value of
sugarcane from reduction of losses
(MUS$)

Year 2

Year 3

Year 4

Year 5

1.01%

2.03%

3.04%

4.05%

86269

176687

271345

370338

2.50

5.13

7.88

10.75

Improvement in recovery rate. We are planning to increase sugar recovery by 0.95% from
9.70% to 10.65% by reducing the time interval between harvest and crushing. This
intervention alone can provide industry with US 16.02 million (Table 46).
Table 46: Hyderabad Focal Point Cluster – Profitability by enhanced recovery rate due
to intervention 3(b)
Year 1

Year 2

Year 3

Year 4

Year 5

0.24%

0.48%

0.71%

0.95%

2435

5938

10553

16327

0.79

1.92

3.40

5.27

3.29

7.05

11.28

16.02

9.7%

Current recovery rate

10.65%

Improved recovery rate
Expected additional production of
sugar due to enhanced recovery rate
Expected additional value from
enhanced recovery rate (MUD)
Total value due to reduced postharvest losses and enhanced
recovery rate

Intervention 4 – Converting increased percentage of sugarcane into juice
The intervention can generate a lot of employment in rural areas with a gross revenue of
US$25.92 million (Table 47).
Table 47: Hyderabad Focal Point Cluster – Gross revenue generated by sugarcane
juice plants
Year 1
1%
Current % converted to juice
Increased percentage converted to
2%
juice
Juice recovery rate
50%
78

Year 2

Year 3

Year 4

Year 5

0.3%

0.5%

0.8%

1.0%
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Sugarcane production to be used in
juices
Enhanced production of sugarcane
juice (t)
Price of sugarcane juice (US$/tonne)625
Expected additional value from
sugarcane juice (MUS$)

21,301

43,626

66,999

91,441

10,650

21,813

33,499

45,721

6.04

12.37

18.99

25.92

Intervention 5 – Converting molasses into livestock feed
If the surplus molasses is converted into into animal feed which can generate a business worth
US 2.63 million (Table 49).
Table 48: Hyderabad Focal Point Cluster – Gross revenue from molasses feed plants
Year 1
Current percentage of molasses used
1%
in livestock feed
Enhanced percentage of molasses to
5%
be used as livestock feed
Molasses recovery rate from
4%
sugarcane (%)
Total molasses production available
(t)
Molasses to be used in additional
livestock feed (t)
Recovery rate of livestock feed from
90%
molasses
Additional livestock feed produced
Molasses-based livestock feed price
194
(US$/tonne)
Expected additional value of
molasses (M. US$)

9.3.3.

Year 2

Year 3

Year 4

Year 5

1.0%

2.0%

3.0%

4.0%

343,415

354,334

365,501

376,922

3,434

7,087

10,965

15,077

3,091

6,378

9,869

13,569

0.598

1.234

1.910

2.626

Additional Indirect Benefits

In addition to the above direct benefits, various stakeholders within and outside the sugarcane
value chain will benefit indirectly from the cluster upgradation program. The additional
production of about 0.9 million tonne of sugarcane from just the focal point of the cluster,
Hyderabad will generate lots on income and employment for various stakeholders within and
outside the sugarcane value chain. As most of the sugar mills in the cluster are running under
capacity, the absorption of the additional sugarcane in these mills for crushing should not be a
problem. Thus the additional supply of sugarcane will produce about 93 thousand tonnes of
sugar which will be readily available for export. As the production is being generated because
of higher per ha yield and saving in harvest and post-harvest losses, it will be more competitive
in international market. This additional production of sugarcane and sugar will generate
thousands of additional jobs and billions of income for the stakeholders within and outside the
sugarcane value chain in rural and urban areas.
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9.3.4.

Enhance Costs of the Proposed Interventions

The above proposed interventions will add cost of producing, processing, and value addition
of sugarcane. The costs of the proposed interventions involve two types of costs i) value
chain improvement costs and ii) sector support investment costs.

i.

Value Chain Improvement Operational Costs

Value Chain improvement cost at sugarcane production level. The proposed sector
transformation plan includes interventions both for on-farm and off-farm activities.
Improvement entails spending more money for carrying out those activities on modern lines.
These may be on-farm or off-farm-activities. On the farm-level, due to improvement in input
use, the crop management cost is expected to increase by about 6% gradually in four years.
This will increase the cost of improved crop management in the focal point of Hyderabad
cluster by US$10.84 million during the last year of the project (Table 49).
Table 49: Hyderabad Focal Point Cluster – Value chain improvement operational costs
Year1

Year2

Year3

Year4

1.6%

3.2%

4.8%

6.3%

2.71

5.42

8.13

10.84

1.64

3.26

5.07

7.00

0.24

0.59

1.06

1.63

2.7

5.5

8.4

11.5

0.484

0.999

1.545

2.124

Total cost of the GPS system

0.46

0.46

0.46

0.46

Total cost of value chain (M. US$)

8.2

16.2

24.7

33.6

Item
Cost of production of sugarcane at the farm-level (US$/ha)
Percent increase in production cost due to improvement in
production practices in 4 years
Total increase in production cost of sugarcane due to
improvement in management practices (M. US$)
Transportation cost of additional sugarcane from farm to
factory (US$/tonne)
Total transportation cost of additional sugarcane from farm
to factory M. US$)
Cost of processing of additional sugar due to improved
recovery (US$/tonne)
Total cost of producing sugar due to improved recovery (M.
US$)
Operational cost of juice making (M. US$)

1548
6%

75

100

252

Total cost of packing juices (M. US$)
Cost of manufacturing LS feed (US$/tonne)

157

Total cost of additional manufacturing LS feed (M. US$)
Cost of GPS System (US$/ha)

3.7

Value chain improvement costs at processing level. The enhanced operational costs would be
required to transport and process the additional sugarcane. Improved sugar recovery will also
entail additional operating costs in the mills. Processing sugar juice and making molassesbased feed mills will require additional operational costs. Moreover, to keep the GPS system
operative, operating cost would be required each year. All of these have been shown in Table
50.
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All the production and processing level operational costs add up to US$33.6 million during the
last year of the project at just the focal point of the cluster (Table 50).

ii.

System improvement investment costs

Overall, US$42.9 million investment would be required to implement the above suggested
upgradation plan. The highest investment would be required on processing infrastructure for
juice making small plants in rural areas which requires about US$14.9 million. To process the
additional one percent of sugarcane into juice through a cottage industry in rural areas would
require to set up 72 units each having a capacity of producing 2 tonnes per day juice.
This is followed by investment to organize the FEGs for setting up the collection centers in
their control. A collection center is suggested for every 1200 ha. In this way a total of 103 such
centers would be required in the whole cluster costing about US$12.97 million.
To improve the efficiency in harvesting and reducing harvest losses, we propose mechanized
harvesting. It is estimated that 66 harvesters would be required to cover 15% of the focal point
area in this cluster. This will cost US$4.52 million investment on the harvesting machines.
We also propose to use sugarcane molasses in making livestock feeds and for this purpose,
19 units of manufacturing molasses based livestock feed mills near or inside mills are proposed
costing US$1.31 (Table 51).
One GPS system would be established in the cluster to synchronize the production, harvesting,
and crushing activities of producers and sugar mills costing US$0.31 million during the first
year of the project. We have assigned US$1.80 million for strengthening of sugarcane research
activities in the cluster. Stakeholders especially farmers training is given special emphasis and
for this purpose US$3.1 million is assigned spread over four years (Table 51).
Government will provide interest free loans to establish collection centers, juice manufacturing
units, GPS System, and molasses based feed mills. The loans will have grace period for one
year, and afterwards interest will be charged on market rate for agriculture loans. This will cost
the government US$2.37 million (Table 50).
Table 50: Hyderabad Focal Point Cluster - Investment costs of the Upgradation Plan
(M. US$)
Item
Strengthening of sugarcane research (Sugarcane
research institute, import of germplasm, etc.)
Farmers and stakeholders training
Organization of FEGs and Farmers Collection Center
Distribution of modern seed
GPS system establishment
Investment of mechanical harvesting
Investments on juice machines/plants
Investments on molasses based livestock feeds
Government loans for one year free interest on
infrastructure development
Total investment
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Total

Year1

Year2

Year3

Year4

1.80
3.10
12.97
2.05
0.31
4.52
14.45
1.31

0.72
1.24
5.19
0.82
0.31
0.48
2.89
0.276

0.54
0.93
3.89
0.51

0.27
0.46
1.95
0.51

0.27
0.46
1.95
0.21

0.89
3.35
0.345

1.37
3.85
0.345

1.78
4.36
0.345

2.37
42.88

0.46
12.38

0.53
10.98

0.64
9.40

0.75
10.12
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9.3.5.

