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Foreword

The ongoing liberalization and the emergence ahtagrated global market have opened
new vistas for the Indian horticulture. In factetlountry’s main policy focus until
recently was only on grains and cereals, but it ¢famnged in recent times with the
launch of the National Horticulture Mission, 2006-0 his will enable India to exploit its
true potential.

However, several factors like low crop productiyitimited irrigation facilities and
underdeveloped infrastructure facilities like colstorages, markets, roads and
transportation, are stumbling blocks which prewvéet horticulture potential from being
fully exploited.

This paper advocates for improving the facilitiestihe horticulture sector so that the
impact could be felt after its true potential ispkxted and the new practices of
distribution and management needs are introducled.stipply chain management needs
to be strengthened in collaboration with variousksholders. These measures will be
successful only if necessary reforms are implentetdeintegrate the domestic market
both vertically and horizontally and provide farmewith the freedom to sell their
produce wherever it's more profitable for them.n aure the paper, which breaks new
ground in the horticulture sector, will be of irgst to a wider audience.

Pl

Rajiv Kumar
Director and Chief Executive
August 6, 2007



Abstract

India is the second largest producer of fruits ardetables in the world after China.
Since the 1980s, the international trade in fraitd vegetables has expanded rapidly. The
number of commodities as well as the number ofetis produced and traded have
increased manifold during the past 25 years. Thesn overall increase in the demand
for fruits and vegetables for consumption bothha fresh and the processed form. Also
there is a wide diversification in production pattglobally. Income in this sector is
increasing which is indeed driving the supply. ites of being one of the largest
producers of fruits and vegetables in the world, é&xport competitiveness among the
Indian producers remains low. But with new markgiimtiatives, the post-harvest losses
and the wastage due to poor infrastructure faedjtsuch as storage and transportation,
have been reduced to a considerable extent. Yetreeeds to be done in this sector. In an
effort to overcome some of the problems associmai#dthis sector, the case study of the
successful SAFAL Market is presented in the paper.

The study has observed a shift in cropping paitefavour of horticulture in India in the
past one-and-a-half decades. Analysis of the ecanfaasibility of this shift away from
cereals to fruits and vegetable shows that it'srendcally viable and beneficial to shift
towards horticulture production, but this diversdfiion needs to be planned in a
systematic manner. Certain strategies and polareslso suggested in this regards. The
study confirms the changing consumption patterrds @wmersification, along with the
outlook for the next 15-20 years in the light obghge of supply to increased domestic
demand. The major exports from India are mangopegaorange, apple, banana,
mosambi, onion, potato, tomato and pumpkins. Themghare of India’s exports of
fresh fruits and vegetables go to Bangladesh, N&psE, UK and Malaysia.

The supply constraints, yield gaps and huge lagistists affect our competitive and
comparative advantage in world trade market. Irs ttiudy the nominal protection
coefficient and revealed comparative advantagecameputed to check on the existing
status. Study also identifies the potential stébeshe fruits and vegetables, for which
India is globally competitive and has comparatideamtage in production. These states
should be targeted for enhancing the export patemtd the country. The potential
competing countries are also identified. Lessonmfother developing countries focus
on the growth of the horticulture sector throughbréased participation of small and
marginal farmers in an organized manner and farieirsg trained with entrepreneurial
skills.

Key words: Horticulture, Cost Benefit Ratio, CompetitiveneSsmparative Advantage,
SAFAL Market

JEL Classification: Q13, Q17



1 Introduction?!

Since independence, India has made tremendousegsgrith respect to food and the
overall livelihood security. India has emerged ag of the leading producers of rice,
wheat, pulses, fruits, vegetables, milk and otleenmodities. The country’s population
has almost tripled in the last five decades andoitglgrain production has more than
qguadrupled, significantly enhancing the per cafoadgrain availability. On the other
hand, the share of agriculture in GDP has declswdabtantially from 55 per cent in the
early 1950s to about 42 per cent in the 1980s amthdr to 19 per cent in 2006
(Economic Survey, 2006-07). However, there is @iyarginal decline in the number of
people resident in rural area, but not all of theme engaged in agriculture on a full-time
basis.

Recognizing that the Indian economy is agricultomiented, some perceptible changes
during last three-and-a-half decades have impatitedagricultural growth and the
overall development patterns of the economy. The sf operational holdings in India
has declined from 2.28 ha (hectares) in 1971 t@ hiabin 1991 to 1.41 ha in 1995-96 and
some estimates say it has further declined to Aa2ih recent years, which has an impact
on crop productivity. Future increase in agricudfugrowth has to be essentially achieved
through increase in yields. Cereal yields have gtmen and at the same time consumer
preferences have shifted away from cereals and dntow@ards high-value agricultural
produce. Higher incomes and urbanization in Indiaanging lifestyles, international
market integration and trade liberalization are ezted to increase the demand for
horticultural products even further. On the produrctside, if cereal pricing is left to
market forces, land will be released from rice amgkat cultivation to meet the growing
demand for non-cereal crops such as oilseedss famtl vegetables in accordance with
the diversification in consumption pattern (Mitté&2006). Thus, in a holistic way,
horticulture can be promoted as a means of agrersification for the second Green
Revolution, providing the much needed impetus ® ginowth of agricultural sector,
through increase in trade, income and employmadiah agriculture is diversifying into
the production of high value commodities, alsovpaiimg an increasing role to small
holding farmers. Indian rural economy had beennfadihe challenge of inability to
manage the problems involved with transition ofi@gture from a supply-driven value
chain to a demand-led market-oriented supply caswanadham, 2006).

! Fellow, ICRIER, New Delhisurabhi@icrier.res.imittal_surabhi75@yahoo.com
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1.1 Background to Horticultural Development in India

Horticultural development had not been a prionityridia until recent years. In the period
1948-80, the main focus of the country was on deréduch planned efforts had not
been made for horticultural development, except $ome technical support and
development efforts for specific commodities likgices, coconut and potato. During
1980-92 there was consolidation of institutiongbmart and a planned process for the
development of horticulture. It was in the post-33friod that a focused attention was
given to horticulture development through an enkarent of plan allocation and
knowledge-based technology. Despite of this dedtzzileg called a “golden revolution”
in horticultural production, the productivity of Hizultural crops has increased only
marginally from 7.5 tonnes per hectare in 1991®3.4 tonnes per hectare in 2004-05
(NHB, 2005). Then the National Horticulture Missiaras launched in 2005-06 by the
Government of India with a mandate to promote irgegl development in horticulture,
to help in coordinating, stimulating and sustaining production and processing of fruits
and vegetables and to establish a sound infragteian the field of production,
processing and marketing with a focus on post-lsinv@nagement to reduce losses.

In 2005 the total area under fruits and vegetablas 11.72 million hectares and the
aggregate production stood at 150.73 million tonf(iidB, 2005). As a result of this
huge spurt in horticulture produce, India has beztime second largest producer of fruits
and vegetables in the world, next only to Chifilae annual area and production growth
under fruits and vegetables in the period 1991-2006dia was 2.6 per cent and 3.6 per
cent respectively. This growth is quite significaoimpared to the decline in area under
cereals and cereal production which is growindnatrate of 1.4 per cent per annum only
in the last one-and-a-half decades. The shareuit$ fand vegetables in the total value of
agricultural exports has increased over the yeam B.5 per cent in 1980-81 to 16.5 per
cent in 2002-03. But India is still lagging behimdactual exports of these produce. For
example, India produces 65 per cent and 11 per @emorld’s mango and banana,
respectively, ranking first in the production oftlvahe crops. Yet India’s exports of the
two crops are nearly negligible of the total agitioal exports from India.

The Indian horticulture sector is facing severest@ins such as low crop productivity,
limited irrigation facilities and underdevelopedrastructure support like cold storages,
markets, roads, transportation facilities, etc.réhare heavy post-harvest and handling
losses, resulting in low productivity per unit aad high cost of production. However,
on the other hand, India’s long growing-seasonemi® soil and climatic conditions
comprising several agro-ecological regions proadele opportunity to grow a variety
of horticulture crops. Thus, efforts are neededthia direction to capitalize on our
strengths and remove constrains to meet the goahmfing towards a formidable
horticultural growth in India. The foreign tradeligg in 2004-09 emphasized the need to
boost agricultural exports, growth and promotioneaports of horticultural products.
Horticulture contributes nearly 28 per cent of GPagriculture and 54 per cent of
export share in agriculture.



1.2 Objective of the Study

The National Horticulture Mission has been launchedApril 2005 as a centrally-

sponsored scheme to promote holistic growth ofhibriéiculture sector through an area-
based regionally differentiated strategies. Thees@his fully funded by the Government
and different components proposed for implememntafioancially supported on the
scales laid down. The mission has the followingeotiyes:

To

» To increase qualitative and quantitative productamd productivity of area-
specific crops as per the market demand and agraiit conditions in compact
areas.

» To establish convergence and synergy among varamgoing and planned
government programmes in the field of horticultdexelopment.

» To achieve horizontal and vertical integration @bgrammes by establishing
forward and backward linkages.

» To ensure adequate, appropriate, timely and coscuattention to all links in
production, post-production, processing and consiomghain.

» To maximize economic, ecological and social besefttom the existing
investments and infrastructure created for hortical development in the state.

= To promote ecologically sustainable intensificatioceconomically desirable
diversification and skilled employment for ruralugb, including farm women.

= To promote the development and dissemination dinelogies based on the
blending of traditional wisdom and new technologies

achieve these objectives, the mission would att@pfollowing strategies:

Ensure an end-to-end holistic approach covering dymtion, post-harvest
management, processing and marketing to assureommpie returns to
growers/producers.

Promote R&D technologies for production, post-hatveanagement and processing.
Enhance acreage, coverage and productivity through:

= Diversification, from traditional crops to plantatis, orchards, vineyards, flower
and vegetable gardens.

= Extension of appropriate technology to the farmiers high-tech horticulture
cultivation and precision farming

Assist setting up post-harvest facilities such askphouse, ripening chamber, cold
storages, Controlled Atmosphere (CA) storages, @i@cessing units for value-
addition and marketing infrastructure.

Adopt a coordinated approach and promotion of pastnip, convergence and
synergy among R&D, processing and marketing agsnuoi@ublic as well as private
sectors, at the national, regional, state and tatb-kvels.

Where appropriate and feasible, promote the Nati@zry Development Board
(NDDB) model of cooperatives to ensure supportashehuate returns to farmers.
Promote capacity-building and human resource devedmt at all levels.



In this pretext the study tries to see how mucheaetble are these objectives and thus
analyze if it's feasible to focus on horticulture thhe source of growth for agriculture
sector and whether horticulture can be the sourfcenach aspired second Green
Revolution in India. The main objective is to examithe economic feasibility of
diversifying into horticultural crops and analyZéndia can become more integrated into
the global agro trade by exporting high value looitural products. After the
introduction in Section 1, Section 2 of the studglsizes the pattern of shift in cropping
structure, present trends in horticulture productnd exports in India. In Section 3 the
cost-benefit analysis is done and comparison of ncodities from foodgrain and
horticulture group are presented to evaluate thsilidity of diversification. Section 4
discusses the domestic demand, supply and cortstraime SAFAL market case study is
also presented. Competitiveness of horticulturatpcts is analyzed in Section 5 of the
study by computing the nominal protection coeffitjeand revealed comparative
advantage. India’s competitors in global trade atibultural commodities are identified.
In Section 6 of the study, other countries’ expeses are presented. Section 7 discusses
the conclusion of the study along with policy reeoemdations for making this sector
successful in India. For the purpose of this sthdsticulture refers to only fresh fruits
and vegetables. The study focuses broadly on famitsvegetables and in most cases the
analysis results are presented for major frestsfrand vegetables. Data is used from
1990-91 to 2004-05 which is the latest availablenfimst of the information used in the
study.

1.3 Data

Data on area, production and yield is taken fromows report of the Indian Horticulture
Database, published by the National Horticultureafflo(NHB); Area, Production and
Yield of Principal Crops in India, the Directoratd Economics and Statistics, the
Ministry of Agriculture, for the national level datFAO statistics website by the Food
and Agricultural Organization is used for the inggtional data on area, production and
yield. Agricultural Statistics at a Glance' of thears 2002, 2003, 2004 is used to fill in
the gaps and for cross-checking the data. Mogietiata of India for years 1991 to 2004
is taken from NHB and matched with 1989 and 199& deom FAO stats. Cost of
cultivation data for cereals is taken from the Repof the Commission for Agricultural
Costs and Prices, for crops sown during 2002-083Z® and 2004-05 seasons. The
Wholesale Prices and Arrivals information is rederrfrom report of the Indian
Horticulture Database (2005), published by NHB, aadlication of the Directorate of
Economics and Statistics on prices. Crop-wise mpndlata on wholesale prices and
arrivals at Delhi, Kolkata, Mumbai and Chennai nessk for years 2004 and 2005, are
from NHB. Export and import data on quantity andueaare obtained from "India
Trades" database of CMIE, PC TAS HS data based /B UNSD COMTRADE
Database System and APEDA. The HS codes of fruitsveegetables used during the
study are presented in Appendix Table Al.



2 Past Trends in Area, Production and Exports

2.1 Cropping Pattern Change in India

Agricultural diversification is an important instnent for economic growth.

Diversification largely depends upon the opportiesitand responsiveness of farmers to
technological breakthrough, consumer demand, govenih policy, trade arrangements
and development of irrigation, roads and otherastiucture (Kumar and Mittal, 2003).

Changes in cropping patterns are responsive tee tfedors. The aggregate cropping
patterns of the country is represented by the gayspped area allocation among
different crops and commodity groups. India haseeigmced a considerable degree of
crop diversification in term of changes in the aveaer various crops since the Green
Revolution which was largely in favour of foodgraito meet the objective of self-

sufficiency and country’s food security. In pasteodecade, the changes in cropping
pattern is more towards the horticulture sector @dmercial crops like cotton. Table 1

Table 1: Change in cropping pattern in India, 19902004
(Unit: 000’ hectares)

Commodities 1990-95 1995-2000 2000-04 1990-2004
Rice 150.1 1873.3 -2590.0 -566.6
Wheat 843.9 719.0 760.0 2322.9
Coarse Cereals -5365.4 11.1 -300.0 -5654.3
Cereals -4500.0 2000.0 -3000.0 -5500.0
Pulses -2380.0 -1930.0 2120.0 -2190.0
Foodgrains -6830.0 40.0 -890.0 -7680.0
Oilseeds 1810.0 -3190.0 4230.0 2850.0
Cotton 1595.3 -505.3 390.0 1480.0
Jute and Mesta -90.0 90.0 -120.0 -120.0
Sugarcane 461.4 172.6 -680.0 -46.0
Fruits 483.0 512.0 1095.0 2090.0
Vegetables -258.0 915.0 506.0 1163.0
Fruits and Vegetables 225.0 1427.0 1601.0 3253.0
Horticulture 900.0 1856.0 4514.0 7270.0

presents the change in cropping pattern betwee® ¥9@ 2004. The changes are
presented between the sub-periods 1990-95, 19962t 2000-04.

The shift in area away from foodgrains -- rice, rsgacereals and pulses is evident from
the table. The area under rice has shown an iretdh2000 and after that the area has
declined by 2,590 thousand hectares. The area ucolrse cereals has declined
tremendously in 1990-95 and further in 2000-04. 2Atnder pulses has also seen a
decline till 2000 which later revised due to shalttbf pulses and also implementation of
the mission to revise the pulse sector. But ovéhnalfoodgrain sector had experienced a
decline in area of about 7,680 thousand hectarkssirone-and-a-half decades. This shift
in area from foodgrains is towards the oilseedpoofruits and vegetables.



The change in cropping pattern from foodgrainsdditulture is illustrated in Figure 1.
The overall magnitude of decline in area under fpach (-7,680 thousand hectares) is
very close to the magnitude of increase in areaeumrticulturé (7,270 thousand
hectares) in the period 1990-2004.

Figure 1: Change in cropping pattern, 1990-2004
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Within the horticulture sector, the change in arader cultivation for different groups is
presented in Table 2. In total area spices have agraximum area shifting under them
from the conventional cropping. The gain of aredairspices has been 3,150 thousand
hectares, the maximum change seen is after 20@gaim in area under spices is 43.3
per cent of the total area gain under horticultitee total area gain for plantation has
been 11.06 per cent with only 0.87 per cent aré@a @ader flowers. The total area shift
under fruits and vegetables is 44.75 per cent wisiehmost equivalent to the spices area
gain. Vegetables have seen a small decline in aneker it in 1990-95, which later
recovered.