Economic Viability of Proposed Interventions

Based on the benefits and the costs of the proposed interventions package in the above
paragraphs, the net cash flow was estimated. Economic viability of the proposition has been
calculated in terms of project’s NPV using an annual discount rate of 8.5%. The Internal Rate
of Return was also estimated (Table 51).
Table 51: Hyderabad Focal Point Cluster - Economic Viability of Proposed
Interventions Package
Year 1
Total Benefits of the Interventions (MUS$)
Total operational costs of the Interventions
(MUS$)
Total investment costs of the interventions
(MUS$)
Net Cash Flows (MUS$)

-

Year 2

Year 3

Year 4

Year 5

13.86

28.58

44.19

60.71

8.21

16.21

24.68

33.56

12.38

10.98

9.40

10.12

-

- 12.38

- 5.34

2.96

9.39

27.16

NPV (MUS$)

11.2

IRR

28%

A positive NPV of US$ 11.2 million and an IRR of 28% indicate that the interventions package
proposed for uplift and transformation of Hyderabad focal point of Southern Sindh sugarcane
cluster is an economically viable proposition.

9.3.6.

Source of Funding

Out of the total investment of US$42.88 million to upgrade the focal point of Southern Sindh
Cluster, Hyderabad, US$14.4 million will be the public sector funding for strengthening of
sugarcane research, capacity building of stakeholders, providing subsidies to FEGs to build
manufacturing and value addition infrastructure, providing interest free loans for the first year to
build these infrastructure, and distribution of modern seed through sugar mills. This government
investment will induce the remaining US$26.5 million investments by the private sector. Twenty
percent of the public sector investment should be provided by the federal government, by
establishing a Cluster Development Fund (CDF) under PSDP. The remaining 80% should come
from the provincial budgets.

9.4.

Sugarcane KP Mardan Cluster
9.4.1.

Basic Situation

During the year 2017-18, sugarcane was produced on 29 thousand ha which supply nearly
1.48 million tonnes of sugarcane in the focal district, Faisalabad of Cluster-I. The annual yield
growth is estimated at 1.90% (Table 52).
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Table 52: Mardan Focal Point Cluster – Current Production Situation
Sugarcane Cluster in Mardan – Current Situation
Area under cultivation in cluster (ha)

29,000

Total Production (tonnes)

1,485,000

Production yield (tonnes/ha)

51.21
5.00%

Annual yield growth without intervention
Farm gate price of sugarcane (US$/tonne)

29

Without any intervention, assuming the existing growth rate in yield, the expected production
shall reach to the level of 1.89 million tonnes worth valuing to the tune of US$ 55.44 million at
the farm gate prices (i.e., @ 29 US$/tonne) during the 5th year of the project as benchmark
level (Table 53).
Table 53: Mardan Cluster – Sugarcane Production in No-Intervention Scenario
Year 1
Default yield (tonnes/ha)
Annual expected production without
intervention (Tonnes)
Total value of production at farm gate
(MUS$)

9.4.2.

Year 2

Year 3

Year 4

Year 5

56.33

59.14

62.10

65.21

1,633,500

1,715,175

1,800,934

1,890,980

47

50

52

55

Proposed Interventions and Benefits

Intervention 1 – Introducing Improved Varieties and Management Practices
It is estimated that the introduction of new varieties and improved management practices
in Hyderabad focal point of Southern Sindh cluster will increase the sugarcane yield by 12%
over a period of four years starting from the second year. However, it is assumed that farmers
will gradually adopt new practices and variety; thus, yield increase in the cluster will also be
gradual at a rate of 1.5% per year starting from the second year. Based on these assumptions,
the value of increased sugarcane production at the existing rate of US$29 per tonne is
predicted at US$6.59 million during the last year of the project (Table 54).
Table 54: Mardan Cluster – Increase in Sugarcane Production due to intervention 1
Yield increase over four years
Increase in yield (tonnes/ha)
Additional production from enhanced yield
(tonnes)
Expected additional value (Mil US$)

83

Year 2

Year 3

Year 4

Year 5

3.00%

6.00%

9.00%

12.00%

1.69

3.55

5.59

7.82

49005

102911

162084

226918

1.42

2.99

4.71

6.59
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Intervention 2 – Introduction of mechanized harvesting (Reducing Post harvest
losses)
It has been estimated that with the introduction of mechanized harvesting and the proposed
improved harvest and post-harvest practices, harvest losses can be reduced from 16% to 13%.
The mechanical harvesting will be applied on 15% of the total focal point cluster area. Due to
this intervention, 9,531 tonnes of sugarcane that was previously wasted as post harvested
losses will now can fetch US 0.28 million for industry in this cluster.
Table 55: Mardan Focal Point Cluster – Increase in gross revenue by reducing postharvest loss due to the introduction of mechanical harvesting
Year 1

Year 2

Year 3

Year 4

Year 5

Percentage of sugarcane area on
which mechanical harvester will be
introduced

3.75%

7.50%

11.25%

15.00%

Enhanced marketable production of
sugarcane due to reduced PH losses
(t)

1893

4091

6625

9531

Expected additional value of
sugarcane from reduction of losses
(MUS$)

0.05

0.12

0.19

0.28

Current post harvest Losses

16%

Post-harvest losses after intervention

13%

Intervention 3 – Introduction of improved delivery system after harvesters
The introduction of improved delivery system can have two impacts:
a) Reduced Post-Harvest Losses. The improved transportation system as well as less
interval between harvest and crush time can reduces post-harvest losses by 4%. This
reduction in losses can provide 86,161 tonnes of more sugarcane to the industry. This
initiative can generate up to US 250 million in Mardan cluster is shown (Table 60).
Table 56: Mardan Cluster – Gross revenue from reducing post-harvest losses through
introducing improved delivery system

Year 1
Current post harvest Losses (after the
introduction of harvesters)
Post-harvest losses after intervention
Enhanced marketable production of
sugarcane due to reduced PH losses
(t)
Expected additional value of
sugarcane from reduction of losses
(MUS$)
84

Year 2

Year 3

Year 4

Year 5

1.01%

2.03%

3.04%

4.05%

17055

36899

59828

86161

0.50

1.07

1.74

2.50

14%
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b) Improvement in recovery rate. We are planning to increase sugar recovery by 1.25% from
9.40% to 10.65% by reducing time between harvesting and crushing. This intervention alone
can provide industry with US 4.48 million in table 57.
Table 57: Mardan Focal Point Cluster – Gross revenue by enhanced recovery rate due
to introduction of improved delivery system
Year 1

Year 2

Year 3

Year 4

Year 5

0.31%

0.63%

0.94%

1.25%

Expected additional production of
sugar due to enhanced recovery rate

686

1881

3667

6135

Expected additional value from
enhanced recovery rate (MUD)

0.22

0.61

1.18

1.98

Total value due to reduced postharvest losses and enhanced
recovery rate

0.72

1.68

2.92

4.48

Current recovery rate

9.40%

Improved recovery rate

10.65%

Intervention 4 – Converting increased percentage of sugarcane into juice
The intervention can generate a lot of employment in rural areas with a gross revenue of US
6.03 million (Table 58).
Table 58: Mardan Focal Point Cluster – Profitability by sugarcane juice plant due to
intervention 4
Year 1
1%
Current % converted to juice
Increased percentage converted to
2%
juice
Juice recovery rate
50%
Sugarcane production to be used in
juices
Enhanced production of sugarcane
juice (t)
Price of sugarcane juice (US$/tonne)625
Expected additional value from
sugarcane juice (MUS$)

Year 2

Year 3

Year 4

Year 5

0.3%

0.5%

0.8%

1.0%

4,211

9,111

14,772

21,274

2,105

4,555

7,386

10,637

1.19

2.58

4.19

6.03

Intervention 5 – Converting molasses into livestock feed
The surplus molasses has potential to be used in feed which can do business worth US$ 0.61
million (Table 59).
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Table 59: Mardan Cluster – Profitability by molasses feed plant due to intervention 5
Year 1
Current percentage of molasses used in livestock feed1%
Enhanced percentage of molasses to be used as
5%
livestock feed
Molasses recovery rate from sugarcane (%)
4%
Total molasses production available (t)
Molasses to be used in additional livestock feed (t)
Recovery rate of livestock feed from molasses
Additional livestock feed produced
Molasses-based livestock feed price (US$/tonne)
Expected additional value of molasses (M. US$)

9.4.3.

Year 2

Year 3

Year 4

Year 5

1.0%

2.0%

3.0%

4.0%

67,890
679

73,999
1,480

80,588
2,418

87,693
3,508

611

1,332

2,176

3,157

0.118

0.258

0.421

0.611

90%
194

Additional Indirect Benefits

In addition to the above direct benefits, various stakeholders within and outside the sugarcane
value chain will benefit indirectly from the cluster upgradation program. The additional
production of about 292 thousand tonne of sugarcane from just the focal point of the cluster,
Hyderabad will generate lots on income and employment for various stakeholders within and
outside the sugarcane value chain. As most of the sugar mills in the cluster are running under
capacity, the absorption of the additional sugarcane in these mills for crushing should not be a
problem. Thus the additional supply of sugarcane will produce about 33.5 thousand tonnes of
sugar which will be readily available for export. The additional production is being generated
because of higher per ha yield and saving in harvest and post-harvest losses, it will be more
competitive in international market. This additional production of sugarcane and sugar will
generate thousands of new jobs and millions of income for the stakeholders within and outside
the sugarcane value chain in rural and urban areas.

9.4.4.

Enhance Costs of the Proposed Interventions

The above proposed interventions will add cost of producing, processing, and value addition
of sugarcane. The costs of the proposed interventions involve two types of costs i) value
chain improvement costs and ii) sector support investment costs.

i.

Value Chain Improvement Operational Costs

Value Chain improvement cost at sugarcane production level. The proposed sector
transformation plan includes interventions both for on-farm and off-farm activities.
Improvement entails spending more money for carrying out those activities on modern lines.
These may be on-farm or off-farm-activities. On the farm-level, due to improvement in input
use, the crop management cost is expected to increase by about 6% gradually in four years.
This will increase the cost of improved crop management in the focal point of Mardan cluster
by US$2.74 million during the last year of the project (Table 60).
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Table 60: Mardan Focal Point Cluster – Value chain improvement operational costs
Year1

Year2

Year3

Year4

1.6%

3.2%

4.8%

6.3%

0.69

1.37

2.06

2.74

0.41

0.87

1.41

2.05

0.05

0.13

0.26

0.43

0.5

1.1

1.9

2.7

0.096

0.209

0.341

0.494

Total cost of the GPS system

0.11

0.11

0.11

0.11

Total cost of value chain (M. US$)

1.9

3.8

6.0

8.5

Item
Cost of production of sugarcane at the farm-level (US$/ha)
Percent increase in production cost due to improvement in
production practices in 4 years

1297
7%

Total increase in production cost of sugarcane due to
improvement in management practices (M. US$)
Transportation cost of additional sugarcane from farm to
factory (US$/tonne)
61.1
Total transportation cost of additional sugarcane from farm
to factory M. US$)
Cost of processing of additional sugar due to improved
recovery (US$/tonne)
70
Total cost of producing sugar due to improved recovery (M.
US$)
Cost of packing of juice (US$/tonne)

252

Operational cost of juice making (M. US$)
Cost of manufacturing LS feed (US$/tonne)

157

Total cost of additional manufacturing LS feed (M. US$)
Cost of GPS System (US$/ha)

3.7

Value chain improvement costs at processing level. The enhanced operational costs would
be required to transport and process the additional sugarcane. Improved sugar recovery will
also entail additional operating costs in the mills. Processing sugar juice and making molassesbased feed mills will require additional operational costs. Moreover, to keep the GPS system
operative, operating cost would be required each year. All of these have been shown in Table
64.
All the production and processing level operational costs add up to US$8.5 million during the
last year of the project at just the focal point of the cluster (Table 64).

ii.

System improvement investment costs

Overall, US$11.0 million investment would be required to implement the above suggested
upgradation plan. The highest investment would be required on processing small juice
manufacturing plants in rural areas which requires about US$3.3 million. To process the
additional one percent of sugarcane into juice through a cottage industry in rural areas would
require to set up 72 units each having a capacity of producing 2 tonnes per day juice.
Next comes the investment to organize the FEGs with an incentive to support them setting up
the collection centers in their control. A collection center is suggested for every 1200 ha. In this
way a total of 24 such centers would be required in the whole cluster costing about US$3.0
million.
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To improve the efficiency in harvesting and reducing harvest losses, we propose mechanized
harvesting. It is estimated that 18 harvesters would be required to cover 15% of the focal point
area in this cluster. This will cost US$1.2 million investment on the harvesting machines.
We also propose to use sugarcane molasses in making livestock feeds and for this purpose,
4 units of manufacturing molasses based livestock feed mills near or inside mills are proposed
costing US$0.28 million (Table 40).
One GPS system would be established in the cluster to synchronize the production, harvesting,
and crushing activities of producers and sugar mills costing US$0.31 million during the first
year of the project. We have assigned US$1.1 million for strengthening of sugarcane research
activities in the cluster. Stakeholders especially farmers training is given special emphasis and
for this purpose US$0.73 million is assigned spread over four years (Table 40).
Government will provide interest free loans to establish collection centers, juice manufacturing
units, GPS System, and molasses based feed mills. The loans will have grace period for one
year, and afterwards interest will be charged on market rate for agriculture loans. This will cost
the government US$0.59 million (Table 61).
Table 61: . Hyderabad Focal Point Cluster - Investment costs of the Upgradation Plan
(M. US$)
Item
Total
Strengthening of sugarcane research (Sugarcane
research institute, import of germplasm, etc.)
1.10
Farmers and stakeholders training
0.73
Organization of FEGs and Farmers Collection
Center
3.02
Distribution of modern seed
0.48
GPS system establishment
0.31
Investment of mechanical harvesting
1.23
Investments on juice machines/plants
3.30
Investments on molasses based livestock feeds 0.28
Government loans for one year free interest on
infrastructure development
0.59
Total investment
11.05

9.4.5.

Year1

Year2

Year3

Year4

0.44
0.29

0.33
0.22

0.17
0.11

0.17
0.11

1.21
0.19
0.31
0.14
0.55
0.069

0.91
0.12

0.45
0.12

0.45
0.05

0.27
0.73
0.069

0.34
0.92
0.069

0.48
1.10
0.069

0.12
3.32

0.12
2.78

0.15
2.33

0.19
2.62

Economic Viability of Proposed Interventions
Package

Based on the benefits and the costs of the proposed interventions package in the above
paragraphs, the economic viability of the proposition has been calculated in terms of project’s
NPV and IRR (Table 62). Annual discount rate of 8.5% is used in these analyses.
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Table 62: Mardan Focal Point Cluster - Economic Viability of Proposed Interventions
Package
Year 1
Total Benefits of the Interventions (MUS$)

-

Total operational costs of the Interventions
(MUS$)

Year 2

Year 3

Year 4

Year 5

3.51

7.63

12.43

17.99

1.87

3.83

6.03

8.50

Total investment costs of the interventions
(MUS$)

3.32

2.78

2.33

2.62

-

Net Cash Flows (MUS$)

-3.32

-1.15

1.46

3.78

9.48

NPV (MUS$)

6.1

IRR

45%

A positive NPV of US$ 6.1 million and IRR of 45% indicates that the interventions package
proposed for uplift and transformation of Mardan sugarcane cluster is an economically viable
proposition.

9.5.