Table 2: Change in area under horticulture groupsm India, 1990-2004
(Unit: 000" hectares)

Commodities 1990-95 1995-2000 2000-04 1990-2004 Karmge
in area

Fruits 483 512 1095 2090 28.75
Vegetables -258 915 506 1163 16.00
Plantation 435 129 240 804 11.06
Spices 211 284 2655 3150 43.33
Flower 29 16 18 63 0.87

Horticulture 900 1856 4514 7270 100.00

2 In this context horticulture includes fruits, véajeles, plantation crops, spices and flower.



A significant change for area under vegetablesendn 1995-2000 with an additional
increase in area in 2000-04. The most prominerthés fruits group, which sees an
increase of 28.7 per cent in total horticultureaagain. The gain in area in last 4-5 years
is equivalent to the change in area in the 1998& dain in area under horticulture and
mainly under fruits and vegetables is a collectimgact of the diversification of
production pattern of the producer and the incréasenand of consumers due to shift in
their consumption pattern (discussed in Sectioh 4.1

Most important crops in terms of change in area irindia

Fruits: Mango, Banana, Lemon/ Lime, Mosambi, Sapota, Orangg

Vegetables:Potato, Brinjal, Onion, Tomato, Okra, Cabbage, Pea

)

Table 3 and Table 4 present the change in the aremg major fruits and vegetables
under the broad groups. In the category of fraiits, major change in area is for mango.
The area under it has increased by almost doubleitnges observed in the last decade.
The share of mango in total fruits area changéoit42.3 per cent. The other fruits like
banana, lemon, mosambi, sapota, orange and guaeaskan 3-5 per cent of change in
area of the total fruit area change. In contrét,area under apples has seen a decline in
recent years. Among vegetables, the area undetopwa increased by 35 per cent in the
last 15 years. Brinjal and onion are the next irtggdrones with an area increase of 28.9
per

Table 3: Change in area under major fruits in India, 1990-2004
(Unit: 000" hectares)

Fruits 1990-95 | 1995-2000; 2000-04 1990-200%6 change in
area
Apple 23.5 22.7 -9.1 36.2 1.73
Banana 54.4 36.7 60.0 145.8 6.98
Lime/Lemon 38.0 58.2 3.7 93.9 4.49
Mosambi 11.5 -2.4 113.8 122.9 5.88
Orange 14.7 29.9 19.9 64.5 3.09
Grapes 10.8 9.6 15.0 27.8 1.33
Guava 37.6 16.6 13.8 68.0 3.25
Litchi -0.7 5.0 6.4 10.7 0.51
Mango 205.5 235.9 442.9 884.3 42.31
Papaya 24.4 9.2 2.8 27.8 1.33
Pineapple 7.6 6.9 3.1 24.1 1.15
Sapota 20.5 24.4 61.0 105.9 5.07
Total Fruits 483.0 512.0 1095.0 2090.0 100.00




Table 4: Change in area under major vegetables imiia, 1990-2004

(Unit: 000" hectares)

. .
)O{f change in

Vegetables 1990-95 1995-2000 2000-p4 1990-2 area
Brinjal 134.2 38.5 57.6 336.3 28.9
Cabbage 40.1 27.0 44.9 113.0 9.7
Cauliflower 17.2 36.3 -18.1 35.4 3.0
Okra 208.5 -80.1 7.9 136.3 11.7
Onion 72.2 53.4 145.0 262.1 22.5
Peas 77.0 95.3 -42.6 99.0 8.5
Tomato 66.6 104.4 37.5 208.5 17.9
Potato 173.5 102.3 331.0 407.2 35.0
Sweet Potato -11.9 -26.7 22.5 0.0 0.0
Tapioca -22.7 25.3 27.8 30.4 2.6
Lettuce 4.2 4.0 0 8.2 0.7
gg;‘:g?”s and 27 25 0 52 45
Beans 5 2 0 7 0.6
Cassava -19.2 25.3 -13.5 -7.4 -0.6
Total Vegetables -258.0 915.0 506.0 1163.0 100.0

cent and 22.5 per cent respectively. The area waidiflower and green peas has seen a
decline in the last few years. The area under gadsas seen a decline by 0.6 per cent in
the total vegetable area. Cassava does not havé wiucdomestic demand and is
generally cultivated in contract farming mode faperts. In fact India has the highest
yield in cassava production in the world (refer t®ec4.2). The other major vegetables
which have seen an increase in area are cabbage palas and tomato.

2.2 Production Trends in India

During 1990-2004, in the horticulture sector, tmeduction of vegetables is the highest
followed by fruits. Fruits and vegetables combif@un the major contributor to the total

horticulture production. As shown in Figure 2 (dataAppendix Table A2) vegetable

production has been constantly increasing, witly anslight decline observed in last few
years. Fruits show a constant linear increase adymtion. A constant trend is observed
in production of plantation, spices and flower®als



Figure 2: Production Trends of Horticulture in Indi a
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Table 5 presents the growth rate in area and ptmuuof fruits and vegetables over

period and sub-periods. For fruits the area grolat been 3.28 per cent in 1990-95
which increased to 6.67 per cent in 2000-04. Thoelpetion in fruits grew at the rate of

9.73 per cent in the initial period but later threwgth had been declining. The area under
vegetables increased at the rate of 3.15 per ceh995-2000 which later declined and
the same period also observed high production ¢gro@wverall area growth had been

3.38 per cent and 2.10 per cent for fruits and tadges respectively during 1990-2004.
In the same period the production growth had be66 Ber cent and 3.95 per cent for
fruits and vegetables respectively.

Table 5: Average annual rate of growth in area angbroduction
(Unit: per cent

Fruits Vegetables
Period
Area Production Area Production
1990-95 3.28 9.43 -1.00 4.67
1995-00 2.58 1.62 3.15 6.22
2000-04 6.67 3.32 1.82 2.08
1990-04 3.38 3.06 2.10 3.95

The share of major fruits and vegetables in arelpaoduction of fruits and vegetables is
presented in Tables 6 and 7. The share of comrmeeditver the period has not varied
much. The only notable change is the decline ingheduction share of mango and
potato.



Importance in terms of share in area

Fruits: Mango (39.52%) and Banana (10.67%)

Vegetables:Potato (19.38%), Brinjal (7.56%), Tomato (7.36%)

and Onion (7.18%)

Importance in terms of share in production

Fruits: Banana (32.91%) and Mango (23.54%)

Vegetables:Potato (23.70%), Brinjal (8.15%) and Tomato (7.72%))

Table 6: Area and production share in total fruits,1990-2004

(Unit: per cent)

Commodity Area Production

1991 | 1995| 2000 2004 1991 1995 2000 2004
Apple 6.77 6.47 6.2 4.6% 4.01 2.93 2.84 3.53
Banana 13.36 12,9 12.14 10.6727.21 | 31.55| 32.77 32.91
Lemon 2.57 3.16 4.24) 3.38 2.44 2.22 3.19 3.13
Mosambi 2.49 2.47 2.08 3.9 2.88 2.12 2.69 422
Orange 4.14 3.99 4.23 3.7 3.69 2.8 3.22 2,51
Grapes 1.13 1.06 1.17 1.21 2.33 1.45 2.45 3|14
Guava 3.27 3.92 3.83 326 3.82 3.62 3.78 3/42
Litchi 1.72 1.45 1.39| 1.21 0.85 0.88 0.96 0.75
Mango 37.49| 38.22 39.26 39.5230.57 | 26.05| 23.31 23.54
Papaya 1.57 1.82 1.81 1.47 2.81 3.2 4.16 5|21
Pineapple 1.99 2.12 202 1.64 2.68 2.58 2.83 2/49
Sapota 0.95 1.42 1.84 2.68 1.38 1.37 1.72 2|15
Other Fruits| 22.55 21.01 19.76 22.6915.31 19.24| 16.07 13.01
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Table 7: Area and production share in total vegetales, 1990-2004

(Unit: per cent)

Commodity Area Production

1991 | 1995/ 2000 2004 1991 1995 2000 2004
Brinjal 3.47 | 8.14| 8.14| 7.56 4.70 9.00 9.00 8.05
Cabbage 3.17 4.09 409 3.93 4.78 5,39 539 5.87
Cauliflower 3.63| 4.12| 4.12 4.10 5.12 346 3.46 5|00
Okra 3.97| 8.07) 8.07 5.61 3.22 5.63 5.63 3|57
Onion 5.93| 7.41| 7.41 7.18 8.04 570 5.0 5|03
Peas 3.18) 420 4.20 5.11 1.45 3.7 327 3.20
Tomato 5.17| 6.67] 6.67 7.36 7.25 7.60 760 7.72
Potato 20.3Q0 20.79| 20.79| 19.38 31.09 | 26.32 26.32| 23.70
Sweet Potato 244 264 264 1.82 1.93 159 159 7 1.0
Tapioca 4.49| 4.28 4.28 4.0p6 9.96 7.60 7,60 7.21
Lettuce 200 217 217 192 1.25 1.07 1.07 0,84
Pumpkins and 554 | 6.28| 6.28| 5.76 5.04 447 447 3.73
Gourds
Beans 256 271 277 240 0.6% 0.66 0/56 Q.45
Cassava 449 428 428 4.06 9.96 7,60 7.60 71.21
Other Vegetables 29.6814.09| 14.09| 19.75 5.59 10.74| 10.74| 17.24

The world production data is obtained from the F#ét@tistics database and ranking of
the top five countries in the world are ranked adog to their production levels (Tables
8 and 9) for fruits and vegetables respectiveldidis ranking in these produce are also
presented in the tables.

Table 8: Ranking in production of fruits in other countries, 2004

Fruits Rank 1 | Rank 2 Rank 3 Rank 4 Rank 5 India
Ranks
Apple China USA Poland Iran France 10
Banana India Brazil China Ecuador Philippines 1
Lemon Mexico | India Argenting Iran Brazil 2
Citrus fruits/| Nigeria | China Guinea Syrian | Japan 8
Mosambi Arab
Orange Brazil USA Mexico India Spain 4
Grapes Italy France Spain USA China 16
Mango and | India China Thailand | Mexico Indonesia 1
Guava
Papaya Brazil Mexico Nigeria Indonesja India 5
Pineapple Thailand Philippines | Brazil China India 5
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Table 9: Ranking in production of vegetables in otar countries, 2004

Vegetables Rank 1 Rank 2 Rank 3 Rank 4| Rank5 India|
Ranks
Brinjal China India Egypt Turkey Japan 2
Cabbage China India Russia Korea Japan P
Cauliflower | China India Spain Italy France
Onion China India Korea Japan Iran
Peas India China France Egypt Belgium 1
Tomato China USA Turkey Italy Egypt 6
Potato China Russia India Ukraineg  USA 3
Sweet Potato| China Uganda Nigeria Indonedfget Nam 9
Lettuce China USA Italy Spain India 5
Pumpkins China India Ukraine | USA Egypt 2
and Gourds
Beans China USA Indonesja Turkey France @
Cassava Nigeria Brazil Thailand Indonesi@ongo 8

In the world production of fruits India is the begg producer of banana and mango. India
is the second largest producer of lime. China & ¢ther biggest producer of these

produce in the world. European countries are thddes in grapes production with India

ranking sixteenth in the world. Brazil leads in gp@duction of orange and papaya and
Thailand in pineapple.

India and China are the world leaders in the maggetable production. For brinjal,
cabbage, cauliflower, onion and pumpkins Chinahis biggest producer followed by
India. India ranks first for green peas. In spit@aotato being the number one among the
the vegetable production in the country, India mftkird in the world production. For
tomato India ranks sixth in world production.

India ranks first in the world production
Fruits: Banana and Mango

Vegetables:Green Peas
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2.3 Export Trends

India exports fresh fruits and vegetables and @iegrocessed fruits and vegetables. But
in this study we deal only with fresh fruits andye&ables. The India Trades database.
(Table 10) provides the quantity and value of etgpaorf fresh fruits from India to the
world. India’s exports of fruits in quantity ternmcreased from 102 thousand tonnes in
1991 to 488 thousand tonnes in 2005 and in valuest¢his increase is Rs. 348 crore in
1991 and Rs. 3,404 crore in 2005. The export gyaimicreased by more than four times
in the last 15 years and the value of exports biymes.

The major fruits exported in terms of quantity arango (53.5 thousand tonnes), grapes
(38.9 thousand tonnes), orange (31.5 thousand $pnapple (23.2 thousand tonnes),
banana (12.8 thousand tonnes), other citrus fflits} thousand tonnes) and lemon (10.5

thousand tonnes). In value terms grapes and mexgarts earn the maximum foreign
exchange for India.

Table 11 show that onion and potato are the mogbitant ones among the fresh
vegetables, both in terms of quantity exported walde. Tomato and pumpkin are also
among our major fresh vegetables exported to thédvibait their volume is very

Table 10: Exports of fresh fruits from India to the world

(Unit: Quantity in tonne; value in Rs. lakh)

Commodity Quantity Value

1991 1995 2000 2005 1991 1995 2000 2005
Apple 3075.: 6507.¢ 5476.¢ | 23225.. | 183.f 678.( 884.: 2635.(
Banani 290.2 966.1 6289.7 | 12817. 6.2 89.€ 1280.¢ 1342.¢
Lemor 147.( 289.¢ 2360.( | 10523.! 4.7 28.( 326.- 835.¢
Other Citrus 215.( 452.7 242.¢ 11378. 3.2 29.C 34.¢ 1444
Fruits/
Mosambi
Orange 6611.. | 11764. | 24019.. | 31528.- | 239.] 665.5 2375.! 3300."
Grape 5347.7 | 16813.. | 14005.t | 38898.. | 854.¢ 4049.( 5513.6 | 12643.
Guav 237.: 233.t 2101 3339.¢ 21.2 21.€ 272.1 692.¢
Litchi 5.8 299.2 545.( 3.5 73.¢ 70.¢
Mangc 19378.. | 25414.. | 34631.. | 53480.( | 3121.¢ | 4502.% 7154.¢ 8961.:
Papay 272.k 320.¢ 12660.( | 3701.( 28.t 44.¢ 2076.. 531.
Pineappl 197.2 116.¢ 137.f 1765.¢ 13.¢ 8.€ 38.C 245.2
Sapot 1299.¢ 2600.+ 1572.1 951.] 102.: 268.t 243.1 105.1
Other Fruit: 3865.( | 14868." | 22925.( | 29184.. | 353.7 1510." 4001.: 4852.t
Total Fruite 102068. | 215332.: | 316760.i | 488790. | 34831.. | 153023.. | 311666.. | 340400.!

Note: Blank spaces indicate no exports in this peridtigo fruits include sapota and litchi also
Source: India Trades Database
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Table 11: Exports of fresh vegetables from India tahe world
(Unit: Quantity in tonne; value Rs. lakh)

Quantity Value

Commaodity 1991 1995 2000 2005 1991 1995 2000 2005
Brinjal 669.7 314.7
Cabbag 18.1 18.C 99.t 0.2 2.1 10.€
Cauliflowel 24.F 21.1 95.z 1.t 3.1 16.¢
Onior 240042.; | 401281.! | 260475.. | 870216.'| 9084.:| 20461.¢| 20270.. | 64411.¢
Pea 317.1 1128.: 2132.7 68.2 2059 443.1
Tomatc 117.1 1072.F 1232.7 7446.: 7.1 62.¢ 121.¢ 589./
Potat( 1530.¢| 15755.:| 28200.: 65996.: 48.¢ 669.2 | 1395.: 3175.t
Sweet Potal 1.4 14.4 330.1 0.1 3.C 24
Lettuce 3. 5.C 656.( 0.2 0.€ 131.¢
Pumpkin: 83.t 34.¢ 82.t 2079.¢ 4.C 0.7 40.1 318.2¢
Beans 20.€ 1258.¢ 3.E 145.¢
Cassav 2.5 62.¢ 90.C 0.c 12.2 32.c
Other

Vegetables 4074.2 6127.0| 24834.1) 18566.5| 231.9| 476.0| 3644.7| 1873.0
Total

Vegetables 297968.8525784.1| 613013.9| 1410369.8 14662.6| 39576.8| 94195.0| 172458.0

Note: Blank spaces indicate no exports in this period
Source: India Trades Database

low. Brinjal had recently been added to the exflistt The volume of exports of both fruits and
vegetables has seen a rise since 1990.

Major exports from India
Fruits: Mango, Grapes, Orange, Apple, Banana, Other Citrugs and
Lemon.
Vegetables:Onion, Potato, Tomato, Pumpkins

The countries where India’s export market sharemaximum for fresh fruits and
vegetables is presented in Tables 12 and 13. Timencality-wise analysis show that it is
the neighbouring countries where maximum sharendfals fruits and vegetables are
exported. One of our major trading partners fgyaets of fresh fruits is Bangladesh. The
maximum share of exports of apple, grapes, litcf@aingo and oranges go to Bangladesh.
In vegetables the maximum share of onion and toregports go to Bangladesh. Brinjal
has found the market in UK, Saudi Arabia, the Ne#mels and France, with 63.4 per
cent share of total brinjal exports going to UK. é&mg our neighbouring countries, Nepal
receives bulk of India’s exports of cauliflower,tpmes, banana, citrus fruits other than
orange and lemon. UAE imports more than 60 per oérhdia’s exports of papaya,
pineapple, sapota, lemon and pumpkins. Other nmejporting countries for India for
fresh fruits and vegetables are Malaysia, SingapodeSaudi Arabia.
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India’s major export partners
Fruits: Bangladesh, Nepal, UAE

Vegetables:Bangladesh, Nepal, UAE, UK, Malaysia

Table 12: Major countries and share (%) of exportf fresh fruits from India

Commodity Country 1 | Country 2 | Country 3 Country 4 | Country 5
Apple Bangladesh Nepal
89.19 9.37
Banana Nepal UAE Saudi Arabja USA
51.74 19.18 6.48 4.66
Grapes Bangladesh Netherlands UK UAE
37.85 19.26 14.96 13.47
Guava Saudi Arabia Kuwait Yemen Netherlands USA
35.48 10.65 8.97 8.84 6.31
Lemon UAE Nepal Oman
76.30 12.31 4.41
Lichi Bangladesh UK
88.89 6.86
Mango Bangladesh UAE Nepal Saudi Arabia
60.77 19.33 6.36 4.30
Orange Bangladesh
97.77
Other Citrus Fruits Nepal Bangladesh Saudi Arahia Oman UAE
73.75 9.24 6.44 5.47 4.83
Papaya UAE Nepal Saudi Arabia
68.82 9.03 4.68
Pinapple UAE Nepal Saudi Arabja Oman Spain
58.45 12.67 10.44 7.38 4.90
Sapota UAE UK Bahrain Saudi Arabia
68.12 9.56 9.30 451

Table 13: Major countries and share of exports ofresh vegetables from India

Commodity Country 1 | Country 2 | Country3 | Country 4 | Country 5
Brinjal UK Saudi Arabial Netherlands| France
63.40 7.62 7.51 7.46
Beans Nepal UAE UK Qatar Saudi
Arabia
31.30 28.43 18.19 11.19 4.72
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Commodity Country 1 | Country2 | Country3 | Country 4 | Country 5

Cabbage Maldives UK Bahrain Singapore
75.10 10.70 7.44 4.97
Cauliflower Nepal USA Malaysia Maldives Qatar
36.39 24.95 11.44 9.44 6.39
Onion Bangladesh Malaysia UAE Sri Lanka
41.25 20.34 13.35 12.11
Lettuce Singapore Malaysia UAE Canada
74.61 9.33 6.56 4.34
Peas UAE Bangladesh Nepal Saudi ArabiaFrance
34.67 21.19 11.55 11.45 4.98
Potatoes Nepal Sri Lankad Mauritiug
64.52 21.14 4.71
Pumpkins UAE Nepal
74.32 4.48
Sweet potatoes Malaysia UAE Maldives
49.07 37.52 10.53
Tomatoes Bangladesh Nepal
83.81 9.29

The other major exportersf these fruits and vegetables in the world aesented in
Table 14 and Table 15 for major fresh fruits aresHfr vegetables respectively. China,
India and USA are the world’s largest producerfuts and vegetables. In the exporters
list China, USA and countries of Europe are theddées. India is the second largest
exporter of citrus frits like mosambi, mango andwp combined and the world’s largest
exporter of onion. China is the leading exporteapple, and mosambi and ranks second
in the world for export of cabbage, peas and swetto.