CONCLUSION

In conclusion, a US$167 million upgradation program for the focal points of four sugarcane
clusters will have strong economic, social and environmental impact which will be positive,
sustainable and long lasting. Accounting for all the fixed costs and variable costs including the
production, processing and marketing cost and based on respective investment costs in each
region, the estimated Internal Rate of Return (IRR) for Faisalabad focal point is 31%, for Rahim
Yar Khan it is 45%, for Hyderabad 28% and for Mardan, the IRR is 45%. An overall IRR for all
the four clusters is 37%. The upgradation programs in all the clusters can generate a Net
Present Value of US$118 million in five years’ time, although the returns of the program will
continue for many more years. It is worth noting that these impacts are only for the focal points
of each cluster. We believe that there will be strong spillover impact in other cluster areas, thus
actually impact will be much bigger than reported here.
In addition to direct economic benefit, the program will have several indirect impacts. For
example, due to improvement in productivity, reduced harvest and post-harvest losses, and
improvement in recovery rates, it will supply an additional of 415 thousand tonnes of surplus
sugar which will be available for export. This at the existing export prices of US$400 per tonne
will generate foreign exchange worth of US$166 million. It must be noted that these additional
supplies of sugar are based on various efficiencies along the sugarcane value chain and sugar
production, thus make the sector more competitive and eliminate the rebate on export.
In addition, the program will create employments and enhance incomes of several
stakeholders in the production, transportation, and processing of additional sugarcane, sugar,
sugarcane juice, molasses based animal feeds, etc. Moreover, strong research and extension
programs and capacities of stakeholders build through the program will stay in the future which
will enable the country to face future challenges in the sugarcane and sector within the country
and abroad.
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10. POGRAMS AND PLANS
10.1.

Program for Research

Following program indicative areas for further research to strengthen the sugarcane cluster in
the four regions are proposed in Table 63 for Faisalabad.
Table 63: Program for Research Reform in Faisalabad
Program for Research Reform
Identification of Areas for
Indicative Research
Research Purpose/ Priority
Further Research
Institutions
1. Faisalabad
 Identify suitable cultivars for
SRI, SRDB, SSRI, UAF, DoA
Sugarcane production improvement
Faisalabad areas
Faisalabad, PSMA (Punjab
1.1
(Short to medium term (1 to 2
Zone), Cane Dept. of sugar
 Develop strategy for quickly
years)
mills
distributing improved seedlings
 Develop training modules
Improve Field Management
SRI, SSRI, DoA
 Develop formats for Farmer
and Processing Skills
Faisalabad, PSMA
1.2
Field Schools (FFS) for on(Short to medium term (1 to 2
(Punjab Zone), Cane
farm training of Sugarcane
years)
Dept. of sugar mills
producers
Product Diversification
Private businesses, DoA
Faisalabad, SRDB, PSMA
 Survey for identification of
1.3
(Short to medium term (1 to 2
(Punjab Zone), Cane
target group of processors
years)
Dept. of mills
 Consultation with processors
to assess possibilities for
Create market Linkages for
Private businesses, DoA
enhancing activities of
quality Processed Sugar
Faisalabad, SRDB, PSMA
1.4
PSMA
(Domestic and Export)
(Punjab Zone), Export
promotion board,
 Scoping survey to identify Medium to long Term (2 to 5
Embassies
new products and potential years)
buyers
 Identify
certification
to
support the cluster e.g
Organic sugar
 Identify buyers to link with in Develop sustainable
premium markets through a Infrastructure for Enhanced
Farmer Associations;
market survey
value chain
1.5
Business associations and
 Consultation to decide on
cooperatives.
implementation strategy – Medium to long Term (2 to 5
wholesale
market
or years)
individual traders
 Implementing NIR &
ICUMSA
 Research
into
Climate
change related negative Investigate into climate related
SRI, SRDB, SSRI, UAF,
1.6
impacts such as new research Medium to Long term
DoA Faisalabad
diseases and shifts in crop (2 to 5y)
cycle
Program for Research Reform in Rahim Yar Khan
S#.

2. Rahim Yar Khan
90

KNOWLEDGE FOR LIFE

S#.

2.1

2.2

Identification of Areas for
Further Research
 Identify suitable cultivars for
Faisalabad areas
 Develop strategy for quickly
distributing improved
seedlings
 Survey for identification
target group of 4 processors

Research Purpose/ Priority

Indicative Research
Institutions

Sugarcane production
improvement
(Short to medium term (1 to 2
years)

SRI, SRDB, SSRI, UAF,
DoA Faisalabad, PSMA
(Punjab Zone), Cane
Dept. of sugar mills

Product Diversification

Private businesses, DoA
Faisalabad, SRDB, SSRI,
PSMA (Punjab Zone),
Cane Dept. of sugar mills

(Short to medium term (1 to 2
years)

 Consultation with processors
to assess possibilities for
Create market Linkages for
Private businesses, DoA
enhancing activities of
quality Processed Sugar
Faisalabad, SRDB, PSMA
2.3
PSMA
(Domestic and Export)
(Punjab Zone), Export
promotion board,
 Scoping survey to identify Medium to long Term (2 to 5
Embassies
new products and potential years)
buyers
 Identify
certification
to
support the cluster e.g
Organic sugar
 Identify buyers to link with in Develop sustainable
premium markets through a Infrastructure for Enhanced
Farmer Associations;
market survey
value chain
2.4
Business associations and
 Consultation to decide on
cooperatives.
implementation strategy – Medium to long Term (2 to 5
wholesale
market
or years)
individual traders
 Implementing
NIR
&
ICUMSA
 Research
into
Climate Investigate into climate related
change related negative research
SRI, SRDB, SSRI, UAF,
2.5
impacts such as new
DoA Faisalabad
diseases and shifts in crop Medium to Long term (2 to 5
years)
cycle
3. Hyderabad
Indicative Research
 Identification of Areas for Research Purpose/
S#.
Priority
Institutions
Further Research
 Identify suitable cultivars for
Sugarcane production
NSTHRI, DoA Hyderababd,
Sindh
improvement
3.1
SAU, PSMA (Sindh Zone),
(Short to medium term
 Develop strategy for quickly
Cane Dept. of sugar mills
(1 to 2 years)
distributing improved seedlings
Product Diversification
Private businesses, DoA
Hyderabad, NSHTRI, PSMA
 Survey for identification target
3.2
(Short to medium term
(Sindh Zone), Cane Dept. of
group of 4 processors
(1 to 2 years)
sugar mills
Create market
 Consultation with processors to
Linkages for quality
Private businesses, DoA
assess possibilities for
Processed Sugar
Hyderabad, NSHTRI, PSMA
3.3
enhancing activities of PSMA
(Domestic and Export)
(Sindh Zone), Export
 Scoping survey to identify new
Medium to long Term
promotion board, Embassies
products and potential buyers
(2 to 5 years)
 Identify certification to support the
Develop sustainable
cluster e.g Organic sugar
Farmer Associations;
Infrastructure for
3.4  Identify buyers to link with in
Business associations and
Enhanced value chain
cooperatives.
premium markets through a
market survey
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 Consultation to decide on
implementation
strategy
–
wholesale market or individual
traders
 Implementing NIR & ICUMSA
 Research into Climate change
related negative impacts such as
3.5
new diseases and shifts in crop
cycle
4. Mardan Cluster
 Identification of Areas for
S#.
Further Research
 Identify suitable cultivars for
Sindh
4.1
 Develop strategy for quickly
distributing improved seedlings
4.2

 Survey for identification target
group of 4 processors

4.3

 Consultation with processors to
assess possibilities for
enhancing activities of PSMA
 Scoping survey to identify new
products and potential buyers

4.4

4.5

 Identify certification to support the
cluster e.g Organic sugar
 Identify buyers to link with in
premium markets through a
market survey
 Consultation to decide on
implementation
strategy
–
wholesale market or individual
traders
 Implementing NIR & ICUMSA
 Research into Climate change
related negative impacts such as
new diseases and shifts in crop
cycle

Medium to long Term
(2 to 5 years)

Investigate into climate
related research
Medium to Long term
(2 to 5 years)
Research Purpose/
Priority
Sugarcane production
improvement
(Short to medium term
(1 to 2 years)
Product Diversification
(Short to medium term
(1 to 2 years)
Create market
Linkages for quality
Processed Sugar
(Domestic and Export)
Medium to long Term
(2 to 5 years)

Develop sustainable
Infrastructure for
Enhanced value chain
Medium to long Term
(2 to 5 years)

Investigate into climate
related research
Medium to Long term
(2 to 5 years)

NSTHRI,
Hyderabad

SAU,

DoA

Indicative Research
Institutions
SCRI, DoA Peshawar, SAU,
PSMA (KP Zone), Cane Dept.
of sugar mills
Private businesses, DoA
Peshawar, SCRI, PSMA (KP
Zone), Cane Dept. of sugar
mills
Private businesses, DoA
Peshawar, SCRI, PSMA (KP
Zone), Export promotion
board, Embassies

Farmer Associations;
Business associations and
cooperatives.

SCRI, SAU, DoA Peshawar

The estimated costs for research plan mentioned in the above table have already been counted
as part of the cluster investments.

10.2. Program for the Availability of Financial
Resources
a)

Market Infrastructure, Sugar Economic Index and Procurement: The support price of
sugarcane in every region should vary according to its sugar recovery percentage. This
would allow sugar mills in the low sugarcane recovery regions to compete with the sugar
mills in the high sugarcane recovery regions. Similarly, the price of sugar should be set
keeping in view the sugar price & other costs i.e.; cost of chemicals, energy cost & cost of
technical/general labor etc.

92

KNOWLEDGE FOR LIFE

It is an established fact that economic viability of sugar industry solely depends on its high
sugar recoveries, which are in turn, affected by cane varieties. The sugar mills should pay
utmost attention to propagate cane varieties of high sugar contents. For the purpose,
special incentives and resources should be provided for development of quality cane in
respective sugar mills. In addition, mechanical plantation, harvesting & safe transportation
procedures boosts sugar economic index and ultimately market infrastructure.

10.3. Program for Networking of
Stakeholders
a)

Capacity Building and Enhanced Local and International Linkages among
Stakeholders: There is a great need to improve the interaction between the research
scientists and the agriculture extension staff of the sugar mills. All research institutes
working on sugar crops should be encouraged to exchange expertise and information. To
provide training, advice and information concerning any matter relating to the production,
harvesting, production and processing of sugar cane. Capacity building of sugarcane
industry for becoming a leading sugar exporting country. Developing accredited labs for
sugarcane quality analyses (17024). Awareness on production techniques of sugarcane
should be projected through newspaper, television and distribution of brochure, pamphlets
& booklets. PMSA, PSST and grower associations should work for mutual interests.
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Annexures
Annexure 1. Macro data used
i.

Government of Pakistan, Economic Survey of Pakistan, Pakistan Bureau of statistics.

ii.

MNFS&R (Ministry of Food Security and Research). Agricultural Statistics of Pakistan,

iii.

FAOSTAT

iv.

Pakistan Today published on 28 th June, 2018.

v.

Pakistan Sugar Mills Association website

vi.

Reuters Published September 13, 2018.

vii.

Pakistan Sugar Mills Association for 2017.

viii.

Bloomberg market stockpiles published on 10 July, 2018.

ix.

Sugarcane handbook Published by Shakarganj Sugar Mills, Jhang.

x.

Research paper titled Post-harvest deterioration of sugarcane by S. Solomon.

xi.

Directorate of Crop Reporting Services, Govt. of Punjab, Sindh bureau of statistics
planning and development and Sugar crops research Institute, Mardan helped us by
providing Information in developing clusters.

xii.

Research reports of different PARB projects on sugarcane.

xiii.

Research reports of ongoing SRDB funded Projects.
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Annexure 2. List of stakeholders consulted is
attached.
Cluster 1: Survey for farmer and researcher’s consultation was conducted on farmers field
of Ramzan Sugar Mills Limited (RSML), Chiniot and Shakarganj Sugar Mill Limited (SSML),
Jhang. Researchers were interviewed from Sugarcane Research Institute (SRI),
Faisalabad and Shakarganj Sugar Research Institute, Jhang.
Sr. No. Name of Persons Consulted
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Dr. Naeem Ahmad
Dr. Ijaz Tabasum
Rana Zafar (RSML)
Rana Maqsood Ahmad
Muhammad Sabtain Shah
Mr. Noor Akbar
Farhat Abbas Shah
Rana Mubashar Hussain (SSML)
Dr. Arshad Ali Chatta
Mr. Aamir Shahzad
Mr. Salim Akhtar
Mr. Feroze Gillani
Mr. Ahmad Raza

Profession
Director, SRI
Breeder, SRI
Deputy Cane Manager
Deputy GM (Farms)
Farmer
Farmer
Farmer
Deputy Cane Manager
Researcher
Researcher
Farmer
Farmer
Farmer

Cluster 2: Survey for farmer and researcher’s consultation was conducted on farmer’s field
of Rahim Yar Khan Sugar Mills, Rahim Yar Khan and Jamal Dini Wali, JDW Unit 1,
Sadiqabad. Researchers were interviewed from Sugarcane Research institute, Sub-station
Khanpur. Persons consulted for cluster development.
Sr. No. Name of Person Consulted
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Mr. Mazhar Malhi (RYK)
Muhammad Nawaz Khattak
Muhammad Aslam
Ahmad Raza Gillani
Mr. Ghulam Yasin
Mr. Abdul Ghafor
Mr. Nazir Gopang (JDW)
Hafiz Abdur Rauf
Mr. Shahid Joya
Mr. Muhammad Yaqub
Mr. Ghulam Subhani

Profession
Director, RYK Mills
Deputy GM
Researcher
Farmer
Farmer
Farmer
Deputy GM, JDW
Researcher
Farmer
Farmer
Farmer

Cluster 3: Survey for farmer consultation was conducted on farmer’s field of Habib Sugar
Mills (HSM), Nawab shah and Mirpur Khas Sugar Mill (MPKSM), Mirpur Khas. Researchers
were interviewed from National Sugar and Tropical Horticulture Research Institute
(NSTHRI), Thatta. List of farmers, researchers and millers consulted are attached
hereunder;
Sr. No. Name of Person Consulted
Profession
1.
2.
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Faisal Waraich (HSM)
Rao Javaid

GM Cane
AGM
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3.
4.
5.
6.
7.
8.
9.
10.
11.

Riaz Noor Panhwar
Pir Bukhsh Oat
Zain ul Abidin Shah
Mian Abdul Ghafar (MPKSM)
Tahir Bashir
Nazir Ahmad Sheikh
Ghulam Muhammad Kaloi
Abdul Majeed Nizamani
Syed Izzat Ali Shah

Researcher
Farmer
Farmer
GM Cane
GM Project
AGM
Researcher
Farmer
Farmer

Cluster 4: Survey for farmer consultation was conducted on farmer’s field of Premier sugar
mills, Mardan and Al Moiz sugar mills, Dera Ismail Khan. Researchers were interviewed
from Sugar Crops Research Institute, Mardan and its sub-station at Dera Isamil Khan. List
of farmers, researchers and millers consulted are attached hereunder;
Sr. No. Name of Person Consulted
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Profession

1.

Rana Asghar Ali

Cane Manager DI Khan

2.

Mr. Faizan Baloch

Researcher

3.

Ali Raza Shah

Farmer

4.

Hassan Khar

Farmer

5.

Mr. Masood Akhtar

GM Cane

6.

Dr. Muhammad Tahir

Researcher

7.

Muhammad Ibrahim Khan

Researcher

8.

Muhammad Afzal

Farmer

9.

Haji Shaukat Ali

Farmer
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Annexure 4: Feasibility Study of Sugarcane
Harvester and GPS system
Executive Summery
About 90% of farmers, that are less than 5 acres, had no option except to opt manual
harvesting must be provided with modern equipment. In addition, manual labor is not
sufficiently available for harvesting during crushing season of sugar mills. Few sugar mills
in Punjab have offer facilitates to farmers for mechanized harvesting and loading of
sugarcane as service providers, especially in Punjab clusters. In Southern Sindh cluster,
few large farmers have started buying their own harvesting machines.
Mechanized plantation and harvesting are also limited due to high cost of sugarcane
planter (0.6 million/unit) and harvester (4 million per unit) for small land holders. Adoption
of such costly machine under a scenario of small farming needs government support as
well as its help in supplying these machines through service provision. Mechanized
plantation and harvesting may be feasible and economical for bigger fields of at least 25
acres.
There is huge potential in providing sugarcane harvester to small land holders making
profitable for both the service provider and farmers. The cost of harvester has been worked
out along with the elaboration of the marketing plan, and profitability and Internal Rate of
Return and Net Present Value (NPV) for a sugarcane feed plant have been estimated in
this report.
The capital required for installation and running operations of sugarcane harvester and
GPS system will be around $80,000. Harvester operation efficiency will be 0.40 ha/hour.
This harvester will harvest 4.8 ha daily and for 150 days (5 months of harvesting).
Harvest machinery specification and other costs
Cost of capital, harvester, operations, wages for a sugarcane harvester is given in
table.
Description