Table 14: Exports of fresh fruits by other countries to the world, 2005

Commodities Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Ingh
Ranks
Apple China Chile France Italy USA 28
Banana Ecuador Costa Rica Philippinéelgium Colombia 44
Lemon Spain Mexico Argentinag  Turkey S. Africa 17

% This information is collectively computed from ABS and FAO database, 2005.
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Commodities Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Indi
Ranks
Other Citrus China India Israel Thailand Netherlands 2
Fruits/Mosambi
Orange Spain S. Africa| USA Egypt Morocco 21
Grapes Chile Italy USA S. Africa Turkey 17
Guava and Mexico India Brazil Pakistan Peru 2
Mangoes
Papaya Mexico Malaysia| Brazil Belize USA 9
Pineapple Costa RigaPhilippines| Belgium Cote d'lvoire France 29
Table 15: Exports of fresh vegetables by other coumes to the world, 2005
Commodities| Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 India
Ranks
Brinjal Spain Jordan Mexico Netherlands  China 24
Cabbage USA China NetherlandSpain Poland 48
Cauliflower | Spain France China USA Mexico 42
Onion India NetherlandsChina USA Egypt 1
Peas Guatemala China Belgium Russia Netherlandk/
Tomato Spain Mexico NetherlandSyrian Arab | Jordan 27
Potato NetherlandsFrance Germany Belgium Canada 17
Sweet Potato| USA China Israel Indonesia Egypt 35
Lettuce Spain USA Italy Netherlandg  Belgium 28
Pumpkins Spain New Mexico France Netherlands 74
and Gourd Zealand
Beans France USA Kenya Netherlands  Spain 24

In spite of being one of the world’s largest proeiuof fruits and vegetable, India does
not have much of export volumes, mainly due to hdgmestic demand. Besides this
there are supply constrains and huge post-haresses which leads to lower actual
available produce (see Section 4).

As discussed in the previous section, India has dersification in the cropping pattern
away from foodgrains towards horticulture and ntorgards fruits and vegetables. India
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is among the largest producer in the world of @S and vegetables, but does not have
much of the share in the exports. To emerge asjarregporting nation India needs to
produce surplus. Besides efficient and good prestiwrought in agriculture, more area is
needed to be shifted to horticulture productionoddgh a cost-benefit analysis, a
feasibility check is done, so as to analyze isieconomically profitable and feasible for
the farmers to shift their land to horticulturabduce. These issues are discussed in next
section.

3 Feasibility of Shift Towards Horticulture

This section deals with a cost-benefit analysisjctwhwill help in determining the
profitability of farmers to diversify their land tdorticultural production from the
conventional practices of cultivation. The cost#f@nratio (CBR) is computed as an
indicator of economics of investment criterion. §hatio helps in judging the feasibility
of investing in the proposal. The cost-benefitaasi a simple calculation that depicts the
total financial return for each rupee invested uttication. If the cost-benefit ratio is
3.56, it means that for every rupee invested inlmetare of land under cultivation for a
given produce, the return is about Rs. 3.56 petaheafter the sale of the produce.

The cost-benefit ratio is defined as:

Cost-benefit ratio (CBR) = Gross Returns / Costoltivation
Where:

Gross Returns = Yields * Price

The cost of cultivation is the total cost in cudtiion. Among the cost definitions of Al,
A2, B1, B2, C1 and C2, which were given by the Cassion for Agricultural Costs and
Prices (CACP), the ideal one is C2 which is usedampute the CBR for cereals. The
cost estimate of cereals is obtained from the phbbtl reports of the CACP. The C2
definition of cost includes the cost value on h# inputs, depreciation, and rent and the
implicit value of land and family labour. For therticultural produce, the estimate of
cost is made available in the computations doneebgarchers and officials working with
the National Horticulture Mission. The cost datahammticulture products is not available
in published format and most of the estimates #étaioed through primary survey and
compilation of different input costs from varioususces. In computation of the cost
information for horticulture produce, the estalhfi@nt cost is a very important
component. Since fruits have a gestation periottifgeup an orchard and getting the
commercial benefits), the total cost of establighamd managing an orchard is spread
over a period to have the average annual estimbtdheo cost of cultivation. The
establishment cost included expenditure on inlarggbgration, cost of planting material,
labour costs on dig pitting, layout design, inposts, among others. The maintenance
cost include expenditure on fertilizer, manure padticide, labour, irrigation, harvesting,
post-harvest handling and the transportation. [Fait brchards, intercropping is very
common, especially during the gestation period.tdl costs are net of the returns from
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these intercropping. The average annual costs arked out taking into account the
number of years of the gestation period, i.e. witenorchard becomes commercially
viable.

In the context of the study the CBR is computedni@jor cereals in various major states
of production and similar exercise is repeatedsfume fruits and vegetables in Table 16
Table 17 respectively. The results in Table 16 skiwat for wheat, the gross returns are
marginally more than the cost of cultivation onfyRunjab, Haryana and Gujarat. In all
other states the cost and benefit ratio is eith@secto one or less than one. This implies
that in most states, farmers who cultivate wheat aot able to meet the cost of
production. For paddy also the ratio is less thae, @xcept for farmers in Punjab and
Haryana. Rice, the staple food in southern Indéa, fuge areas under paddy cultivation.
But the scenario shows that it's difficult to méleé cost of production for the farmers
who produce rice and wheat.. The reason why farmensinue to cultivate the staple
foodgrains is that part of the produce is for seinsumption, also these farmers take
farming activity on part time. Their incomes ar@glkemented from other sources too. If
the implicit cost of family labour and land is rniotluded in these calculations then there
are some positive income also to meet householdresgs. Although these estimates are
based on 2002 published data, but even then itdMool make much difference because
the prices of inputs are increasing. The wheatrasedmarket prices have also increased
but the yields are continuously declining, thughe long run the cost of cultivation is
rising; these huge costs are making it unprofitétdarmers to cultivate the staple food.
For other coarse cereals, the CBR is less tharanden some cases it is even less than
0.5. This also explains the shift in area away froeneals as explained in the earlier
section.

Table 16: Cost-Benefit Ratio for major cereals

Crop State Cost of Cultivation | Gross Returns| Cost-Benefit
(Rs/ ha) (Rs/ ha) Ratio
Whea Bihat 14467.6! 13147 0.91
Gujara 16736.9. 2168¢ 1.3C
Haryani 22178.7. 2571( 1.1¢
Himachal Prade: 10401.51 7324 0.7C
Madhya Prade: 12736.6i 1178! 0.92
Punjal 22930.9! 2831« 1.2¢
Rajastha 19181.6: 2016¢ 1.0t
Uttar Prades 16272.8. 1719: 1.0€
Padd» Andhra Prades 27043.4! 2540¢ 0.94
Assan 134441 1208« 0.9(
Bihat 12304.2 981¢€ 0.8(
Haryani 23422.1 2765« 1.1¢
Karnataki 27563.4. 2623¢ 0.9¢
Kerale 24338.3! 2179 0.9(
Madhya Prade: 13188.41 9801 0.7¢
Orisst 16803.4! 1351 0.8(
Punjal 23577.3! 3351¢ 1.4z
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Crop State Cost of Cultivation | Gross Returns| Cost-Benefit
(Rs/ ha) (Rs/ ha) Ratio
Tamil Nadt 286%6.1¢ 2594¢ 0.9(
Uttar Prades 15844.2! 1454¢ 0.92
West Beng: 21579.3 1514« 0.7¢
Jowa Andhra Prades 12486.2. 625¢ 0.5(C
Karnataki 7297.9¢ 4512 0.62
Madhya Prade: 7467.5¢ 429: 0.57
Maharashtr 13225.0: 622: 0.47
Rajastha 6148.1: 167¢ 0.27
Tamil Nadt 12752.0. 8331 0.6%
Bajre Gujara 10149.51 793¢ 0.7¢
Haryani 10043.7! 465( 0.4¢€
Maharashtr 12080.3! 609: 0.5C
Rajastha 4908.2¢ 272¢ 0.5¢
Uttar Prades 9218.3! 522: 0.57
Maize Andhra Prades 11983.1. 1050¢ 0.8¢
Bihar 12577.3i 9447 0.7
Himachal Prade: 9329.2! 622( 0.67
Karnataki 13484.3! 1115¢ 0.8<
Madhya Prade: 6933.6: 398: 0.57
Rajastha 13300.9! 601¢ 0.4
Uttar Prades 11239.7: 7041 0.63
Rag Andhra Prades 15768.1! 645: 0.41
Karnataki 13125.1 625¢ 0.4¢
Tamil Nacu 19471.0: 1183: 0.61

Source: Reports of the Commission for Agricultural Costel @rices, for crops sown during

2002-03, 2003-04 and 2004-05 seasons (for coatltfation).
Note: C2 definition of cost of cultivation is used.

Table 17: Cost-Benefit Ratio for certain fruits andvegetables

Crop State Cost of Cultivation | Gross Returns | Cost-Benefit
(Rs/ ha) (Rs/ ha) Ratio
Mango uUP 11365 52264 4.6
Lichi Bihar 14122 23798 1.69
UP 15411 40257 2.61
Grape Karnataka 224041 342375 1.53
Guava North India 90956 177576 1.95
Onion dry land | Karnataka 14227 23152 1.63
Onion irrigated | Karnataka 44932 111259 2.48
Bhindi Karnataka 52314 89218 1.71
Maharashtra 44122 57812 1.31
AP 40788 62569 1.53
Brinjal AP 58692 112652 1.92
Karnataka 52576 112292 2.14
Maharashtra 87530 111909 1.28
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Crop State Cost of Cultivation | Gross Returns | Cost-Benefit
(Rs/ ha) (Rs/ ha) Ratio
Beans Karnataka 33093 59748 1.81
Tomato Karnataka 109544 220214 2.01
Sapota North India 12311 45720 3.71
North India 24192 52457 2.17
Aonla UP 15214 40257 2.65
Gherkin Karnataka 27145 29789 1.1
Okra AP 36003 57675 1.6

Source: Information collected during personal visits to ethresearch institutes and
communications with people working with the Natlddarticulture Mission.

In Table 17 the CBR is computed for some of thetdrand vegetables, for which
information was availablé.These can be indicative and be generalized fdtsfiand
vegetable sectors as a whole. For mango, afterylees of plantation the fruit is ready
for marketing. The maximum production is derivedyoafter 10 years. Based on the
economics of 10 years of mango plantation in URti@&desh, with 100 plants per hectare,
the annual CBR is computed at 4.6. Aonla and litgki the intercrops in this region but
in the calculation of CBR the returns from thedericrops are discounted. Litchi in Uttar
Pradesh, irrigated onion, Tomato and brinjal inr€daka, sapota in North India, Aonla
in Uttar Pradesh have a CBR of more than 2. Thikcates that the gross returns are
double the cost of cultivation of the produce. Noh¢he horticultural crops presented in
the table shows CBR less than 1 or even on itsimargis is indicative of the economic
benefit of crop diversification towards fruits anelgetables. The marketing costs are also
included in the calculations. If the markets areught close to the farm gate or in the
supply chain the produce is directly procured frbra farm gate then it will be more
beneficial for farmers, as they will be getting ettbr price for the fresh produce. In
addition, the cold storage facility provided in thansportation would preserve the
quality further, so that the consumers get betteality. This would further reduce the
post-harvest losses and thus the quantity savétkeiprocess will be addition. to the net
availability.

The CBR of horticulture is more than the CBR ofeads. This implies that it is profitable
to cultivate fruits and vegetables rather than asrelhe economic feasibility of shift of
land away from cereals to horticulture produceustified. But this feasibility does not
imply shifting all the land away from cereals. Tieed is to re-allocate land in a manner
that the optimal output and income can be generdeeping in mind the domestic
demand, export targets and improving the economiclitions of the farmers. Keeping
food security of the country as the prime concéhe, poor, the small and marginal

* The information used for the computation pertamghte year 2005. It is only after the launch of the
National Horticulture Mission that information omst of cultivation of horticulture produce is being
recorded. But no data is yet published.
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farmers should try to diversify and increase theome levels. Regions where
productivity of rice, wheat and other basic cerdase declined, or not profitable for
farmers to produce, the farmer needs to diversgychltivation portfolio. In year-round
cultivation, even if small amount of land is divéesl towards horticulture commodities,
and more importantly towards vegetables, then tltome level of the farmer can
improve.

Besides the issue of diversification for improvimgomes, the shift is also needed to
meet the increasing domestic demand of fruits agktables. There are various supply
constraints which are keeping the per unit proditgtiand per unit availability low.
These factors are discussed in detail in the resttan. The supply chain efficiency is an
important issue which needs to be taken into adca@long with the production
diversification to reap the maximum benefit frone thanged scenario.

4 Domestic Demand, Supply and Constraints

Diversification in both the production and consummptpattern is observed in India. The
economy is moving from being a supply-driven ecopdma demand-driven economy
thus with the change in consumption pattern of fwpulation the production
diversification is also evident. This section deaith the current demand and supply
situation and also gives projections for freshtérand vegetables till 2015. This section
highlights the constraints in the supply chain a&oggests some policy reforms. The
SAFAL market case study is also presented and ateduo show how this intervention
has brought about a change in the prevailing iauit market structure.

4.1 Domestic Demand and Supply

According to Engel’s law with the economic growthdaincrease in per capita income,
the consumption would shift from the staple foodchigh value commodities like fruits
and vegetables, milk and milk products, fish andsedhe NSS consumer expenditure
data shows that the share of fruits and vegetablekdérhbusehold budget has increased
from 9.7 per cent in 1983 to 13.7 per cent in thedet for 1999-2000 (Mittal, 2006).
The annual per capita consumption of vegetableséas an increase from 47.6 kg per
person in 1983 to 76.1 kg per person in 1999-2(0G@Mle 18). Fruits consumption also
saw an increase from 3.2 kg per person per annufrl & kg per person per annum
during this period. The increase in consumptiorellewf vegetables and fruits has been
quite similar in both the rural and urban areas.

Demand projections are made on the assumptiong pbpulation, urbanization, poverty
and economic growth. The estimates of the pastlpopn growth are available from the
population census conducted every 10 years. Thstmates assume that the urban
population proportion in total population will foliv the past trends. For the projections

® The National Sample Survey Organisation (NSSOlects data on household consumption expenditure
at the national level in the form of various rourmsadopting sample survey techniques. The present
study uses data from the consumer expenditure ww¥e¢he National Sample Survey (NSS) rounds
number 38, 43, 50 and 55 pertaining to the perl@83, 1987-88, 1993-4 and 1999-2000, respectively.
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we have assumed the growth scenario to be 8 perGieR growth. The adjustment for
domestic saving rates is also made. Separate exypendlasticity (Appendix Table A3)
are used for fruits and vegetable groups to eséiffiitire domestic demand (Table 19).
Table 18: Annual per capita consumption of fruits ad vegetables in India

(Unit: kg/person/annum)

Groups 1983 1987-88 1993-94 1999-00
Vegetables

Rural 46.0 50.2 59.8 74.3
Urban 50.8 56.9 64.5 79.1
All India 47.6 52.4 61.5 76.1
Fruits

Rural 2.8 9.7 15.7 9.6
Urban 4.2 15.7 25.4 15.6
All India 3.2 11.7 19.3 11.8

Table 19: Projected domestic demand of fruits andegetables in India

Year Total Demand Per Capita Demand
(million tonnes) (kg)
Fruits Vegetables Fruits Vegetables
Base year 2000 12.37 79.15 12.04 77.07
2010 17.43 103.16 14.78 87.51
2015 21.06 119.12 16.67 94.28
2020 25.47 137.25 18.93 102.00

Note: Scenario of economy growing at 8 per cent per annu

Total domestic demand for fruits is expected togase to 17.43 million tonnes by 2010
and 25.47 million tonnes by 2020. For vegetableis, demand is expected to be 103.16
million tonnes by 2010 and 137.25 million tonnes2820. Demand for both fruits and
vegetables is expected to rise at the rate of dr&cent per annum in the next 15 years.
The per capita demand is also expected to rideeatame rate.

This huge increase in the demand of fruits and teddes for domestic consumption is a
challenge to be met by the country. Along with tisishe goal to produce horticultural

products for exports, which can act as an engirgr@ith to the agricultural sector. Due
to food security concerns, lack of credit with fansto diversify, and lack of the risk-

taking attitude of farmers, it is difficult to atlate large areas of land for horticulture.
Diversifying land away from cereals to horticulturemains a constraint in spite of it

being more profitable for farmers to produce haitiore products than cereals. The way
out is to increase our productivity and removedtieer supply constraints.
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Table 20: Production forecast of vegetables and fits in India

Year Area (million ha) Yield (tonnes/ha) Production
(million tonnes)

Vegetables

1999-00 5.82 14.4 83.8

2010-11 6.49 20.2 131.1

2015-16 6.49 23.5 152.5

Fruits

1999-00 3.74 11.8 44.3

2010-11 4.43 15.1 66.9

2015-16 4.43 16.9 74.9

Source: Kumar and Kumar (2003)

The National Horticulture Mission aims to double ghroduction of fruits and vegetables
by 2010. Tables 20 and 21 project the future probdocand supply of fruits and
vegetables in India for 2015-16. Based on 199%hadtase year, it is estimated that the
production of fruits and vegetables would incret@as&6.9 million tonnes and 131

Table 21: Supply of vegetables and fruits in India

Year Production Post-harvest losses Supply

(million tonnes) (per cent of (million tonnes)
production)

Vegetables

1999-00 83.8 19 67.9

2010-11 131.1 19 106.2

2015-16 152.5 19 123.5

Fruits

1999-00 44.3 25 33.2

2010-11 66.9 25 50.2

2015-16 74.9 25 56.2

Source: Kumar and Kumar (2003.)

million tonnes respectively by 2010 and almost deddy 2015. Due to huge post-harvest
losses the actual supply of fruits and vegetablesldvbe 20-25 per cent less than the
production. This will help in meeting the domestiemand on the margin leaving no
scope for increasing our export potential. Thussitrequired that efforts should be
diverted to minimize and remove the supply consgraand make the supply chain
efficient in order to improve the horticultural aadricultural growth rates.

4.2 Issues in Supply Chain Efficiency

In spite of India’s wide range of soil and climationditions the horticulture sector is
facing several constraints. Major constraints nodpiction and marketing in fresh fruits
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and vegetables as listed in the literatuame non-availability of quality seeds, inadequate
irrigation facilities, lack of soil testing facilitand extension staff. Inefficiency in pest
management, credit availability constraint, higlstcof production, lack of information,
huge post-harvest losses, lack of roads, cold ggoramadequate space, poor market
network and high transportation cost. A lot of ggsé initiatives and investments have
already gone in, which have resulted in the growththe supply of fresh fruits and
vegetables in the past decade. But a lot more nieede done especially in the field of
research and investment to improve the infrastracaonditions and reduce the post-
harvest losses in the sector so that the per-uodygtivity and per capita availability of
fruits and vegetables is increased. The generadtrnts faced by this sector are the
timely delivery, grading, packaging, good qualipoor market infrastructure, agro-
processing plants, marketing credit, proper pricingform grading and standardization
of weights and measures; inadequate and poor disggom of market information, poor
post-harvest handling, low and declining produtyivi

Declining Yields

The most important factor impacting the horticudtwsector’'s growth is the low and
declining productivity. As presented in Table 22 fieesh fruits and Table 23 for fresh
vegetables, the decline in productivity as weltlas low productivity rates as compared
to the world’s high-yields is quite visible. Foegh fruits, the citrus fruits, mango and

Table 22: Trends in yield for major fruits in India
(Unit: tonnes/hectares)

Commaodity 1993 2003 Gains in Potential Yield
Yield (Highest in the World)

Apple 6.3 7.6 1.3 France (37.8)

Banana 27.6 27.8 0.2 Costa Rica (52.5)

Citrus Fruit 9.0 8.5 -0.5 Spain (51.2)

Lime/Lemon 10.1 8.9 -1.2 Turkey (30.5)

Other Citrus Fruits 11.5 10.4 -1.1 -

Orange 8.9 6.8 -2.1 USA (35.4)

Grapes 18.1 25.5 7.4 Egypt (21.9)

Guava 10.8 11.1 0.3 Guatemala (26.8)

Litchi 5.6 8.9 3.3 -

Mango 8.3 6.0 -2.3 *

Papaya 22.7 29.1 6.4 Brazil (46.8)

Pineapple 16.2 15.3 -1.0 Costa Rica (59.9)

Sapota 13.8 7.6 -6.2 -

Total Fruits 11.7 9.8 -1.9 -

Note: *World yields are from FAO, 2006. This databasgudes guava and mangoes together.

pineapple the yield in 2003 has declined as congptrea decade ago. Mango has the
highest share in our exports, and with its low ¢/itfle horticulture sector would be hit.
Also the area under mango plantation remainedcskscause of land constraint. The

® Kumar, Sant, P.K.Joshi and Suresh Pal (2004)
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existing mango plantation requires rejuvenatiomeptanting. Rejuvenation, a short-term
measure, has helped to retain or increase the gioity by a few years but the orchard
owners feel that the need to replant the orchasdhek the existing forest rules, cutting of
trees is not allowed and hence replanting the odclban’t take place, which is why
increasing the productivity of mango is facing savéindrances.

For fresh vegetables the decline in yield has dydgn seen for peas in last decade,
although the gains in the yield are almost nedigiior sweet potato, pumpkin, lettuce
and beans. On the other hand, in cassava produdtidia has the highest yield in the
world. For all the fresh fruits and vegetables, plaéential yield possible is higher than
the existing yields. For cassava, the higher yielas be explained by the fact that the
domestic consumption of cassava is almost neghigilnld mostly cassava is cultivated

Table 23: Trends in yield for major vegetables in mdia
(Unit: tonne/hectare)

Crop 1993 2003 Gains in Potential Yield
Yield (Highest in the World)
Brinjal 15.3 16.4 1.1 Japan (34.0)
Cabbage 15.5 21.7 6.2 Korea (63.0)
Cauliflower 15.2 18.5 3.3 Morocco (45.0)
Okra 10.3 10.3 0.0 -
Onion 10.9 11.3 0.4 Netherlands (51.2
Peas 8.4 6.7 -1.7 Belgium (18.3)
Tomato 14.3 16.2 19 Portugal (85.7)
Potato 16.6 18.8 2.2 Belgium (48.4)
Sweet Potato 8.5 8.9 0.4 Japan (25.0)
Tapioca 24.5 27.0 2.5 -
Lettuce 6.6 6.6 0.0 USA (36.8)
Pumpkin & Gourd 9.7 9.7 0.0 France (38.2)
Beans 2.7 2.8 0.1 Belgium (17.4)
Cassava 24.5 27.9 3.4 India
Total Vegetables 13.5 14.8 1.3 -

under contract farming on commercial scale for etgdf the information about the

production undertaken on commercial and non-comialdoesis is looked into, then it is

quite possible that the average yield level mayeapdar satisfactory. This further

implies that if the farming is taken up in an ongad manner with the use of inputs, their
application, and harvesting techniques impartethéoproducers then the yield level can
be raised.
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Supply Chain Management

One of the weaknesses of the supply chain is thata multi-layered marketing channel
lacking in infrastructure. Efficient supply chaiaquires strengthening all the levels of
infrastructure such as the inputs delivery, crediigation, improved procurement,
minimizing post-harvest loses, cold storage chaedter and efficient processing and
marketing techniques, efficient storage, warehoarsg also efficient and competitive
retailing. The infrastructure to improve efficienagd the linkages of the supply chain is
very poor, which is affecting the growth potental the horticulture sector. Timely
availability of inputs, development of organizegum market and infrastructure for its
storage and distribution will add to the produdtivof the sector. Development of cold
chain network will help in reducing the post-hatvéssses of fruits and vegetables.
Improving the post-harvest management means aralbweprovement in the per unit
productivity. Cold chain infrastructure will reqaia huge sum of Rs. 18,000 crore to Rs.
20,000 crore investment in the next five yeahsvestment is required to build the cold
storage chain from the refrigerated trucks whiabcpre the produce from the farm gate,
then pre-cooling chambers, cooled area for sodimg) grading the produce, refrigerated
trucks for transferring the produce to the marKetlistribution or part of delivery. The
development of this chain requires huge investniertechnology, infrastructure and
maintenance. A study by Raghunath et. al (200S)dséimated that with strengthening
the supply chain the benefits to consumers anduyserd can increase by 20-25 per cent
in the most perishable commodity like tomato. Duénefficiency in the supply chain the
price received by the farmers is only about 24 p&r cent of the retail price the
consumer pays.

Post-harvest Management

Another issue in the supply chain is the ineffitipast-harvest management. The proper
integration of post-harvest technology into markgtsupply-chain is crucial. Cultivable
waste of about 24-40 per cent is reported becatisiheo inefficiency. Post-harvest
management does not only mean reducing waste botnaaintaining the quality. The
post-harvest technologies aim to address some edetlissues by optimizing quality,
safety and by reducing waste. Poor handling of ggeedowers market quality and can
substantially reduce producer returns. Our diffeeeim prices between the farm and the
retail is highest in the world. Improved handlingthods and the resolution of regulatory
requirements allow access to more distant domestickets and also international
markets. Appropriate production practices, cardfatvesting, and proper packaging,
storage, and transport contribute to good produgcality. Post-harvest management
needs to focus on enhancing value through the cgih of cost-efficient and
environmentally sound post-harvest techniquesetiuece losses and increase efficiency.
Changes in production methods can also affect lpastest product quality. Post-harvest
technology of fresh fruits and vegetables in regeatrs gained enormous momentum to
save losses during harvesting, handling, storaget@mspiration quality and quantity.
The extent of losses of fruits and vegetables dialns estimated at about Rs. 10,000
crore to 12,000 crore per annum, and the loss antify ranges between 10 per cent and
80 per cent in the most perishable fruits and \&@ges. The major causes of loss are
improper handling, poor packing, improper storagesontrolled temperature, etc. Thirty

" Cll'in Cold Chain Summit, 2007
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per cent of India's fruit and vegetable producesgeaste because of the lack of cold
storage chains. Presently, there are about 1,3@0storage facilities in India, of which
50 per cent is used only for potatoes and a largeenptage of these are either
underutilized or non-utilized for most of the yeArhuge investment is required to meet
the gap in the cold chains. There is the need toagathe available resources efficiently
and minimize the quality and quantity losses. Propest-harvest handling requires
proper cooling and packing facility, clean and tashsportation, careful handling, proper
management of environment -- temperature, reldtiaidity, ventilation and sanitation.
Value can be added to the produce by improving gheduct presentation through
grading, packaging and labeling. Farmers shouldeheouraged to adopt the ‘Good
Agricultural Practice’ (GAP) Scheme to improve qual

Marketing Reforms

India can be a market leader in the agriculturgkagefor horticultural produce if its
market functions properly. In this context the ldgg challenge that the Indian
agricultural sector faces is the integration ofediént components of the supply chain. On
the policy front there is a need to integrate adtical markets and supply chains. The
Agricultural Produce Marketing Committee (APMC) Agtohibits transaction outside
the regulatedmandis, does not allow direct marketing and direct promesat of
agricultural produce from farmers’ fields. APMC Amstricts the setting up of markets
other than by the state governments. This act msirap in the way of a new private
initiative in the modern retailing and upgradingtioé supply chain especially in the field
of fruits and vegetables. In the case of SAFAL madet up in Bangalore, the Karnataka
Government had amended its APMC Act in favour ahifarmers and consumers. Thus
initiatives should also be taken up by other s@d®ernments (for details refer to
Appendix Table A4) and adopt the model APMC Actickhproposes to remove the
controls on the movement, storage and marketin@gyfcultural commodities, and
enables setting up of commodity exchanges to erfahlees trading. Amendment in the
APMC Act will remove the restriction on direct proement from the farmers and thus
would improve the efficiency of the supply chairhig will provide farmers with the
freedom to sell their produce where it's more gadfie to them rather than in the existing
market administered by APMCs. This will also stridgweg the contract farming that will
create provisions for direct sales of farm produbeough contract farming. This
amendment would also help in the movement of preduam the surplus state to deficit
state creating a single market for agriculturaldoie and the market integration will
further help in price stabilization (Virmani and tl, 2006). Amendment to the APMC
Act will help move forward in this direction as therticulture sector can be linked to the
futures market along with strengthening the insbtu of contract farming. The
amendment will help to bring in the multinationabngpanies into the market and
establishing their retail chains.

Futures Market

Revival of agricultural commodities’ futures marketndia in early 2000 after the ban in
the 1960s has helped in integrating the foodgrams other agricultural goods markets
through price discovery and risk management. Farntsvegetables can also become part
of the futures trading through the national comrhpéixchanges. At the moment, the
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produce because of their perishable nature, shetf bfe, inefficient storage facilities
and low year-long availability, the horticultureopucts have not entered the futures
trading. The involvement of the private institutionthis process will help in getting the
horticulture produce linked to markets through murigate investment. Development of
infrastructure and availability of new techniquesthis process will further help in the
growth of the horticulture sector. SAFAL Marketasllaborating with Multi Commodity
Exchange (MCX) for creating a SAFAL National Excharexclusively for horticulture
produce spot trading and the operations are exgphéatieegin by March 2008. This would
be an electronic platform for perishable commodigad thus would help in integrating
the producers and buyers from different parts efdbuntry. The transparent price system
would be able to create price awareness, leadiogetting a better price discovery. This
would further lead to linking up of all the stakéders and also reduce post-harvest
losses due to storage and transportation. The systeuld facilitate delivery of the
produce from the shortest possible production desaling to further reduction in the
transportation cost. This will be a step forward tlee development of the horticulture
sector.

4.3 SAFAL Market Case Study

The supply chains in order to run on their efficgrevel need to build a long-term
relation between the retailers and farmers for yr@ment and to provide extension
services regarding the use of inputs, producti@hrielogy, information on harvesting,
prices, pre-cooling, grading, sorting, packagingl am-farm sorting. The government
must initiate strong measures to remove constramitsfrastructur such as setting up of
distribution centres, cold chains and link roadstite markets. Ensuring quality and
guantity of the produce to the stores is anothesergal requirement for smooth
functioning of the supply chain. If these consttaiare removed then a regular and
uninterrupted supply of the produce is assuredir§etip of an alternate terminal market
by SAFAL Market is a move in this direction.

The existing traditional system of wholesale maikebne where a commission agent
procures the produce from the farmers at a prita&r dieducting his commission charge
and then sells the produce in the wholesale maokieaders and retailers. There might be
more than one commission agent in between thisnch@his kind market has
unorganized small farmers who do not have the poweontrolling the market. They
have very little say in the final consumer priceheTproduce is sold through the
commission agents who have no interest in the tyuafliproduce but in the commission
charges as the wholesale markets are poorly desmmed congested (Coulter, 2004). The
traditional Indian markets have a non-existentastfiructure of packing, grading, sorting
and cold storages. The commission agents and sradeninate the supply chain and are
the major price setters, thus most often farmerslapendent on them for credit. Farmers
are not aware of the price setting mechanisms easybtem is not transparent and thus
don’t have any incentive to produce efficiently. lésale markets are not clean, and
lack cold storage network causes huge wastagesi foroduce, ranging between 20 per
cent and 40 per cent, is a common site.
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Institutions like cooperatives, contract farminglamowers’ association are considered to
improve producers access to markets, minimize a&i costs and remove production
constraints. It is believed that a single gatewathe regulated markets would save time
and improve efficiency. Ever since India’s NatibAgriculture Policy has envisaged the
participation of the private sector through contfacming and land leasing arrangements
to allow accelerated technology transfer, capitdlow and assured market for crop
production, especially of oilseeds, cotton and iboltural crops, investment in food
processing industry on part of the private secsobeing encouraged. This would help
farmers of fruits and vegetables through backwiaildabes of such investment. There is a
greater need that the role of private institutie# be encouraged as the government’'s
ability to intervene is seriously constrained bgaerces (Chengappa, 2006). Vertical
coordination of farmers with cooperatives, contréaiiming and retail chains would
facilitate them to deliver better output due to éswnarket risk, better infrastructure,
public investment, acquired extension servicesatetkawareness to prevailing and new
technologies, better prices, stable income, escmltiplier effect helps in increasing
incomes, output and employment (Birthal et. al, 200

Previously, marketing of fruits and vegetables waslertaken by the farmers’ co-
operatives only. Now a number of big corporate ksuike the Reliance, ITC, Aditya
Birla Group, Godrej and Bharti Airtel Group haveered the retailing of fresh fruits and
vegetables. Some of the retail and wholesale sameslready in operation by the name
of Reliance Fresh, Choupal Fresh, Namdhari’'s FeéshiTC, Metro and Adani Fresh are
also entering the wholesale market. Exports ofhfifesits and vegetables are being done
with EUREPGAP certification by Namdhari’'s Fresh aBtiarti Airtel. They have
developed a supply chain with forward and backwaenkiges operating in an efficient
manner with heavy investments in infrastructure eold chain. These business houses
have indicated that contract farming may get themelly, consistent and adequate supply
of produce of good quality.

The National Dairy Development Board (NDDB) hasrtetd the Fruit and Vegetable
Unit of SAFAL at Delhi, which is one of the firstuit and vegetable retail chains set up
as a part of the Mother Dairy Foods Processing The retail unit provided a direct link
between fruit and vegetable growers and consuniérs. other initiative was a fruit
processing Plant of SAFAL at Mumbai, a 100 per cexport-oriented unit, which
capitalizes NDDB's food processing strength. NDDd3 Iset up an alternate system of
wholesale markets in Bangalore as a pilot projébe initiative is named as SAFAL
Market and is initiated to fine-tune horticultugabwth in India, by a shift in their earlier
retail chain model to a wholesale market concepts Tharket is a move to introduce a
transparent and efficient platform for sale andcpase of horticultural produce by
connecting growers through Growers’ Associationtharmers and wholesale buyers in
various markets across the country (SAFAL websif#)e model involves establishment
of an alternate marketing structure that providesmtive for quality and productivity
thereby improving farmers’ income. Through this@agh there is an expected increased
integration between growers, wholesalers and eztaihto the market system. SAFAL
Market operates outside the purview of the APMC &udl the Government of Karnataka
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is the first state government to amend the Agnizalt Produce Marketing (Regulation)
Act to enable NDDB to own and operate such a market

SAFAL Market is a government initiative located néangalore and emphasizes on
fresh fruits and vegetables only. Bangalore is gntsorticultural producing hub with a
total area under horticulture of 15.3 lakh hectaBangalore has a huge floating
population of around 8 per cent of the total cibpplation and the per capita demand of
horticultural produce is very large, because thg isi fast growing due to the boom in
information technology jobs. The state has a nurobéorticultural satellite markets and
four major wholesale markets. The existence ofdaagd diverse market functionaries
like commission agents, pre-harvest contractorsshpuoart vendors, etc., indicate
existence of competitive environment in the hottimeé market in Bangalore (Chengappa
and Nagaraj, 2005). Bangalore has seen a numbetaif chains and new models being
initiated in last few years, but SAFAL market itfirst one of its kind to establish a
terminal wholesale market. The impact of its operat are evident on farmers, traders
and retailers. The following sections would hightiggn the structure and functioning,
supply chain, forward and backward linkages, cans$r and achievements in this
terminal market.