Amount

Operating efficiency @1 acre per hr (ha per hr)
Per day efficiency @12 hrs work every day (ha)
Working days in a year
Area harvested in a seaosn (ha)
Reduce post-harvest losses (%)
Base year yield (tonnes/ha)
Total increase in production due to reduce losses for the whole season (t)
Price of sugarcane (US$/tonne)
Increase in revenue due to improved yield (US$)
Added value of sugarcane trash (US$/ha)
Increase in revenue due from trash saving (US$)
Total Revenue
Cost of manual sugarcane harvesting for smallholders (@Rs 18/maund) (US$/ha)
Cost of mechanical harvesting @Rs.16/maund (US$/ha)
Additional cost/cost saving (US$/ha)
Total additional operating cost of harvester (US$)

0.40
4.8
150
720
3%
61.15
1226
29
35589
64
1377
36966
165
146
18
13,181
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Description
Total variable cost
Gross profit
Machinery
Total
Grand total cost
Net profit (Net cash flow)
NPV
IRR
Additional operating cost
per (ha) operating cost
Total area to be mechanically harvested- FSD cluster
Harvesters required
Approximate number of harvesters
Cost of Harvester (M. US$)
Machinery cost (Rs)
Misc. Fixed assets (US$)
Pre-operation cost (US$)
Total fixed cost and depreciation
Total operating cost of the GPS system
Operating cost of the GPS system per ha

Amount

13053
48642
68516
68516
13053
50019
95,614
65%
13053
18
12713
23.5
24
0.778
64516
2000
2000
68516
37037
3.7

Web-Listing Companies Supplying the Juice Installation Materials
Sulzer Pumps Finland: www.sulzerpumps.com
KBK Chem Engineering Pvt Ltd: www.kbk-chem.com
Analytical instruments Anton Paar OptoTech GmbH: www.antonpaar/optotec.com
Automatic cane analyzers Anton Paar OptoTech GmbH: www.antonpaar/optotec.com
Automatic colorimeters Anton Paar OptoTech GmbH: www.antonpaar/optotec.com
Automatic refractometers Anton Paar OptoTech GmbH
www.anton-paar/optotec.com: Boilers, Sugar Research Institute” www.sri.org.au
Wabash Power Equipment Co: www.wabashpower.com. Brix meters
Anton Paar OptoTech GmbH: www.anton-paar/optotec.com
Cane / beet preparation Fives Call/Fives Fletcher Ltd:
www.fivesgroup.com/fivescail
Cane mill sanitation agents BetaTec Hopfenprodukte GmbH: www.betatec.de
Cane quality analyzers Anton Paar OptoTech GmbH
www.anton-paar/optotec.com: Centrifugal motors Mausa SA Equipmentos
Industrials, www.mausa.com.br:
The Western States Machine Company: www.westernstates.com
Mausa S/A Equipmentos Industrials: www.mausa.com.br
Thomas Broadbent & Sons Ltd: www.broadbent.co.uk
Pieralisi Nuova MAIP S.p.A: www.pieralisi.it
Co-generation for bagasse ESCON GmbH: www.escon-gmbh.com
Compressors, Wabash Power Equipment Co: www.wabashpower.com
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Condensers GEA Ecoflex GmbH: www.gea-ecoflex.com: Control systems
Berthold Technologies GmbH &CoKG: www.berthold.com
Coolers Carrier Europe: www.carriereurope.be
Cooling plants Barr-Rosin Limited: www.barr-rosin.com
Corrosion Inhibitors
Keller & Bohacek GmbH & Co KG: www.kebo.de
Cranes, Mausa SA Equipmentos Industrials: www.mausa.com.br
Disinfectants, BetaTec Hopfenprodukte GmbH: www.betatec.de
Effluent treatment Praj Industries Limited: www.praj.net
Heat exchanger tubes GEA Ecoflex GmbH: www.gea-ecoflex.com
Juice heaters GEA Ecoflex GmbH: www.gea-ecoflex.com
Juice purification systems Putsch GmbH & Co KG: www.putsch.com
Membrane filtration GEA Filtration: www.geafiltration.com
Process control instruments: Anton Paar OptoTech GmbH: www.antonpaar/optotec.com
Pumps - centrifugal Sulzer Pumps Finland Oy: www.sulzerpumps.com
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Annexure 5: Feasibility Study of Sugarcane Juice
Plant
Executive Summery
The installation of Sugarcane plant for fresh juice in Pakistan is bright idea. The
materialization of this brain child will bring the high profitability as it would be a
monopolistic product. The cost of plant machineries, juice packing plant, packing
material, land, buildings, laboratory equipment, chemicals, salaries, utilities, in process
accessories, maintenance and miscellaneous requirements are worked out along with
the elaboration of the marketing plan, and profitability and Internal Rate of Return and
Net Present Value (NPV) for a sugarcane juice plant have been estimated in this
report.
The capital required for installation and running operations of sugarcane juice plant will
be around $225,000. Sugarcane juice producing operation will be designed on 2
tonnes crushing per day (TCD). This juice plant will yield 2 tonnes liters of fresh
sugarcane juice daily and for 240 days over 08 months’ cane crushing season means
production of 480 tonnes over an operational year. Proposed sale price of the PET
bottled sugarcane juice will be @ Rs. 25 per 250 ml.
Introduction
The current delivery deals with the economics of a small-scale operation to produce
the basic product extracted from sugarcane stick that is fresh sugarcane juice.
Sugarcane contains about 75% water, in which sucrose and other substances are held
in solution, forming about 87% by weight of juice (sucrose and reducing sugars) in the
stem. The remaining 13% represents the insoluble cane fiber component. This fiber
(bagasse) is utilized as energy source for boilers to generate electricity power through
turbines to meet the whole power requirements of the plant installations. Thus, on long
term basis cost of energy is not more than nothing in this business.
Sugarcane juice is an opaque liquid (which acidic pH ranges 4.9 to 5.5, covered with
froth due to air bubbles entangled within it. Its color varies from light gray to dark green,
depending on the coloring matter in the rind of the cane crushed. It is the raw material
to manufacture all kinds of beverages, cane spirits, rum and vodka.
As for any other transformed produce from agricultural raw-materials, the quality of the
juice is related to the quality of the processed-sticks. High quality sugar-cane sticks
(harvested at the right time in optimum conditions) will yield good juice content with
high sugar levels (up to 20% and above). By contrast, poor quality sugar-cane sticks particularly the ones that had been too early harvested, could yield good juice content,
which however has fairly low level of sugar content. Further, if the "final" manufactured
product is fresh sugar-cane juice, the removal of the earthy impurities from the sticks,
is a compulsory processing step in order to have a healthy juice that tastes good and
preserves well.
Proposed Locations of the plant
Data of PSMA indicate that 90 sugar factories are operational. The installed capacity
of these mills is to produce 10 million tonnes of refine sugar but the raw material
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available is only for production of 7.5 million tonnes. It is proposed that sugarcane juice
plant should be installed in cane growing areas of the country near big cities like
Lahore, Faisalabad, Peshawar, Mardan, Karachi or Hyderabad. Raw material can also
be procured easily from such areas
Sugarcane juice preparation process technology
The novelty of the process lies in the combined manner in which critical steps such as
pre-treatment of the sugarcanes, homogenization of the juice with a flavor blend
consisting of ginger or lime-lemon flavors in such a manner as to dispense the flavor
in the bulk of the juice and pasteurization at specific temperature for a particular
duration are carried out in order to preserve the sugarcane juice. It has been found
that by following the process as described above, one can be successful in preserving
the natural taste of sugarcane juice without browning and off-flavoring the sugarcane
juice.
The applicability of the process is further illustrated in the following examples which
are given by way for illustrating the present study in a much better manner and hence,
should not be construed to limit the scope of the present invention in any manner.
a)

Soaking the canes in water containing 0.1% by wt. potassium metabisulphite
and 0.01% by wt. citric acid for a period of 2-4 hrs.

b)

Washing the soaked sugarcanes of step (a) and crushing the same to obtain
sugarcane juice having 18-20° Brix, and filtering the sugarcane juice

c)

Adjusting the total solid content of the filtered sugarcane juice of step (b) to
10-16° Brix by adding soft beverage water having TSS 300-400 ppm.

d)

Acidifying the sugarcane juice of step (c) by adding 0.1-0.3% by wt. citric acid
and 0.01-0.03% by wt. sodium citrate

e)

Adding to the acidified sugarcane juice of step (d) a flavor blend consisting of
0.05-0.20% by wt. of ginger oleoresin and/or 0.01-0.05% by wt. of essential oils
of lime and lemon to obtain a flavored sugarcane juice

f)

Blending the flavored sugarcane juice of step (e) and pasteurizing the same at
90-110°C for 30-180 sec to obtain the flavored sugarcane juice which may be
filled in aseptic unit packs.