4.3.1 Structure and Functioning

To modernize the marketing of horticulture produee alternate system was introduced
that operates parallel to, and in addition to thesent system, and provide incentive for
quality and productivity thereby improving farmemtome by avoiding pre-contracting
and commission agents. The SAFAL Market is an dstabent of an auction market
through clock auction, backward linkage throughmfar associations and a forward
linkage in form of cash and carry semi-wholesale aetail stores. SAFAL Market
comprises of a terminal market capable of handipgroximately 1,600 tonnes per day
of fresh fruits and vegetables at full capacityedaiy to an estimate of 30 per cent of
Bangalore’s demand (Chengappa and Nagaraj, 2008) market infrastructure also has
the facility of cold storage, grading, sorting ahstribution. The business practices at the
SAFAL Markets are transparent and competitive, ttneswholesalers are a bit hesitant
and need more time to orient themselves to the system while, on the other hand,
growers have rapidly linked themselves with the meodel. The farmers are made aware
of the demand of the produce in advance by theupenecent department of SAFAL and
this ensures a consistent supply of produce inviitle the market’s quantity and quality
specifications.

4.3.2 Backward Linkages

The market is supported by 250 Horticultural FasheAssociations organized
throughout India with more than 20,000 members. félhmers’ associations are linked to
40 collection centres that are equipped to meetsfiezific or special requirements of
buyers, in terms of quality, packing and weightiwwdual growers are being trained in
quality management aspects and provided extensiervices for production

31



enhancement, by introducing improved varieties,omagmic and plant protection
practices, pre- and post-harvest management. liegyistipport in terms of packing and
transportation of produces is also arranged on Ibeliathe growers on a pre-fixed
charge. More than 200 types and quality of freslitdrand vegetables are sourced in
SAFAL Market through standard quality, grade, weighd packing and is handled by
the auction market.

Farmers or the wholesale purchasers have to regligmselves with SAFAL Market on
a very nominal charge and become its member, ierdalinvolve themselves with the
daily transactions. This is necessary to enableSBREAL authorities to have consistent
suppliers and takers and plan their future demB&adners cost to market their produce
through collection centres of SAFAL has almost cmtl by half. A traditional
commission agent was charging them 8-10 per ceit¢ wWie handling charges at SAFAL
Market are only 4.25 per cent (Chengappa and Npg2085). Farmers are provided
payment for their produce on weekly basis in foriraccount payee cheque. Farmers
selling their produce to SAFAL realize 10 to 15 pent higher profit as compared with
traditional channel (Chengappa and Nagaraj, 2008y gain through proper weighing
of produce, low transaction cost, less input cefficient transportation, less wastage,
right price and extension services. Farmers ardyréa supply more than the indent
given by SAFAL. Farmers have appreciated the tectinservice rendered by the
SAFAL. Farmers have felt that the SAFAL should makeplete procurement of the
produce at the farmers’ field. Farmers have strdetermination to develop their
association.

4.3.3 Forward Linkages

Wholesalers participate in auctions at Auction MarComplex or can even bid using
Remote Electronic System. The auction takes placevo parallels set up of clock

auction halls. Wholesalers find it an added adwgsta come at SAFAL terminal market

where all the produce is auctioned at the sameeplatber than fragmented four product-
specific wholesale markets in Bangalore. Although $SAFAL Market is located very far

from the city and auction takes place in early magnyet the purchasers find themselves
in advantage dealing through SAFAL terminal marlkeairward linkage is carried out

through 10 to 12 cash and carry stores, owned byatiction market constructed at
strategic locations in the city to cater to theuisgments of the local retailers. Four
distribution centres at the Auction Market Compbater to the requirements of the large
institutional buyers. Cold storage facility is alagailable for the wholesalers or other
market users available on payment basis. Incentvebe wholesalers are assured in
terms of availability of quantity and quality ofefh fruit and vegetables, graded and
quality checked in wholesaler/retailer friendly kador easy handling and transport. The
state-of-the-art fruit ripening facility, assuredick and efficient dispatch of produce per
auction, online wholesale price information of idims in major markets is also made
available at SAFAL market to help buyers and sugpplin their decision making.

32



4.3.4 Constraints

SAFAL Market by and large has been operating swfalg in overcoming the
constraints that the fresh fruits and vegetablegketiag is facing in India. It has been
able to establish an efficient supply chain bothhatkward and forward linkages. An
experiment of backward and forward integration pfed by NDDB-SAFAL has
benefited the farmers immensely (Chengappa, 200i6¢. up scaling of such models
involving the private players and the governmenyjplg the role of a facilitator is crucial
to make the farmers economically sustainable inldhg run. But there are still certain
constraints which, if taken care of, will furtheremgthen SAFAL Market model as a
good example to be implemented in many other pafrtthe country. The backward
integration at SAFAL has been able to bring togethe farmers’ lobby although they
are still facing certain resistance and constréio the wholesale traders. But moving
ahead, SAFAL has recently set up a National Excharfigndia, which is the country's
first spot exchange for trading on perishable agmmodities including horticulture,
floriculture, dairy products and other allied condiis. This will provide online trading
access to farmers, milk producers’ organizationd @aders across the country. The
move to introduce high-tech farm terminals will eatipt to provide backward and
forward linkages and is an outcome of change irraggh to agricultural marketing in
India. Farmers are satisfied with timely paymeransparency, good price and quality of
produce procured through the SAFAL Market.

4.35 Suggestionsfor |mprovement

Overall some improvements and new intervention®diselow, if designed into the
system, will make the SAFAL Market run more suctdbs Since SAFAL procures
only the produce which complies with certain gratendards, thus the farmers are still
forced to partly depend on the commission agentwviltage merchants to lift their
remaining produce. Thus it is more desirable thatentire marketed surplus is collected
by SAFAL, which will thus earn the farmers suppant the long run. A direct
procurement from the field would be an added ingento farmers. Farmers have not
been able to gain full faith in the working of SAEAs of now as they believe that if
they start transaction through SAFAL then they miggse the market through the
traditional commission agents and will land thentr@uble if this initiative fails.

Because of the better transportation and cold géofacilities, traders prefer to purchase
highly perishable commodities from the SAFAL Markehile the less perishable
commodities (such as onion, potato and garlic) exelusively procured from the
regulated market by the traders. But location diaathge to traders, inconvenient
auction timings and more grading procedures keepynad the traders away from the
SAFAL Market. The biggest challenge is to breakltre prevailing and the very strong
link of the commission agents. The introductiortto$ system impacts their incomes it is
even more difficult to remove them from the supghain.
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SAFAL Market needs to mobilize large buyers likestats of educational institutions,
community hostels, hospitals, canteens of IT estaivlents in the same area, factories,
other food retail chains, etc., in and around B&rgato increase their traded volumes
and run at full capacity. This might come througmext few years once more awareness
is created among the farmers and wholesale buidyeand image will help them run the
organization on higher volumes. More aggressivengetip of semi-wholesale outlets is
needed in and around Bangalore to mobilise smajlkifsu Existing market outlets of
Khadi and Village Industries Commission (KVIC), Houltural Produce Cooperative
Marketing Societies (HOPCOMS), Super Bazaars, shbel used rigorously. SAFAL
should try to meet the credit need of buyers a$ agefarmers, and play a role more than
just being a wholesale market.

These are certain indicators for the SAFAL to takeessary steps in order to attract the
traders and farmers and participate in this netiatinie. SAFAL Market initiative is an
example of improving the supply chain and thus ilegdo the development of all the
stakeholders, with special benefit to the farmérthe above prescribed suggestions are
further included and improved upon the possibitifyadoption of such a model market
can be a key to the success of horticulture inanth conclusion SAFAL Market in a
short time has been able to increase integratidwdss growers, wholesalers and
retailers into the market system in contrast tophesent traditional wholesale markets.
SAFAL Market being a one-stop-shop for buyers aeless of fruits and vegetables
needs to create awareness in both buyers andsslleongregate at a point.

5 Competitiveness of Horticulture in India®

Commodity that a nation should produce and exmodedtermined by the principal of
comparative advantage. The comparative advantdtge agout that capability of the
country to export a commodity, while the compeétiess of the commodity in the world
market is determined by the measure of export ctitiy@ness. Both the competitive and
comparative advantage of selected fresh fruits @adetables are computed and
presented in this section. For the export competigess the nominal protection
coefficient is computed, while revealed comparatidgantage is computed to check the
export competitiveness of the fruits and vegetabtethe present section the competitive
and comparative advantage are computed for onlsetifi@sh fruits and vegetables that
are being exported.

5.1 Nominal Protection Coefficient (NPCY

In this section of the study we analyze the priompetitiveness of selected fresh fruits
and vegetables. Many studies have analyzed thannabrticulture is competitive in
terms of prices. Price competitiveness is meashyetthe concept of nominal protection

8 For the purpose of the study only export competitess and export comparative advantage are measure
These concepts also apply to import competitiveaeslsimport comparative advantage.
° Mattoo et. al (2007), Gulati et. al (1994), Gukatd Kelley (1999)
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coefficient (NPC) (Mattoo et. al., 2007). NPC isthatio of the price of domestic
produce to the price of imported/exported produafter accounting for transportation
cost and other marketing costs. In other word thesratio of domestic price and border
price or the export reference price net of othest&oNPC basically helps in measuring
the divergence of domestic price from the inteoral price thus determines the degree
of export competitiveness of the commodity in gisest(Gulati, et. al, 1994). The
competitiveness of the commodities under consideratre treated under export
hypothesis that implies that these commoditiesti@ated as exportable and competes
with the domestically produced commodities at &ifpm port.

NPG = Fﬂi / |::Wi
Where NPG: Nominal Protection coefficient of commodity i
P’ : domestic (India) price of commaodity i.

P" : World reference price (border price equivaleot)commodity i, adjusted for
transportation, handling and marketing expenses.

If NPC is less than 1 then the produce is supptsdie competitive, thus implies that
domestic prices are less than the internationatepriand thus India’s produce is
internationally competitive. Between the commoditiwer the NPC more export
competitive is the commodity for India. The defioits of domestic price, border price/
reference price are explained in detail beforeréfiseilts are presented. The data required
for this computation are extracted from the tradeblases obtained by India Trades and
Personal Computer Trade Analysis System (PCTAS).

The domestic prices are computed at the four n@gatres in India -- Delhi, Mumbai,
Kolkata and Chennai. These are taken as the reypatise of markets in the respective
regions. The all-India NPC is calculated as thegiveid average of NPC estimates at
these regional markets, weighted by total arrivalsach market. The domestic regional
price is the average monthly (month end) wholepailee prevailing in the local market
in these four cities. The data is used for year52@@ich is obtained from the Indian
Horticultural Database (2005) published by the dlai Horticulture Board. The annual
price is the weighted average of monthly prices #re monthly arrivals are used as
weights (Appendix Table A5-A8).

Border price can be computed either by using thermational price adjusted for freight
and insurance. Since the information on these coms is not readily available or just
approximations, the study uses the other way ofpedimg border price. The unit export
price, that is the Free On Board (FOB) price, im$peised which is derived by dividing
value of imports or exports by their respectivergit@s_° In the case of fresh fruits and
vegetables the FOB prices are used due to lackfofmnation on international prices.

9 Due to this method, the quality aspect of the coulity is neglected which can be considered as a
drawback.
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The relevant border price or reference price usedchlculations are obtained after
deducting the transportation costs, that is dedgdboth the domestic and international
costs, port clearing charges, marketing costsetiadnargin and the processing cost if
any.

The extent to which a product has to be transpprtetketed and processed, the cost
encored on these impact the incentive a farmer fgets its export. Higher is the cost,
lower is the incentive for the farmer to export t@mmodities. The profit margin and
competitiveness reduces with increase in the cmsiponent above the production cost.
A high international cost in case of long distargort makes the commodity less
competitive if the domestic prices are relativelighh Thus under the exportable
hypothesis in order to compete with the foreign kats the domestic price has to be low
enough to make room for the transportation costgdaiGet. al, 1994). Border price
needs to be adjusted to the marketing cost andldisbn margin also. These consist of
interest costs, handling expenses, storage changagyins of wholesalers and other
miscellaneous expenses. No particular data is ablailon such estimates. Certain
primary data information and survey literature mfiation are used to have an estimate
of these costs and further used to deduct it fieenROB price to get the reference price
and compute the NPC.

The prices used in computation of the NPC are ptedein Table 24, based on the
methodology discussed above. The average differantee FOB price and reference
price is about 25 per cent of the domestic pridgs Bssumption is used for computing
the results and under this scenario the pricepeesented in the column of reference
price 1. Further, if in future we need to make oammodities more competitive then
these transportation costs need to be reduced.iedps into consideration the results
for the scenario if the transportation cost, presesand margins cost are reduced to 20
per cent of domestic price and 15 per cent of dtimgsice are also presented as
different scenarios. Based on these prices the mamrotection coefficient is computed
and presented in Table 25.

Based on the domestic price and reference pric&lB@ is computed which shows that
among fruits it is only for banana and papaya thatNPC is less than one. Thus in the
fruits we are competitive only for these two proudn the vegetable category India is
competitive in the export of brinjal, cabbage, d&awer and peas. The NPC ratio is on
margin for grapes and tomato. As the total codtraisportation, handling and margins
get reduced, more fresh fruits and vegetablesdpgdato the competitive category. This
is also illustrated in Figures 3 and 4, as the cesdtuices by 5 per cent, grapes and
tomatoes become export competitive and a furtrératéon in these costs add sapota and
onion in this category too. Also it is seen thatce the farm gate prices are less than the
market price thus a direct procurement from fare geould reduce the in-between costs
of transportatioht and commissions of the middle men. This would ke some of

1 Estimates about the transportation costs are giakefrom the literature, the most recent one oftta
et. al (2007).
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Table 24: Domestic price, FOB price and referencerpe, 2005

(Unit: Rs/Qtl)

Commodities | Domestic| FOB price | Reference | Reference | Reference
Price Price 1 Price 2 Price 3
Fruits
Apple 2987 1135 851 908 965
Banana 572 1048 786 838 891
Lime/ Lemon 1162 794 596 635 675
Mosambi 1619 1269 952 1015 1079
Orange 2124 1047 785 838 890
Grapes 2466 3250 2438 2600 2763
Litchi 3252 1301 976 1041 1106
Mango 1578 1676 1257 1341 1425
Papaya 761 1435 1076 1148 1220
Pineapple 1213 1388 1041 1110 1180
Sapota 907 1105 829 884 939
Vegetables
Brinjal 580 4699 3524 3759 3994
Cabbage 371 1064 798 851 904
Cauliflower 497 1768 1326 1414 1503
Onion 622 740 555 592 629
Peas 862 2077 1558 1662 1765
Tomato 600 792 594 634 673
Potato 440 481 361 385 409

Note: Reference Price 1 is the price with the transpiwta cost etc as 25 per cent of the
domestic price. Reference Price 2 is the price withtransportation cost etc as 20 per cent of
the domestic price. Reference Price 1 is the pwiite the transportation cost etc as 15 per cent
of the domestic price.

the commodities more competitive for exports. Tpamtation cost in India is about 20-
30 per cent higher than that in other countriesiciwtworks as an hindrance and a
disadvantage to India’s exports. When the air frartation is used for exporting produce
then the price is about 45 per cent higher thanr¢kel price and in case of maritime
transport the price is 25 per cent higher tharreies| price. This calls in for development
of ports in major port cities exclusively for expaf perishables. Due to expensive
transportation the Indian produce becomes expenane lose its competitiveness.
Within  the country also the transportation infrasture is very
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Table 25: Nominal protection coefficient under expdable hypothesis

Commodities NPC under NPC under NPC under
Scenario 1 Scenario 2 Scenario 3
Fruit
Apple 3.51 3.29 3.10
Banana 0.73 0.68 0.64
Lime/ Lemon 1.95 1.83 1.72
Mosambi 1.70 1.59 1.50
Orange 2.71 2.54 2.39
Grapes 1.01 0.95 0.89
Litchi 3.33 3.12 2.94
Mango 1.26 1.18 1.11
Papaya 0.71 0.66 0.62
Pineapple 1.17 1.09 1.03
Sapota 1.09 1.03 0.97
Vegetable
Brinjal 0.16 0.15 0.15
Cabbage 0.47 0.44 0.41
Cauliflower 0.37 0.35 0.33
Onion 1.12 1.05 0.99
Peas 0.55 0.52 0.49
Tomato 1.01 0.95 0.89
Potato 1.22 1.14 1.08

Note: Scenario lif reference price 1; Scenario 2 if reference pritand Scenario 3 if reference
price 3

expensive. The fuel price and border taxes makeréimsportation of produce from one
part of the country to other more expensive. Inittatdthere is a traders’ margin which
is estimated to be 6-8 per cent of the landed (@ogtort CIF price + port charges).

According to the latest World Bank report (Mattdoa., 2007) the biggest obstacles to
the competitiveness of India’'s horticultural expdie outside the sector rather than inside
it. The average price at the farm gate for a typhaticulture product is just 12-15 per
cent of the price at which it is retailed. So, af®) cent improvement in yields can
translate into only 2.4-3 percentage points reductn the final price, whereas a 20 per
cent reduction in international transport costs &uce final prices by 8-10 percentage
points (Mattoo et. al, 2007).

38



Figure 3: Nominal protection coefficient of major fresh fruits
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Figure 4: Nominal protection coefficient of major fresh vegetables
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5.2 Revealed Comparative Advantage (RCA)

Revealed comparative advantage ratio has been tasstlidy the export comparative
advantage of the products. The ratio is defined as:

Rin = (Xin/ Xit) (Xwh/Xw)

Where

Rin = Revealed comparative advantage ratio for Ind@raduct h
Xin = India’s exports of product h

Xit = Total exports of India

Xwh = World exports of product h

Xwt= Total world exports

The RCA ratio is the share of a given product goantry’s exports to its share in world

exports. A country is said to have the revealed pamative advantage in the product if
the ratio is greater than one. The RCA ratio I&ss tone implies a disadvantage. The
ratio is influenced by the individual countriestemal and external trade policies like
government interventions, import restrictions, sdies and high tariffs, etc. Thus, a

disadvantage may not be a true picture of the coatipa status, but it may also indicate
that the trade policies are not in favour of thpaaks of the produce.

The results of the RCA ratio for major fruits anelgetables are presented in Table 26.
The results are presented for the years 1999 t6.208e ratios are computed based on
the HS classification of the products as presemmtefppendix Table A1. Among all the
major fruits and vegetables that we produce andmxpe ratio is above one for mango
and guava in the fruits group and onion in the t&ges group for all the years. The ratio
for these two produce have been increasing sine8 afd the magnitude of the ratio is
huge. This implies that the comparative advantdgiese produce has increased over
time, India has very high comparative advantage peas RCA ratio has been above one
for years 2002 and 2003 but in 2004 and 2005 apa@imRCA is less than one. Mosambi
had the RCA ratio less than one from 1999 till 20&f2er which its ratio was 7 in 2003
which increased to 9.37 in 2004 but has come davR.27 in 2005. In mosambi and
citrus fruits other than orange and lemon India gaimed comparative advantage. For
papaya, India had the comparative advantage in,1Z8% and 2002, the ratio has now
declined to 0.89. This implies that India has ldst comparative advantage in this
commodity. The change in pattern of comparativeaathge is also illustrated in Figure 5
for selected fresh fruits and vegetables. RCA fapgs declines and later rise up to 1.17
in 2005, implying that grapes become comparatiaelyantageous for India to export.
For all other fruits and vegetables India is nowih@ any revealed comparative
advantage in exports.
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Table 26: Revealed comparative advantage of exportd fresh fruits and vegetables
from India to the world

Commaodities 1999, 2000 2001 2002| 2003 2004| 2005
Fruits

Apple 0.12 0.05 0.15 0.13 0.09 0.16 0.21
Banana 0.09 0.14 0.12 0.08 0.07 0.07 0.10
Lemon 0.15 0.25 0.29 0.15 0.23 0.16 0.20
Mosambi 0.54  0.09 0.08 0.40 7.00 9.37 2.97
Orange 0.51 0.54 0.52 0.35 0.59 0.30 0.31
Grapes 0.87 1.06 0.69 1.09 0.86 0.81 1.17
Mango and Guava 7.22 5.78 6.07 6.16| 17.92| 18.37| 18.83
Papaya 8.01 4.85 0.71 1.00 0.75 0.68 0.89
Pineapple 0.04 0.12 0.11 0.07 0.08 0.06 0.11
Vegetables

Brinjal 0.00 0.00 0.00 0.00 0.22 0.27 0.07
Cabbage 0.00 0.02 0.00 0.00 0.01 0.00 0.00
Onion 7.48 9.59 9.48 8.15| 12.41| 10.57| 10.63
Peas 1.08 0.69 0.61 2.32 2.04 0.93 0.45
Tomato 0.0 0.01 0.01 0.08 0.04 0.03 0.05
Potato 0.33 0.35 0.08 0.23 0.46 0.42 0.60
Sweet potato 0.08 0.19 0.10 0.06 0.07 0.03 0.16
Lettuce 0.00 0.02 0.01 0.01 0.05 0.06 0.03
Beans 0.01 0.06 0.00 0.01 0.11 0.13 0.11

Note: Highlighted in bold are the ones with comparatidyantage

If a commodity has a comparative advantage themedns that the share of this country
exports is increasing in the world total share, tig commodity might not be export

competitive in price terms. Thus it means that tigh delivery cost impacts the

competitive of our fresh fruits and vegetables, tuthis commodities in which we might

have comparative advantage lose in the world matietto high costs of delivery. The

best example for this are onion and mango. Mattoalg 2007 confirms that apart from

quality problems and policy barriers Indian expatdave to face an important

impediment which significantly erodes the productamst advantage enjoyed by Indian
farmers. Domestic and international transportatiost is the single largest contributor to
the retail price, accounting for nearly 25-40 pemtoof the price.
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Figure 5: Change in revealed comparative advantagef certain
commodities from 1999 to 2005
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5.3 Mapping the States with Export Potential

Various constraints, strengths and developmentsplainindividual states have been
highlighted in details in the state horticulturaission document¥. Based on these
parameters even district clusters in each statédéas identified by these mission plans.
This section of the study identifies the potens#htes for the identified fruits and
vegetables, for which we are globally competitivel dave comparative advantage in
production. These states should be targeted foaremhg the export potential of the
country. In various states various agriculturaremmic zones (AEZ) for specific crops
primarily for the purpose of exports have beengetunder the horticulture mission.
Setting up of processing units will help in enhaigcthe export potential of processed
and dried fruits ands vegetables also. Table 2Zents the identified states which have
the export potential for exports of selected frusisd vegetables. These states are
identified on basis of their share in country’sguotion, which are presented in detail in
Table 28.

Andhra Pradesh and Maharashtra are the most inmpgrtaducers of all the identified
fruits and vegetables. In Andhra Pradesh AEZ fgrega mango, and mango pulp have
been developed to enhancing exports. For mangdhranPradesh and Uttar Pradesh
together have a share of 50 per cent productiotihencountry and a large number of
export mango varieties are produces in these tatestAEZ for mango have also been
developed in Tamil Nadu and Gujarat. For banandyavishtra and Tamil Nadu are the
most important identified states. Maharashtra aloag about 80 per cent of country’s
grape production and also is the leading hub fgroexof grapes to Bangladesh, the
Netherlands, UK and UAE. Mosambi has the highestipetion in Andhra Pradesh and
Maharashtra. For the vegetables in onion, Mahai@sétthe lead producer with about
one-fourth of country’s production. West Bengal &rissa can be targeted for export of
brinjal, cabbage and cauliflower. Uttar Pradesh th&sexport potential for peas. The
identified states are leaders in the production anagor suppliers of these fruits and
vegetables to other parts of the country. Develogroginfrastructure, minimizing post-
harvest losses could create surplus for exportbése states. The availability of fruits
and vegetables in the market has a small windowm#ke exports feasible, along with
the states’ production window, the demand windowtled potential export markets
should also be identified, which will help in tatigg the states for exports at a particular
time of the year. This would also help in maintagha continuous supply at the time of
demand.

12 State horticultural missions have major emphasiguits and for vegetables only on seed production
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Table 27: States to be targeted for enhancing expisr

States Fruits Vegetables

Mango | Banana | Grapes | Guava | Papaya| Mosambi | Onion | Brinjal | Cabbage| Cauliflower | Peas
Andhra Pradesh Vv Vv V y y N Y N
Bihar Vv Vv Vv Vv Vv
Gujarat N v J y J
Haryana N
Himachal Pradesh N
Karnataka v Vv v N Ni Y
Madhya Pradesh Vi Y
Maharashtra Vv v v v v y N N Y
Orissa N N N
Punjab v N
Tamil Nadu Vv v
Uttar Pradesh v v N
West Bengal v v N N Y N
Assam N Y
Jammu_& J
Kashmir
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Table 28: Share and ranking of states in country’groduction

States Fruits Vegetables
Mango Banana | Grapes | Guava | Papaya| Mosambi| Onion| Brjal | Cabbage | Cauliflower | Peas
Andhra Pradesh 27.0 7.6 2.4 7.2 34.1 69.2 9.4 5.7
(1) (5) (4) (1) (1) (4) (5)
Bihar 7.5 5.7 15.2 1.7 12.3 155 13.3
4) 1) 3) 2 3)
Gujarat 6.3 12.2 5.1 9.3 19 8.6 4.2 4.8
5) 3) ®) ) 4)
Haryana 4.6 2.0 2.7 6.0 4.1
5)
Himachal Pradest 9.2
(2)
Karnataka 9.5 8.0 10.8 9.0 9.9 13.3 4.5 2.7
3 4) 2 3 3 3)
Madhya Pradesh 4.1 1.0 8.3 2.7 2.7 1.2 2.7
(5)
Maharashtra 5.5 27.9 79.8 12.6 21.5 30.0 25.6 5.4 5.7 6.3
(1) (1) (2) (2) (2) (1) (5) (4)
Orissa 3.6 5.3 3.8 21.3 151 14.2 2.1
(2) (3) (2)
Punjab 2.1 7.6 2.8 5.1
(5) (5)
Tamil Nadu 4.6 21.3 4.5 3.8 2.1 4.0
(2) (3)
Uttar Pradesh 22.3 8.8 3.3 3.4 2.8 52.4
(2) (4) 1)
West Bengal 4.0 3.2 8.4 9.9 31.0 30.3 37.4 6.2
5) 4) ) ) 1) 3
Assam 3.6 3.9 2.0 7.9 5.6
(4)
Jammu & Kashmir 5.7
(4)

Note: Share is in per cent and ranks in parenthesisnBs&indicate negligible or zero share.
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5.4 Potential Export Competitors

Based on the exports quantity and share from thmoréxdata in last five years, the
potential competitions to our exports have beentiied and presented in Table 27. As
shown in the earlier sections majority of Indiadgerts go to the neighboring countries
like Bangladesh, Sri Lanka and Nepal. UAE is anotingportant export market for
Indian fruits and vegetables. Our biggest competito China which has a huge
production base with an efficient supply chain dedter infrastructural facilities. This
can act as disadvantage to India. For some of théupes India has the largest market
share in the countries where the product is exgofBapes is one such commodity. We
face competition from Australia in our grapes expdo Bangladesh, and from USA in
exports to UAE. India’s market share of exports agple, lemon, pineapple face
competition with South Africa and Kenya. For mangoava and potato, Pakistan is our
competitors in the South Asian countries. Thesentt@s can give India a tough
competition if right export strategies are not aeédp

Table 29: Identified potential competing countries

Crops/ Groups Potential Competitors

Fruits

Apple China, S. Africa

Banana Oman, Singapore, Philippines

Lemon S. Africa, Jordan, Iran

Other Citus Fruits/ Mosambi Spain, France, S. Afrithailand, Netherlands
Orange Bhutan

Grapes Austraia, USA, S.Africa, Syria, Chile

Mango and Guava Mexico, Brazil, Peru, Pakistan

Papaya Malaysia

Pineapple Thailand, S. Africa, Philippines, Malays{enya
Vegetables

Brinjal Netherlands, Spain, France, Kenya

Cabbage Spain, Netherlands

Cauliflower Mexico, Australia, China, Singapore, BA
Onion Thailand, Netherlands, China, Pakistan, ledan
Peas Syria, Egypt, Greece, Kenya

Tomato China

Potato Pakistan

Sweet Potato Thailand, Indonesia, Vietnam

Beans Jordan, Kenya, Oman, Zambia, Iran, Egypt

In spite of our broad production base, due to ioieffit post-harvest handling and huge
domestic demand, the availability for exports mited. Poor infrastructure in terms of
storage, transport, cargo space, facilities asear/ports, vapour heat treatment, etc,
insufficient institutional support credit arrangemepromotion of Indian fruits and
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vegetables overseas and low research and develogfieris in terms of quality and
productivity comparable to those in other producamd exporting countries are the
major constraints to the export of fresh fruits awmegetables. The institutional
arrangements for widening the production base fqpods, efficient post-harvest
processing/handling and product promotion techngldgnely availability of inputs,
credits, creation of strong infrastructure are nexlito be able to protect the exports
markets and have good export performance and niegket

6 Lessons from Other Developing Countries

World trade of fruits and vegetables is estimatedée more than US$60 billion. The
world trend is towards increase in fruits and vafgks production in the coming years,
but the trend is not the same in all the major pooty countries. The largest increase in
production for both fruits and vegetables has bheeAsia and South America. China,
India, Brazil and Chile are the major countries AUS among the major exporter of these
fresh produce and European Union (EU) market isadrtbe world’s largest markets for
fresh horticulture produce. This market has beemvong steadily in quantity and quality
for the past two decades, and presents a significade opportunity for a number of
developing countries. The consumption of fruits aadetables across the world has also
seen a rise and is likely to increase in future.alBhis requires further increase in
production by diversification, efficiency gains dligh post-harvest management and
increasing per hectare productivity. There areasertieveloping nations which have
success stories to share and lessons to learn Treenexperience of the development of
the fruits and vegetables sector in Africa, Thallalsrael and China are presented in this
section. These experiences are picked up fromitdrature for policy lessons.

Africa, ** Kenya and Céte d'lvoire

Africa’s share of the world trade has declined leanty 60 per cent, as they remained
heavily dependent on export revenues from a limitechber of traditional agricultural
commodities, such as coffee, cocoa, or cotton, @hesns of trade have, over the past
three decades, been continuously declining. Butrapnto this trade in high-value
agricultural products is growing at 7 per cent allyu The World Bank rural
development strategy notes that high-value prodikedruits and vegetables provide an
opportunity for farmers in developing countriectonpete for a share of lucrative export
markets (Source: “Reaching the Rural Poor: Strategy Business Plan,” The World
Bank, 2003).

Some remarkable successes have been achievedmityiesin Africa that have managed
to diversify their export base into non-traditionadricultural products with market
growth opportunities and higher value such as lowtdrs and plant cuttings, fresh fruits
and vegetables, as well as processed productsasucanned pineapple and pre-cut and
pre-packed vegetables. Countries like Kenya, Sdéitlta, Cote d’lvoire, Uganda or

13 Omasa (2002) and Minot and Ngigi (2003)
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Zimbabwe have experienced over time a sustainedtgrand expansion in their export
earnings from non-traditional agricultural produatsl have in some cases even emerged
as market leaders for some of these productsplikeapple, French beans, baby corn, cut
flowers, papaya and mangoes. These products haalatiely high value per unit and/or
high perishable character, are produced and predesxer intensive use of land, labour,
knowledge, financial means and other inputs and#esn not exclusively produced for
export markets. In view of the comparative advamtafj many African countries in
producing them, they offer substantial prospectsfiiother export growth in the sub-
Saharan Africa due to the relative proximity of taege and growing consumer markets
of Europe and the Middle East, as well as the piatleimcrease in demand on the sub-
regional and domestic markets.

Success of sub-Saharan Africa is that the mostesstd exporters - Kenya, Cote
d’Ivoire -- launched their horticultural exportslyi@g on basic production factors --
access to logistic infrastructure linking produntimcations to international consumer
markets, availability of production and distributitacilities to control temperature, solar
radiation, humidity and irrigation, transparent aphranteed management information
systems, support from facilitating service indusfre. finance, input and equipment
supply), and entrepreneurial management and htiiall specialists. Kenyan
horticultural exports are indeed a success stooytitiilture has become the third largest
foreign exchange earner, more than half the exmrdasproduced by smallholders, and
smallholders gain from producing for the export ke&r Cote d’lvoire is not a big
success story because most of the exports are ggddan large industrial estates and
growth has been uneven. Ivorian exports rely ofepeatial access to European markets
relative to Latin American exporters, raising daubbout sustainability. Many of the
lessons of Kenyan horticulture can be applied dseevin Africa.

For the fruit and vegetable industry, a number eriegal strengths and opportunities as
well as weaknesses and threats were identified.tréng point is the favourable
agricultural and ecological factors, offering thespibility of a large variety of products.
Also the rising urban demand and dynamic trading eggional level provides relatively
safe training opportunities. Other strengths acevgrg market demand for out-of-season
produce and favouring geographical aspect. Theathrare a mixture of constraints to
primary production level and aspects such as diffiaccess to credits, inadequate cold
chains, non-tariff regulations as the European legigun on pesticide residue limits and
lack of knowledge of such non-traditional marketdviaghreb and the Middle East.

Kenya saw a strategic horticultural development p&tarting around 1974. Kenyan fruit
and vegetable production and exports began to gnone rapidly. Overall, fruit and
vegetable exports rose to US$95 million in 1998 per cent per year in real terms over
the period 1974-90. The importance of fruit andetagle exports in overall agricultural
exports increased dramatically during this peridihereas fruits and vegetables
accounted for about 3 per cent of agricultural ekgarnings in the 1960s and early
1970s, by 1990 its contribution had reached 1l4cpet. In the mid-1970s, this growth
was driven by investments that increased the cgpaafi the Kenyan pineapple
processing industry. Between 1974 and 1977, piregppduct exports grew more than
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sixfold, so that by 1977, they accounted for 65 gant of Kenyan fruits and vegetables
exports. In contrast, the growth in the late 1950d 1980s was driven by the growth in
exports of fresh vegetables and, to a lesser defesh fruit. The diversification into
fruits and vegetables was partly motivated by waddmodity prices. After peaking in
1977, coffee and tea prices fell sharply in thdofeing years, forcing many farmers to
look for alternative income-generating crops. Ae ttame time, export demand for
vegetables grew in the 1970s. The demand came tihenUK markets where a large
number of South Asians, who migrated from Ugandee (tb a political conflict there at
that time) to the UK, where they settled down. Kerad the experience of growing
Asian vegetables for the local Asian communitytts® farmers did not face problem in
fulfilling the demand coming from the upcoming metrkAnother factor behind growth
of fruits and vegetable production was the growtliKenya’s tourism industry. Also, the
tourism industry increased the demand for high iguéduits and vegetables by hotels
and restaurants, giving Kenyan farmers more expegien horticultural production.
Thus, the horticultural sector in Kenya has begadfitom the development of Nairobi as
a regional hub and as an important tourism desgbimat

The growth in Kenyan horticultural exports is alsdked to the increasing involvement
of smallholders in the sector. In the early 1970Qs, more than several hundred
smallholders were producing for the fresh fruit aedietable export market, accounting
for just 10-20 per cent of the total volume. Lowermational prices for coffee and tea
made it economical to involve smallholders in exgmrticulture. Coffee prices boomed
again in the 1980s, but by then many smallholdad dcquired skills in horticultural
production. At least as important, exporters beganrecognize the potential of
smallholder to meet the growing European demandhBynid-1980s, there were 13,000
to 16,000 smallholders involved in growing freslbguce for export. They accounted for
40-65 per cent of the suppliers of French beangmgegetables, mango, avocado and
passion fruit for export. Smallholders also play iarportant role in growing French
beans for export. Fresh and canned French beaesbe@ome one of the most important
horticultural exports from Kenya. The advantage lofver labour and land costs,
combined with the rising need for suppliers, wha gaovide produce throughout the
year resulted in a shift towards sourcing Frencanbeand other vegetables in North
Africa and sub-Saharan Africa. This growth wasrdsult of continuous experimentation
by farmers and traders with alternative institudibnarrangements. Alternative
institutional arrangements to provide inputs onditreobtain reliable high quality
supplies, and ensure repayment of loans acted woufa of the horticultural
diversification and growth. In 1990, around 24,06@ntracted smallholder farmers
growing French beans and other vegetables.

All the fruit and vegetable production for expod nhot grown by smallholders.