Marketing plan
Initially there is no other organization in pipeline for production of fresh cane juice in
the market. It would in monopolistic form and all possible maximum market profit could
be fetched.
Product packaging
Fresh cane juice
1 liter
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It would be packed from 0.25 liter to 1-liter packing. The one two options either the
packing would take place in taste packs or non-returnable bottles (PET)
Polyesterethylate) because the PET packing is cheaper. It can go up to the capacity
of 2 liter following bendable packing of 24 juices. Cane juice will be also packed in
different natural flowers like Ginger and Lemon.
Target areas
Fresh cane juice will be floated first in local domestic market on trial basis with
minimum volume. Gradually if product gathers momentum, then it can be produced for
inter material market. For the time being there would be no distributor. The company
itself would directly market it. As the market grows then the indirect distribution at
channel can be thought also.
Sale Price
Price will be maintained as prevailing in the market for other juices i.e. Rs.25/- per 250
ml and subsequently the price of extra quantity will be subjected to the packing cost.
Sale Promotion
First of all, the launching of product will take place at Lahore, Peshawar, Faisalabad
and Karachi major hotels. All the related distributors of national level will be invited to
attend the seminars. Then for samples will be distributed. At the same time the
advertisement will be telecasted through all available electronic media in related cities
of the country. In the beginning no distributor will be hired. It would be direct marketing
and distribution of the fresh cane juice. As market volume increases then indirect
channel will be adopted. For then smooth transactional flow.
Procurement plan of raw material
It would be direct processing unit, only the company personal accountant will purchase
the sugar cane as raw material of best quality on competitive in the minimum price.
Cane varieties that have early maturing and high juice purity will be preferred. Following
varieties are recommended for different cane growing zones.
Punjab

CP77-400, CPF 253 (US-133), CPF-237, SPF-234

Sindh

Thatta-10, CPF-237, Triton, SPSG-26

NWPF

CP77-400, Mardan-92, Mardan-93, Mardan-2005

Storage of sugarcane as raw material is not possible. The trolley/truck loads
after weighment will be unloaded at cane carrier before exit the vehicles will
be again weigh to record net cane load for payment. An electronic weighbridge
of 50-tonne capacity will be installed for incoming and out-going vehicles.
Storage space for the finished goods will be developed. It would be comprised
all higher food safety, security and environment equipment.
Duration and time of the plant to start
Plant will be operation from February to September of each year. The total
production of cane juice will take place in this period due to availability of raw
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material. Therefore, survey of raw material to estimate for the future
production before start of crushing season will be a prerequisite.
Scope and profitability
At the moment sugarcane juice plant for large scale commercial production has not
been installed in Pakistan. However, cost analysis indicates its production a good
promise for high profitability. The operation is a highly profit-making business because
the cost to produce fresh sugarcane juice would be standing around Rs.25 for 250 ml
compared to available so-called juice packing sold for around Rs. 35 for 250 ml bottles.
P
Plant machinery specification and other costs
Cost of capital, raw material, operations, packaging maintenance, wages and utilities
for a sugarcane juice plant having capacity of 2 TCD is given in the table.
Description
Amount
No. of machines in one processing units
1
Capacity of producing juice/machine (kg of sugarcane)
2000
Plant capacity per day (t)
2
working day in a year (days)
240
Annually capacity (t)
480
Quantity of sugarcane that goes in processing (t)
Conversion ratio (2 tonne of sugarcane to one tonne of juice)
Sugarcane juice produced (t)
Price of the juice (US$/tonne)
Revenue from juice (US$)
Bagasse produced @ 250 kg/tonne
Value of bagasse (US$) (@ Rs.5/kg)
Total revenues (US$)
Raw material price (US$/tonne) plus transportation

480
0.50
240
625
150,000
120
4,444
154,444
32

Raw material cost

15360

Packing costs (@PKR5 per 250g box or 1000/250*5=PKR 20 per liter)

35556

Labor cost
Electricity and water
Chemical cost (@PKR1000/tonne of juice)
Maintenance
Land and building lease charges (10%) increment on annual

34540
3052
1778
452
4800

Marketing (US$10/tonne)
Depreciation cost
Gross profit
Indirect fixed cost
Machinery
Licensing and regulatory fee
Total

4800
1356
101694
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Description
Grand total cost

Amount
45395

Net profit (Net cash flow)
NPV
IRR
Additional operating cost after deducting raw material
Production that will go in juice making
No. of processing units
Approximate no. of processing units

52751
220,382
114%
101662
18198
37.91
38

Investment for processing units

171931
0
3750
625

Juice Chillers 2 of 1000 kg capacity (@PKR 300000/chiler)
Sugarcane juice extractor (bailna) (1 machine per unit @PKR100000 per
unit)
Misc. Fixed assets
Pre-operation cost
Total fixed cost/depreciation
Operating cost
Operating cost per tonne without raw material
Fixed investment on pack house

10870
30000
45245
88351
184

Salary and wages

Sr. No.
1.
2.
4.
5.
6.

Description
Juice plant manager
Accountant/supervisor
Skilled Workers
Driver
Security Guard
Total

Requirement
1
1
10
1
2

Salary/month
(US$)
700
250
2000
370
225
3805

Salary/annum
(US$)
8400
3000
16000
4440
2700
34540

Note: Plant will be operational for 8 months, so will the salary and wages
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Miscellaneous Fixed Assets

S. No.

Particulars

Qty.

Rate (US$)

1.

Office Equipment

1

1500

2.
3.
4.
5.

Furniture and Fixture
Miscellaneous Accessories
Boiler
Display Board

1
1
1
5

2000
1000
2000
50

6.
7.
8
9
10

Fire Fighting
Computer with Accessories
Water Treatment Plant – 500 litres per hour
Loading Tempo
Electrical and water lines Installation

1
1
1
1
1

70
1000
1000
250
2000

Total

10870

Electricity and Water consumption charges

S. No.

108

Description

Amount Per Season (US$)

1.

Power Consumption

1852

2.

Water Consumption

1200

Total

3052
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Annexure 6: Feasibility Study of Sugarcane
Molasses based DCP Livestock feed
Executive Summery
Production of molasses based DCP feed for livestock and dairy development in Pakistan
has huge potential. The materialization of this idea will bring the high profitability as it would
be an inexpensive product. The cost of plant mixers, chemicals, packing material, land,
buildings, laboratory equipment, salaries, utilities, in process accessories, maintenance
and miscellaneous requirements are worked out along with the elaboration of the
marketing plan, and profitability and Internal Rate of Return and Net Present Value (NPV)
for a sugarcane feed plant have been estimated in this report.
The capital required for installation and running operations of molasses feed plant will be
around $125,000. Feed plant operation will be designed on 2 tonnes crushing per day
(TCD). This plant will yield 2 tonnes of feed daily and for 365 days means production of
730 tonnes over an operational year. Proposed sale price of the feed will be @ Rs. 30/kg.
Plant machinery specification and other costs
Cost of capital, raw material, operations, packaging maintenance, wages and utilities
for molasses feed plant having capacity of 2 TCD is given in the table.
Description
No. of machines in one processing units
Capacity of producing feed/machine (kg of molasses)
Plant capacity per day (t)

Amount
1
2000
2

working day in a year (days)
Annually capacity (t)

365
730

Quantity of molasses that goes in processing (t)

730

Conversion ratio (1 tonne of molasses to 1.225 tonne of feed)

1.11

DCP Feed produced (t)

811

Price of the feed (US$/tonne)

194

Revenue from feed (US$)

156,989

Total revenues (US$)

156,989

Raw material price (US$/tonne) plus transportation

80

Raw material cost

58706

Packing costs (@PKR5 per 250g box or 1000/250*5=PKR 20 per liter)

5233

Labor cost

27540

Electricity and water

2052

Chemical cost (@PKR2000/ton of feed)

10466

Maintenance
Land and building lease charges (10%) increment on annual

690
2400

Marketing (US$10/tonne)
Depreciation cost

4056
1001
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Description

Amount

Gross profit

44846

Indirect fixed cost
Machinery

69030

Licensing and regulatory fee

150

Total

69180

Grand total cost

69180

Net profit (Net cash flow)

44846

NPV
IRR

137,416
71%

Additional operating cost after deducting raw material

112062

Production that will go in feed making

2478

No. of processing units

4.54

Approximate no. of processing units

17

Investment for processing units

345,151

Juice Chillers 2 of 1000 kg capacity (@PKR 300000/chiler)

3750

Feed mixers with storage drums

2200

Misc. Fixed assets

5370

Pre-operation cost

61460

Total fixed cost/depreciation

69030

Operating cost

112143

Operating cost per tonne without raw material

157

Fixed investment on pack house

Salary and wages
Sr.
No.

Description

Salary/month
(US$)

Requirement

Salary/annum
(US$)

1.

Plant manager

1

700

8400

2.

Skilled Workers

5

1000

12000

3.

Driver

1

370

4440

4.

Security Guard

1

225

2700

3805

27540

Total

Note: Plant will be operational throughout the year, so will the salary and wages

Miscellaneous Fixed Assets
S. No.

Particulars

1.
2.

Furniture and Fixture
Miscellaneous Accessories
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Qty.
1
1

Rate (US$)
2000
1000
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3.
4.
5.
6.
7.
8.

Boiler
Display Board
Fire Fighting
Computer with Accessories
Loading Tempo
Electrical lines Installation
Total

1
5
1
1
1
1

2000
50
70
1000
250
1000
5370

Electricity and Water consumption charges

S. No.

Description

1.

Power Consumption

1852

2.

Water Consumption

200

Total
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Amount Per Season (US$)

2052
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Annexure 7: Goal, approaches and performance
measure in sugarcane research and development
#

Goals

Approach

1

Management of
Genetic Resources
for crop Investment by
developing a
sugarcane
Germplasm repository
(Seed Bank) to
enable scientists
achieving genome
sequencing of
sugarcane

2

Evolving
biogeographically
adapted varieties for
higher yields, sugar
contents, disease,
pest, salinity
resistance, water
efficiency, and higher
ratoon-ability suited
for different agroclimatic regions

3

Greater linkages
among stakeholders

4

Sugarcane and sugar
content economic
index development,
Impact assessment of
technologies

Collection of the genetic resources from ARSUSDA, Visacane CIRAD France, SRI Sri
Lanka, accessing new germplasm from other
countries, Agro-morphological characterization
of the accession, characterization for
disease/pest resistance, allele mining,
breeding through interspecific and intergeneric
crosses, introgression of wild genomes.
Development of trait specific markers,
identification of QTLs identification of
candidate genes, identification of promoters
and genes associated with important
Trait expression profiling for important traits
sequencing of the sugarcane genome &
monoploid genome sequence of sugarcane
Improving breeding strategies, use of pedigree
management system, use of genetically
diverse parents in crosses, MAS
Strengthening of National Hybridization
Garden with diverse parents and new genetic
stocks.
Development of sugarcane transgenic facility
for important traits through sugarcane
breeding center
Desirable agronomic and biological characters
will be incorporated in the newly developed
varieties.
Enhancing coordination and cooperation in
activities of PSMA, PSST, farmer grower
association, sugarcane market, research
organizations and government policy institutes
Survey, collection and analysis of field data on
the adoption of technologies and their
socioeconomic impact
Assessment and prediction of demand, supply
and market trend with respect to the
commodities using business forecasting
models.

5

Developing improved,
cost effective crop
production
technologies by
incorporating sensorbased technologies
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Refining precision farming technologies for
assessing crop requirements in different agro
climatic zones and development of sitespecific input management systems.
Development of Nano-formulations for efficient
delivery and use of agro chemicals.

Performance
measure
Availability of a well
conserved, well
characterized
germplasm for
utilization in breeding.
Availability of new
genetic stocks with
broad genetic base for
use in breeding.
Improved varieties will
be available through
MAS and transgenic
approaches with
desired characters.
New improved
varieties will be
available.
Productivity and sugar
recovery will be
improved.

Meetings &
consultative sessions

Availability of primary
data for developing
research priorities &
strategies for
production & market
economic assessment
of sugarcane
production trends
Improvement in
productivity and sugar
recovery.
Improvement in the
profitability and
sustainability of
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#

6

7

Goals

Approach

through precision
agriculture like
cultural & chemicals
interventions &
rhizosphere
prospecting
Management of
biological and natural
resources

Development of effective decision support
system on a geospatial platform.
Developing intercropping systems suited to
different zones to augment farm income.
Developing variety and site-specific
management practices.
Developing nutrient & water conservation
technologies under varied soil & climatic
zones.
Development technologies for organic
recycling in sugarcane production systems.
Site and crop specific farm input application
and management systems for fertilizer,
insecticide, weedicide and water application
Developing more efficient bio fertilizer strains
improving soil physical properties.

Management of
disease and pests

Identifying sources of resistance for important
diseases and pests among the germplasm and
breeding pool for developing precise screening
methods for key diseases like red rot, yellow
leaf disease, smuts, rusts, Pokha-boeng, wilts,
Ratoon stunting and red stripe.
Developing computer aided computational
technologies for diseases identification and
crop nutrition requirement.
Use of remote sensing technology for disease
forecasting and management.
Developing molecular diagnostics for
diseases.
Use of genomics and proteomics to address
disease and pest related problem,
identification of genes and proteins involved in
resistance, use of RNAi, CRISPR/CAS and
new biotechnologies for disease management.
Evaluation of new generation fungicides/ novel
SAR induced for red rot and smut.
Surveillance and monitoring of sugarcane
pests and disease.
Creation of a nation-wide database on
diseases.
Developing a sugarcane disease-map for the
country.
Identification of alternative disease
management strategies, novel biocontrol
agents, pheromones for management of pests
and plant growth regulators.
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Performance
measure
sugarcane production
system.
Mechanized farming is
available

Conservation of
natural resources for
sustained sugarcane
production.
Reduced cost of
production
Establishment of
Pathogen & insect
collection banks.
Whole genome
sequence of key
pathogens and
Biocontrol agents.
Reduction crop losses
due to pests and
disease.
Disease and pest
forecasting/alarm
system is available.
Detailed
documentation of
sugarcane pests and
diseases is available.
Diseases and pest
management
programs are
available.
Whole genome
sequence of key
pathogens is available
Novel disease and
pest management
strategies especially
relying upon
alternative disease
management models
are available.
Eco-friendly crop
management best
practices are available
Compliance criteria for
accreditation is
established.
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#

Goals

Approach

8

Evolving varieties and
technologies for the
bi-product industry for
diversification in
sugarcane industry.

9

Assessing and
mitigating the climate
change impacts
mainly for pest’s
epidemiology and
study of substrate
dynamics

10

Capacity building for
young scientists for
National and
International research

Development of energy canes with high
biomass and energy potential. Development of
suitable management technologies for energy
canes. Identification/ development of novel
microbes that can convert cellulosic material
into sugars.
Bioengineering of sugarcane for bi-product
production like vaccines, therapeutics,
vitamins, bioplastics, antioxidants, industrial
enzymes, Biofuel, Bioenergy, Biofom, bio
compost, bio water and several other
Biproducts.
Analyzing, interpreting the weather parameters
over the years in relation to crop productivity.
Visualizing the possible climate change
scenarios in different cane growing regions
and their impact on growth and productivity
through appropriate models
Developing climate resilient varieties by
conventional and molecular approaches for
developing crop management technologies to
mitigate the effects of climate change
Creating infrastructural facilities and trained
man power in frontier areas like biotechnology,
bioinformatics, remote sensing, geoinformatics, nanotechnology,
Establishment of accreditation laboratory.

11

Technology
assessment and
transfer

Conducting location specific techno-economic
feasibility studies and up scaling the improved
technologies in the target domain.
Use of conventional and cyber extension
methods for effective transfer for technologies.

Performance
measure
Supplementing the
energy needs of the
country.
Reducing greenhouse
emissions.
Economic production
of high values
biomolecules.
Electricity/power
generation.

Mitigation of the
impacts of climate
change to sustain
higher productivity.
Biogeographically
adapted sugarcane
production technology
is available.

Improved capabilities
for research.
Trained and skillful
man power for
breeding, farming
extension services.
Faster and effective
dissemination of
technologies.
Improved farm
income.

Source: Strategic framework SRDB document, 2018
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