Technological change in production and increasimgrnational competition were also
encouraging larger-scale operations and verticaliyegrated producer-processor
operations. According to the FAO, the growth of Kam fruit and vegetable exports
slowed in the 1990s. Kenya and other horticultiegporters in Africa faced new

challenges due to changes in the structure of enesdemand and to the transformation
of the food retail market in Europe. Kenya'’s apilib maintain and strengthen its role in
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horticultural exports will depend largely on itsilap to adapt constructively to these
changes -- rise of supermarkets, increasing cormegn food safety, increasing demand
for convenience, increasing demand for convenielieaya horticulture currently enjoys
duty-free access to European markets as a resutieofome Agreement, which was
recently renewed for the period 2000-05. Traderdilieation will, therefore, probably
erode this preferential access. An analysis indgcdahat Kenya may eventually face
greater competition from Egypt, South Africa, ChiRrazil and Thailand if the EU
liberalizes imports. Even without trade liberalimat horticultural markets are highly
competitive subject to rapid shifts in export comitpeness. Export comparative
advantage evolves continuously in response to @saimgmarkets, technology and other
competitors. A better strategy would be to provideastructure and other public goods
and facilitate investment in general, allowing pig firms to test the competitiveness of
each sector.

In Kenya, unlike other major agricultural sub-sestwhere both external and domestic
trade has been under tight government controlsptaeketing of horticultural products
has generally been free of direct government ietetions. With the exception of onions,
the government has not been directly involved & ghcing or performance of physical
functions of horticultural marketing. The role ¢fetgovernment has been minimal and
mainly confined to regulatory and facilitative fuloms. Government is involved in
provision of extension services and promotion tgtotesearch and development. Kenya
Agricultural Research Institute (KARI) has entrust¢he task of research and
development of horticultural products to the NasibiHorticultural Research Institute.

Export channels vary widely, the four largest framd vegetable exporters contribute 40
per cent of the production from their own farmsoffrer channel involves exporters who
contract farmers to produce fruits and vegetabtesekport. The agreements between
exporters and farmers are often verbal and thexefaobject to frequent disputes. When
exporters contract directly with farmers, they aften large or medium-scale farmers
Among the four largest fruit and vegetable expsitabout 40 per cent of supplies are
obtained from large-scale commercial farms and dd&\per cent from smallholders. A
third channel involves various types of intermeesrbetween the farmer and the
exporter. Small farmers and those who do not livlne main production zones often rely
on traders or brokers to assemble produce foreeSaimetimes a large farmer who has a
contract with an exporter will coordinate the protilion and marketing of some of the
produce by smallholders living nearby. These areremiikely to be spot market
transactions. A third type of intermediation is coonity-based organizations. Through
self-selection and peer monitoring, such groups plevide some assurance of quality
and commitment. Exporters use spot market purchasdsl in gaps between their
regular supply. The export sector has become nameentrated over the 1990s, due to
the increasing role of supermarkets as importedstla® premium they give for reliability
of supply, consistency of quality and documentatibproduction conditions.

Several factors have contributed to the succesheohorticultural sector in Kenya and

Cote d'lvoire: a realistic exchange rate, stablécies, a good investment climate,
competitive international transport connectionsstitntional and social links with
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markets in Europe, and continual experimentatioth wlie market institutions to link
farmers and exporters. Smallholder participatiornsouraged by farmer training and
extension schemes, investment in small scale froigaand assistance in establishing
links with exporters. Favourable geography and atenallowing the production of
tropical fruits such as mangoes, pineapple andalax; as well as temperate vegetables
such as French beans., easy and cheap availabiligir transport and sea route to
Europe. The growth of the Kenyan tourism industrg ¢he consequent frequency of air
connections with Europe have facilitated the dgwelent of fresh produce exports to
Europe via air freight. In Cote d'lvoire, much béthorticultural export is by sea freight,
so investment and efficient management of the jpoAbidjan is of critical importance.
Domestic transportation infrastructure is also meapartant factor since horticultural
exports do not tolerate delays in getting to thrpaat. The Kenyan horticultural sector
benefits from an extensive road network in the laigt areas. It is estimated that much
of the export vegetable production in Kenya takkse within 100 kilometres of the
airport. Similarly, banana production in Céte direois concentrated along paved roads
near the port.

Another factor that helped in the success is tingdd direct government intervention in
horticultural markets. State enterprises were altiinvolved in various horticultural
processing operations, often as part of joint vastwvith foreign companies. Most of the
growth in horticultural exports, however, has beenfresh produce. The investment
climate in Kenya was good as compared to many @tfrezan countries, which allowed
investment in the horticultural sector by the logatl international firms. Similarly, Cote
d'lvoire is said to have followed an agriculturd-idevelopment strategy and kept direct
intervention in agricultural markets to a modestleProbably the area of greatest direct
involvement in the horticultural sector was in thmeapple processing, where joint
ventures between private investors and variousi@uistitutions were the rule. African
governments ventured into the risky area of fresidgpce marketing. Both Kenya and
Cote d'lvoire had relatively liberal policies redimg foreign investment and investment
by local businesses. In both countries, foreigregtment has contributed to increasing
the capacity of horticultural production, procegsamd export.

Both Kenya and Cote d'lvoire had reputations fditipal and macro-economic stability
in the 1960s and 1970s, which is necessary ta éicg-term investments in productive
capacity. Similarly, a realistic exchange rate, chhgives exporters the full value of the
foreign exchange they generate, is a critical fadtostimulating exports, including
horticultural exports. The Kenyan Government h&snadd and (in some cases) promoted
the development of a wide range of private markeimstitutions such as the Fresh
Produce Exporters Association of Kenya (FPEAK)alogroducers’ associations, self-
help groups and so on. In addition, it has allowggerimentation with a wide range of
institutional arrangements between farmers and risuyle@ spite of early attempts to
oblige processors to work with smallholders, gne&geway is now given for the most
economical arrangement to evolve in response tdkehasignals. Over the decades,
Kenyan participants in the horticultural sector éd@accumulated considerable experience
in managing the relationship between growers angtsu Today, contract farming may
be more widely used in Kenya than anywhere elsafiita, though conflicts between
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farmers and buyers are an almost universal featuiteese schemes. In Coéte d'lvoire, the
government has created a series of institutionsotwdinate horticultural exports with

varying success. The presence of the Asian comgnunitKenya has undoubtedly

contributed to horticultural crop development. lddiion, the presence of the Asian
community made it easier to penetrate the UK marfikst with Asian vegetables and

later with French beans and other fresh produce.

Both Kenya and Cote d'lvoire have invested in lattural research, developing
institutions that have their roots in the colorpariod. The fact that horticulture often
involves new crops or new varieties to satisfy élxport market only increases the need
for research and extension efforts. Disease coaindl post-harvest processing are also
particularly important in the case of horticulturasearch. And new sanitary and phyto-
sanitary requirements by importing countries creatiemand for research into ways to
reduce or eliminate pesticide residues and prettemtspread of horticultural pests.
Exchange rate policy is particularly important fborticultural exports. A market
exchange rate provides greater incentives to peducexports (including horticultural
exports). Furthermore, a liberalized market forefgn currency facilitates the purchase
of imported equipment and inputs for productionisTis more important for horticulture
than for field crops because of the need for imggbdeed, agricultural chemicals, and
specialized equipment. The Kenyan experience detmades the importance of allowing
a variety of private institutions and marketingasgements to develop. The horticultural
sector in Kenya is characterized by a wide arraynstitutional arrangements including
smallholders selling in spot markets, personalirgdtionships with traders, implicit
contract, explicit contracts, farmer organizatiomgdium- and large-scale farming, and
vertically integrated producer exporters. Many cardity channels involve various
scales of production and several types of farmgeblinkages. The government can
play a role in facilitating institutional innovatiothrough the provision of market
information, extension services, mediation of disgland the establishment of standards.

Linking small farmers to high-value urban and expoarkets is an important strategy for
raising rural incomes and reducing poverty. Sucktrategy may also be critical for
maintaining export competitiveness. The governmman facilitate linkages between
farmers and exporters or other buyers by helpingrganize farmers groups, establishing
ground rules for farmer-buyer contracts, dissenonadf information about the lessons
learned from successful contract schemes, estaigigmall-claims courts to address
contract disputes, gathering and disseminatingmnéion about the past performance of
buyers and farmers and providing certification g& to reduce the transaction costs
faced by buyers trying to purchase from many sifalners. The importance of air
freight costs in the competitiveness of exporticalture has implications. The aviation
industry is heavily protected in most parts of therld, with regulations controlling
access by foreign carriers. The positive contrdyutof the Asian traders to Kenya's
horticultural development has lessons for otherettgoing countries. Ethnic minority
trading communities are a common feature acrosswibed, from the Chinese in
Malaysia to the Lebanese in West Africa. Althouglblc and private investment in
irrigation has facilitated the growth of the houtimiral sector, the implications must be
drawn carefully. Large-scale public irrigation pojs in Kenya and elsewhere in Africa
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have often proven to be uneconomic and unsust@n&bblems have arisen from the
high cost of irrigation, the lack of adequate fbdisy analysis and problems in managing
and maintaining the system after completion. Inghst 10 years, most of the investment
and increases in capacity in Kenyan irrigation hibeen carried in the private sector, by
large-scale commercial farms and by groups of $rollers.

Clearly, the development of export horticulture elegls in part on geography, historical
accident, and agro-climatic factors. Because dfdlfactors, some countries do not have
the potential for large-scale horticultural develtemt even with the best policies and
investment. Many of the factors that have conteduio the success of the horticultural
sectors in Kenya and Coéte d'lvoire are, howevebjesti to influence through policy,
regulation, and public investment. Furthermore, thafsthe lessons derived from the
Kenyan and Ivorian examples make sense for thel@@went of commercial agriculture,
regardless of whether or not horticulture is inealy

Thailand**

Thailand is one of the leading fresh fruit and vwebke producers in Asia and Pacific
regions. Country strategic plan to encourage coraiadgoroduction of fresh produce for
export, local consumption and processing has bemuséd. Thailand being an
agricultural producer country, about 60 per centtlod total population is in the
agricultural sector and farm certification is a bagk. Business cluster of growers and
between growers and traders is emphasized to \cantiroup and to strengthen fruit
trade of the country. Also, safety and quality oésh fruit and vegetable have been
emphasized. Food safety and quality managemergsy&MS) schemes in Thailand’s
agriculture and food sectors is widely recognizadttie growth of the horticulture sector
for exports. Thailand has gradually developed QMS&aod Agricultural Practice (GAP)
for on-farm production by modifying concepts ofamtational standards since 2001. The
system has been developed to assure safety antyqiidbod, especially fresh fruits and
vegetables. The system was announced to public emte@ber 25, 2002, to ensure
growers, traders and customers get familiar to sgstem. Two years later, the
government emphasized their policy by campaigritogd Safety Year 200 make
people be aware of safe and quality food. The systssociated with management
system to prevent, eliminate or minimize physicélemical and biological hazards, to
produce free of pests and marketable quality aeoeptfrom farm through distribution
of fresh fruits and vegetables for markets and ggsimg. Other agricultural crops such as
rice, herbs and field crops are also includeds #lso the applicable practices for growers
to ensure safety and quality of fresh produce fst@mers. The on-farm management
system is emphasized on integrated pest manage(ieht) and integrated crop
management (ICM). The system helps in post-harwestagement. Key success of
guality management system in Thailand is the streagport by government policy
makers. The proposed system is accepted and @chdis growers and traders. As a

14 Surmsuk Salakpetch (2005)
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result, the trade and consumer awareness for fatelyshas increased. But still some
obstacles have to be removed by increasing theaidncand extension activities to
create awareness for growers and other industrigelstdders (produce collectors,
packers, wholesalers, processors and retailersjsi®oer groups need to be encouraged
to stimulate demand for safe and quality food. Goweent officials and others involved
in the quality management system are encouragbed txlucated and well understood at
each level in the system. Private sector and otinéegested in the system are welcome
since implementation may be limited by the capaotygovernment organization to
provide resources.

Israel'®

Israel was established 50 years ago but the aturaliresearch has started in the then
Palestine 75 years ago. The belief that for devetog of modern agriculture there is a
need to invest in research was the motivation doicaltural growth. The developmental
stages of the Israeli modern horticulture may déd into five phases. The first phase
saw the establishment of east to handle fruit petallike wine grapes and almonds. The
reason for promoting crops was the notion that \uitlited transportation means, limited
local demand, and with limited added irrigation sheare the best options. With
expansion of irrigation facilities in the secondapé citrus orchards were developed
mainly for export. In the third phase, widening thariation of fruit crops for local
consumption and some part for export was initiatester in the forth phase due to
reduced profitability of export and increase ofdbdemand led to increase in production
for the local market at the expense of export. @ueaf the markets to importation leads
to improvement in production efficiency. Increaséuterest in the agricultural
development led to the concentration of effortst tiea to a rapid expansion of this
horticultural branch by introducing many new speciét present the aim is to
concentrate on niche markets with a high returrsfpecialty product for export and local
market and reduce labour involved in horticultucabps. In the local market the
efficiency increased due to competition from otbeuntries. Horticultural products that
require intensive use of certain production factei fit in the country where these
factors exist in relative abundance. Product difféiation gives the local producers a
competitive advantage in specific market nichese if the means of achieving
differentiation is by viewing agriculture as a lidn the value-added chain from the
producer to consumer, including the retailers. Ating the product to the retailers’' needs
can provide agriculture with a competitive advaetdgjtting the retail marketing outlets
to the special characteristics of the fresh an#ybabricultural products can provide an
additional advantage.

15 Erez et. al (1998)
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Chinat®

China’s horticultural economy has comparative ativges with its varied agro-climatic
regions, its limited arable land, and its abundamic&abour. China is growing 50 per
cent of the world’s total volume of vegetables amelons. China’s 700 million farmers
make it to the world’s top fruit and vegetable proérs. By the end of 2004-05, its
farms -- mostly small, family-run operations -- IMiave grown an estimated 68 per cent
of the world’s pears, 49 per cent of its table gsapl8 per cent of its apples, 23 per cent
of its potatoes, and 13 per cent of its citrusn@Hias raised its profile in global fruit and
vegetable markets. The value of its exports dufi®g2-04 were more than double the
value from a decade earlier. China’s fresh vegetahles to Japan and several other
Asian markets and its apple exports to South-eash Aompete directly with U.S.
products. The United States has been the largedtemir China’s exports of apple
juice. China’s export competitiveness arises fraw Icosts, a growing processing
industry, and policies that encourage fruit andetalle production. However, China’s
growing domestic market may absorb more of its petidn. China is also facing stiff
challenges in improving the quality and safety adducts, upgrading marketing and
distribution infrastructure, and reducing marketoogts. Many fruits and vegetables are
high value and are motivating Chinese farmers teerdify from the production of
traditional crops such as staple grains (rice, Wwia@a corn) to horticultural products.
For most years since 1990, horticultural exportsh@# enough foreign exchange to
cover grain imports.

The horticultural industry in China is extraordiiyaperplexing, characterized by a lack
of proper linkage from production to consumptiomdafrequent government

intervention in the composition of production, png and the marketing of its

commodities. Whether or not horticultural traddl wixpand depends on government
policy regarding food security issues, decisiongtwease foreign trade protectionism,
or expand policies to increase freer trade. It wl8o depend on China’s ability to
increase capacity to process, store, package amsport horticultural products.

Although China is the world’s largest producer aotisumer of horticultural products,
the present Chinese horticultural industry is reddy backward and is grossly

inadequate to properly support neither inter-progitrade nor export, particularly for
perishable products. The Chinese horticulturaltesys lacks a critical mass in

administrative, marketing, transportation and dstion infrastructures. Also lacking

are advanced production, post-harvest and progedsichnologies, and equipment,
marketing skills and export development expertise.

China’s substantial increase in fruit and vegetg@oteluction is a major factor behind its
fast export growth. Market reforms introduced ire ttate 1970s gave farmers more
freedom in planting decisions, allowing them toatttMand from grains to more lucrative
cash crops. Fruits and vegetables yield high retyper hectare of land, and use more
labour. China’s production has grown mainly to na@nestic demand (over 90 per cent
of fruit and vegetable production is for the dorestarket), but the production increase

18 Marks and Bean (2005), Crook (1997), Wahl et. ab@).
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has facilitated China’s increased presence in ¢lél#& and vegetable trade. China’s
rapid expansion of apple production since the 1%fiies Chinese farmers’ response to
the country’s market-oriented reform policy. Chmapple production rose from 2.5
million tonnes in 1978-80 to 201.2 million tonnas 2001-03. Since the early 1990s,
China has overtaken the United States as the vgolddgest apple producer and now
accounts for more than one-third of world appledpiiion. While apple orchard acreage
in China has fallen after peaking in 1996, produttias continued to increase because of
better management techniques and commercializatiorchards.

China’s competitive advantage lies in its low pratilon costs. Material inputs accounted
for slightly more than half of production costsddabour costs accounted for less than
half. China’s abundant rural labour supply mearat thiages and labour costs are low.
Most work is done by hand, so machinery costs oimé&3e fruit and vegetable farms are
also low. Small producers serving the domestic etatkave low land costs, but
companies leasing large tracts of land in primevgrg regions pay rents similar to those
in the United States. However, commercial produdersChina’s prime fruit and
vegetable production areas of eastern Shandongneeopay land costs close to those in
the United States. Low production costs are reflch low retail prices for fruits and
vegetables in China. Most of China’s fruit and wegke exports are processed. Lack of
cold storage and other infrastructure makes tratisgoperishable items difficult, and
fresh products often do not meet exporters’ stadsdor uniformity and colour.

Processing industries have grown rapidly due tocttrabination of China’s low costs,
growing market, and government policy that encoesaggricultural processing as a
means of helping farmers. Low labour costs areyackst-saving factor for processors as
they are for growers. Many local authorities, eatpercreate jobs and develop their
economies, welcome investment by vegetable- anitdracessing companies, often
providing tax breaks, inexpensive land, or othemcessions. Environmental and other
regulatory compliance costs for food processoiShima are also much lower than in the
United States and other developed countries. Chiagricultural industrialization policy
has aided agricultural processing and trading prisss, viewing them as key links
between small farmers and markets that create haelyled jobs for rural workers.
Companies that meet government standards for tapitastment, technical prowess,
and potential to provide markets and technical Kedge to farmers can be recognized
as ‘dragon head’ enterprises. This designationsgif'® company prestige, access to
markets, authority to contract with villages, amddurable terms for loans from state-
owned banks. Fruit and vegetable processors adoh¢raompanies are among the most
prominent ‘dragon head’ enterprises. Exporting @dtural products, especially fruits
and vegetables, was emphasized as an importantovagl the farm sector in China’s
2004 policy statement that gave primary importatgeaddressing the three rural
problems of low rural incomes, slow rural econorgiowth, and a weak agricultural
sector and Chinese fruit and vegetable sector appednave the potential to solve these
rural issues.

China also faces the problems regarding huge poseht losses. A conservative
estimate based on scant data available to the &hiMinistries of Agriculture and
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Commerce and FAO suggests that up to one-thirdllohaticultural commodities
produced annually is lost before consumption. Timergence of modern supermarket
chains with advanced procurement systems is adwgnuoiarketing efficiency greatly.
The opening up of the wholesale and distributicsta@s to foreign competitors in 2005,
as a result of China’s commitment as a World Tr@dganization (WTO) member, is
likely to bring even greater competition and e#fiaty in marketing as well as increased
investment in cold chain facilities. Growing domestemand for fruits and vegetables is
providing an increasingly attractive alternativeexports, a factor that may constrain
growth in Chinese exports in coming years. As then€se economy grows, income
gains will be spread more widely over the Chinesputation. Development of modern
food markets is expanding the array of fruits amgetables available to middle and
lower income households, including those in remotend provinces and rural areas.
More households likely will emulate the consumptipatterns of the top-earning
households in coming years, and domestic consumpfidruits and vegetables will rise
sharply. High quality requirements and strict phyémitary regulations in Japan and
other Asian countries deter the entry of ChinessHrfruits. China is trying to raise
quality standards through ‘green food’ and ‘pobutifree’ production standards
promoted by China’s Ministry of Agriculture. Thesendards prohibit or limit the use of
potentially harmful chemicals by growers and s@iits on the presence of contaminants
in soil, water and air in production areas. Thdaadards are primarily for the domestic
market but also are part of a general escalatioquafity and safety standards. Many
enterprises are contracting with farmers to prodwegeetables for export and increasingly
for the domestic market. One of the motivationsdontracting is to gain direct control
over the use of chemical substances. Comparedvielaped countries such as Australia
and the United States, China processes only a gmzgdbrtion of its annual horticultural
production and there is a significant scope to eg&phe processing and marketing of
high quality Chinese horticultural products for themestic and export markets.

7 Conclusion: Policy and Strategies

Development of agriculture in India needs somecalitmanagement inputs particularly
that of supply chain management -- collaboratiommgnvarious stakeholders along with
efficient vertical and horizontal integration. Therticulture sector in particular has to
prioritize development of research in the issuegenfetics, biotechnology, integrated and
sustainable production systems, post-harvest handitorage, marketing and consumer
education. Diversification offers an attractive ioptand a major source of pushing up
growth of agricultural sector. While technologicalp-gradation and associated
institutional changes are identified as thrust sréar future development of the
horticulture sector, exports are considered to lmstnimportant for the growth of the
sector. India can look forward to emerge as a majoducer of horticultural products
and thus secure reasonable market access for its egorts, which are largely
dependent on the competitive technologies that lalp in enhancing export potential.
This development will also help in overall growthtbe economy through generation of
extra foreign exchange, creating employment oppdrés and also upliftment of the
small and marginal farmers, with definite positivmplications on income and
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employment. The government should create a posdgiweronment that will ensure a
mutually beneficial relationship between farmersd arganized sector. Along with
investment in infrastructure, development of eximsactivities and linkages with
farmers is also an important area where the govenhcan play an influential role. After
the successful trials of SAFAL Market in Bangaloreany state governments have
expressed their desire to establish similar markétr they have amended their state
APMC Acts (NDDB, 2004-05).

The two golden rules for successful developmerthefhorticulture sector are to ensure
consistency in supply and provide recorded and detnated traceability of products.
Thus, production strategies are the most cruciaktmtegy development. The basic
production factors required for high value hortiotd production are non-restrictive
policies in favour of horticultural development;itable and controllable climate
conditions, availability of labour and horticultirgrowing skills, basic local general
infrastructure for transportation and marketing, access to road, train, sea, air transport,
telecommunications, power and water; and basicl Ibodicultural infrastructure, i.e.
access to horticultural inputs and services. Predsizategy should be designed based on
financial resources, managerial skills and entmegueal capacity. The development
strategy should be based on innovation. Produdmmovations initially focused on
efficiency and effectiveness in order to increasaldg and lower costs. Now it is
important that the production innovations should¢u® on developing sustainable
production techniques, and also focus on addingievah terms of packaging and
processing.

India being the land of small and marginal farmesrd studies have been advocating the
fact that small farmers are going to feed Indias iimportant to mobilize and help them
to diversify to meet the increasing domestic demamndhorticulture products. As
identified from African nations the small farmen® dhe key to initiate the horticultural
revolution and with technical change and increasmternational competitiveness large
scale operations and vertical integration takesepl&hus to sustain the growth and
development of the small land holder, farmers shdel monitored to identify, select and
support horticultural and entrepreneurial smalleadd Linking small farmers with high
value urban and export markets would lead to thesldpment of the rural sector. An
uncontrolled expansion of horticultural productioshould not be encouraged.
Horticultural crop diversification should be encaged by intercropping horticultural
with non-horticultural crops. This will yield mor®od, more income and better soil
health. To increase the production and productieftfruits and vegetables, introduction
of vegetables in the crop rotation and adoptionrefommended practices is very
important. The use of vegetables in intercroppilsg &elps in increasing the incomes of
farmers during the period when the fruit orchar@ hat become commercially viable.
The diversification plan of the horticulture sectareds to identify potential crops area
wise and the area under low yielding vegetables fanits should be shifted to more
productive and profitable one.

There is a strong need to strengthen the researchodicultural crops to develop
demand-driven technology by improved variety, pegihagement, etc., in both public
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and private sectors. These technologies should unekly disseminated through
government institutions, NGOs and even privateigpents by encouraging farmers’
participation and upgrading their technical capaéd. A small targeted group of talented
stakeholders and small entrepreneurs should béfiddrand assisted in obtaining access
to funding, technical assistance and supply channprs. This small group should be
actively encouraged to develop business plans easilfility studies. The horticultural
development requires a minimum set of basic pradocfactors, an optimal crop
management infrastructure, post-harvest infragirectentrepreneurial management and
horticultural expertise, logistical infrastructuaed supporting financial infrastructure

Development of horticultural sector should be ageanied by the growth of the agro-
processing industry. The opportunity exists to pstenthe industry by intensifying
production of a required, appropriate variety oim&boes, cucumbers, mangoes,
pineapples, lemons, etc., for the products liketuap, sauce, juice and pickles. Thus the
production strategy should target not only meethng domestic and export demand of
fresh products but also of the processed prodidtsre is the need to improve post-
harvest operations related to handling, storage raatketing of fresh and processed
produce. Volumes saved in post-harvest losses erally the surpluses generated,
without additional cost. The horticulture sectos len immense potential of generating
employment. Additional employment can be generdtgdieveloping the horticulture-
based agro processing units. This sector needs tteveloped as an organized industry
and has to be run collectively by all the stakebdavith farmers as entrepreneurs.

The sale of fruits is generally through pre-hanasitractors, so that the farmer gets an
advanced payment and covers his risk. Vegetabtesisarally sold through commission

agents and very little of pre-harvest contractisglone. Due to this the net returns are
generally low. Farmers devote more time to theildficrops rather than to the orchards.
If the farmer does the marketing of his producedalinthen the net returns to him would

double. The marketing cost of fruits and vegetaldedmost 50 per cent of the total cost
of production, thus, there is a need to set uptitginal agencies that can advance credit
to farmer and motivate them to market the prodinesmselves. Post-harvest losses in
horticultural crops range from 15-50 per cent. Atnm level these losses increase the
marketing cost of the product and at macro levelytlalso reduce the per capita

availability. Thus there is need to develop techgms, methods and mechanics to
reduce these losses. There is a need to remo\distiogtions in the present supply chain

and create better integration between the diffelieks of the supply chain and reduce

the losses. This will result in a net gain to proghg, consumers and to the nation.

Farmers usually procure inputs from the retail readnd end up selling their produce in
the wholesale market. Buying at retail price anllirgeat wholesale price is the most
uneconomic way doing the business. Thus the invoérg of an institutional structure in

coordinating the demand of individual farmers cashuce the total cost of inputs to them.
The market needs to be demand driven rather thpplyswriven. The price of the

produce should not be based on the prevailing velatgeprice but on the basis of cost of
cultivation of that produce. Farmers should bertlogin price setters rather than price
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followers. There is also an immediate need to maegthe production, marketing and
processing processes of the produce to get maxibamn&fits from fruits cultivation.

The infrastructural problems pertaining to the cstdrage facilities are dual as some
places don’t have the cold storage while othergddwave the problem of underutilization
of the existing cold storage. The utilization iseeMower than 30 per cent of the total
capacity in many cases. There are problems wittesiructure in the processing units,
the price offered by them does not justify the pittwg wholesale price or even the cost
of production of the produce. Development of contpet international transportation,
linked to domestic air, road and rail transport {dduelp in the reduction of post-harvest
losses. High air freights are also a hindrancedst-effective exports.

In exports, large fluctuations in the productionfrfits and vegetables causes problems
in being a regular trade partner. The window oérinational demand for the horticultural
products is very small. Thus a planned stratedy & made to target the markets during
that period. India can lead in the export of naditional fruits like cassava, sapota,
litchi and guava. Further ssuccessful implementih¢he core marketing strategies will
help in future expansion of the domestic and iragamal markets. In this regard the
potential states have been identified in the stBdy.the exports face certain barriers too.
Although the Uruguay Round of 1986-1994 and thessgbent WTO agreements along
with talks under the Doha Round have brought soigerifcant changes to global
agricultural trade, but with respect to horticutudevelopment there are major protection
barriers both tariff and non-tariff. To enhance ertp there is a need to develop air
transport cargo system specialized for fresh frantd vegetables, along with the airports,
roads and rail connectivity with the area of prectnents. The country’s capability to
generate surpluses for exports depends on itdyataliab the potential of small farmers.
Thus there is a need to develop the credit strecturd farmer export cooperatives.
Awareness should be created among the farmersderstand the requirements of the
importing countries. These non-tariff barriers neete understood to get a breakthrough
in the market access. For this, assistance fromD¥P&nd exporters’ association as well
as training to the farmers is necessary. Qualititroband longer shelf life are crucial for
exports. Organic production of fresh fruits andetadle is important to capture markets
in Europe.
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Appendix

Table A 1: The HS classification used for analysis

Commodities HS Code Commodities HS Code
Fresh Fruits Fresh Vegetables

Apple 08081000 Brinjal 07093000
Banana 08030000 Cabbage 07051100
Lemon 08055000 Cauliflower 07041000
Mosambi 08059000 Onion 07031001
Orange 08051000 Peas 07081000
Grapes 08061000 Tomato 07020000
Guava 08045010 Potato 07019000
Litchi 08109060 Sweet potato 07142000
Mango 08045020 Lettuce 07051900
Papaya 08072000 Pumpkins 07099030
Pineapple 08043000 Beans 07082000
Sapota 08109030 Cassava 07141000
Other fruits 0810 Other vegetables 07099009
Total Fruits 08 Total Vegetables 07

Source:India Trades database (CMIE), DGFT

Table A 2: Domestic production in horticulture secor

(Unit: 000 tonnes)

Year Vegetables Fruits Spices Plantation Flowers
1991 58532 28632 1900 7498 233
1992 63806 32955 2291 8347 261
1993 65787 37255 2515 8866 334
1994 67286 38603 2477 9767 366
1995 71594 41507 2410 9630 366
1996 75074 40458 2805 9730 419
1997 72683 43263 2801 9449 509
1998 87536 44042 3091 11063 556
1999 90823 45496 3023 9278 535
2000 93849 43138 3023 9458 735
2001 88622 43001 3765 9697 580
2002 84815 45203 3765 9697 655
2003 93165 45645 5113 13161 -

2004 101434 49295 5113 13161 -

Source: Indian Horticulture Database (2005) by NHR)!
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Table A 3: Expenditure elasticities of demand forfuits, India

Income group Vegetables

Rural Urban Rural Urban
Very poor 0.44 0.44 0.56 0.57
Poor 0.34 0.37 0.50 0.54
Non-poor low 0.27 0.24 0.47 0.45
Non-poor high 0.18 0.12 0.39 0.39
All Group 0.28 0.30 0.47 0.48

Source: P. Kumar and Donato B. Antiporta (2001).

Table A 4: Progress of Reforms in Agricultural Produce Marketing Regulation

(APMC) Acts

AN

Sl.No. | Stage of Reforms Name of States/Union Territories

1. States/UTs where there is pierala, Manipur, Andaman & Nicobgr
APMR Act and hence no reformpgslands, Dadra & Nagar Haveli, Dam
called for & Diu and Lakshadweep

> State where APMR Act alreacyl_amil Nadu

' provides for suggested reforms

3. States/UTs where changes |Madhya Pradesh, Himachal Pradegsh,
APMR Acts have been done pRunjab, Sikkim, Nagaland, Andhfa
suggested (permitted markets |iRradesh, and Rajasthan
private/cooperative sectd,
contract farming, and dire¢t
marketing)

4. States/UTs where changes | Markets in private/cooperative sector —
APMR Acts have been done&arnataka (only NDDB), Maharashtfa
partially Contract Farming — Haryana and Gujgrat

Direct Marketing — Haryana, KarnataKa,
Maharashtra, UP, Delhi and Chandigalrh
Orissa, Assam, Mizoram, Arunachal
. .| Pradesh, Tripura, Chhattisgarh,
Sta_tes/UT_s_yvhere administrati /‘In&/leghalaya, J&K, Uttarakhand, Goa,

5. action is initiated for changes

APMR Acts est |
Bengal, Uttar Pradesh, and Pondichery
6. States where there is no progregs Bihar aakidand

Source: Acharya, S.S. (2006),

“Agricultural

Markegi Reforms: Status and Road Map”,

National Institute for Agricultural Marketing, Jaip.
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Table A 5: Main market arrival months

Crop Months of market arrivals
Apple July to October
Banana March & June to November
Lemon January to April
June to December
Mosambi January, April
November to December
Orange November to May
Grapes February to July
Mango April to August
Papaya February to June
Pineapple August to October
January to February
Sapota February to June
Pomegranate February to August
Brinjal October to August
Cabbage October to February
Cauliflower November to February
Okra April to October
Onion October to May
Peas December to February
Tomato October to April
Potato December to April

Source: Indian Horticulture Database (2005) by NHR)!
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Table A 6: Annual weighted average wholesale pricgrs/Qtl), 2005

Commodity Chennai Delhi Mumbai Calcutta
Apple 4017.55 2979.35 2768.62
Banana 508.03 618.06 652.00 408.31
Lime /lemon 864.85 1232.84 725.45 1197.05
Mosambi 1508.86 1321.32 2686.10 1216.32
Orange 1690.93 2261.56 2668.84 1312.87
Grapes 2256.02 2324.56 2336.50 3005.80
Litchi 3738.81 2425.52
Mango 1636.55 1654.13 1686.00 1263.37
Papaya 479.71 777.63 734.06 1037.36
Pineapple 1070.17 1601.15 861.18 894.28
Sapota 530.13 958.75 706.53 1093.78
Pomegranate 1752.37 2201.97 1150.99 2393.31
Brinjal 632.22 520.71 471.40 902.28
Cabbage 293.01 470.87 361.64 350.74
Cauliflower 856.55 429.06 396.64 548.17
Okra 715.34 961.95 1448.00 698.69
Onion 706.56 635.71 409.80 687.72
Peas 1133.04 848.89 791.56 991.12
Tomato 622.25 611.00 511.14 760.49
Potato 627.07 391.97 484.75 457.21

Source: Self Computed from information obtainediftadian Horticulture Database (2005) by

NHB, Gol
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Table A 7: Total market arrival in 2005, (in tonneg

Commodity Chennai Delhi Mumbai Calcutta
Apple 6310.00 414638.00 14275.00
Banana 49900.00 152546.00 29950.00 38657.00
Lime /lemon 11090.00 82255.00 6990.00 14506.00
Mosambi 6740.00 15353.00 8512.00 9404.00
Orange 5920.00 77864.00 22640.00 25196.00
Grapes 6500.00 37611.00 23705.00 18013.00
Litchi 10962.00 6456.00
Mango 14557.00 252957.00 5860.00 66344.00
Papaya 3710.00 31043.00 23056.00 4076.00
Pineapple 3480.00 15623.00 10385.00 6004.00
Sapota 3030.00 34197.00 5440.00 2494.00
Pomegranate 7750.00 36724.00 24300.00 13630.00
Brinjal 10820.00 36344.00 43200.00 19429.00
Cabbage 18870.00 21535.00 23165.00 20876.00
Cauliflower 5660.00 20987.00 17965.00 22782.00
Okra 3883.00 14435.00 1330.00 4217.00
Onion 85180.00 235042.00 93290.00 140895.00
Peas 1085.00 31700.00 8000.00 5263.00
Tomato 88780.00 94077.00 84315.00 27782.00
Potato 25640.00 199428.00 80242.00 73044.00

Source: Self Computed
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Table A 8: Weighted average country price and markearrivals, 2005

Crop Domestic Price Total Arrival
(Rs/ Qtl) (tonnes)
Apple 2987 435223
Banana 572 271053
Lime/lemon 1162 114841
Mosambi 1619 40009
Orange 2124 131620
Grapes 2466 85829
Litchi 3252 17418
Mango 1578 339718
Papaya 761 61885
Pineapple 1213 35492
Sapota 907 45161
Pomegranate 1881 82404
Brinjal 580 109793
Cabbage 371 84446
Cauliflower 497 67394
Okra 902 23865
Onion 622 554407
Peas 862 46048
Tomato 600 294954
Potato 440 378354

Source: Self Computed
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