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Executive Summary 

WHY IS POLICY 5 0  DEFENSIVE FOR 
A SECTOR THAT IS SUPPOSEDLY 
CBMPETlTlVE? 

here is persuasive evidence that India has 

a comparative advantage in agriculture. 

Yet its share in global agriculture exports 

is miniscule and its domestic market is increasingly 

protected. In global trade negotiations, India's efforts 

have been directed less towards the elimination of 

all distortions at home and abroad, than towards 

retaining the right to protect. To develop a case and 

a strategy for both domestic reforms and proactive 

engagement in international negotiations, it is 

critical to understand why a large, low-cost producer 

of agricultural commodities needs such strong 

protection and has such a feeble presence in the 

global market. 

We address this puzzle in the context of the 

horticulture sector, one of the most dynamic 

segments of Indian agriculture and international 

trade. The sector represents a 'picture of the future' 

and encompasses the major challenges that Indian 

agriculture faces in a world where food patterns 

are changing because of increasing incomes; 

delivery schedules are more demanding with the 

emergence of supermarkets in retail; and barriers 

to trade such as tariffs and subsidies are less 

important than the challenges posed by high 

sanitary and phyto-sanitary (SPS) standards. 'The 

horticulture sector also represents a miniature 

'picture of agriculture' in that here too India is a 

large, low-cost cost producer but has a tiny share 

in !global trade and seeks to protect its own market. 

A complete understanding of India's competitive~~ess 

in high value agricultural commodities has proved 

elusive because the sector has not been subject to 

an integrated analysis-from farm to retail. Most 

existing studies have examined only a single stage 

of the supply chain, for example, productivity at the 

farm, efficiency of agricultural markets, or problems 

associated with poor infrastructure, in isolation from 

the rest of the supply chain. Therefore, policymakers 

are not in a position to assess how problems identified 

at a single stage of the supply chain compare and 

interact with (often unidentified) problems in the 

rest of the supply chain. 

This study undertakes a supply chain analysis of ten 

horticultural products, based on primary surveys 

that covered 1400 farmers, 200 commission agents, 

and 65 exporters across fifteen different Indian 

states. It adds to the existing literature by laying out 

the cost and price structure of all agents and all 

markets in the supply chain, thus providing an 

integrated view of the sector. The study makes it 

possible to analyse the relative importance of factors 

that put Indian produce at a disadvantage, relative 
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to that from other countries, and hence to identify 

priorities for policy reform. 

The study comes to the conclusion that the 

competitiveness of Indids horticultural sector 

depends critically on efficient logistics and the ability 

to comply with health, safety, and quality standards 

abroad. Efficient logistics depend on improved 

communication, transport and distribution, 

suggesting that a services revolution in India is 

desirable not just for its own sake but also for the 

transformation of India's agricultural trade. At the 

same time, India must take an aggressive position in 

the WorldTrade Organization (WTO) negotiations, 

seeking not just significantly lower levels of foreign 

protection, but also much greater transparency, 

simplicity, and predictability in foreign trade regimes. 

Its negotiating position would be strengthened by 

a willingness to reform its own trade regime. 

BS INDiAN HORTICULTURE REALLY 
COMPETITIVE! 

In order to assess the competitiveness of Indian 

horticulture, we estimate the nominal protection 

coefficient (NPC) under the importable hypothesis, 

which is the ratio of domestic to international 

prices (appropriately modified to take into account 

transport and other costs) for the period 1997- 

2002 for 10 major horticultural crops. This exercise 

confirms the finding of a number of previous studies 

that India's horticulture sector is competitive in 

terms of prices, with the average NPC consistently 

below one between 1997 and 2002. The results of 

this exercise however should be viewed with caution 

because data limitations preclude effective control 

for differences in quality and for fine distinctions 

in varieties between imported and home grown 

commodities. 

While India's horticulture sector as a whole appears 

to be competitive, the level of competitiveness varies 

considerably across cornm~dities.~ Among fruits, 

bananas appear to be the most competitive: domestic 

prices on average are consistently less than half the 

price of imports when they arrive in local markets 

and there is very little variation over time during 

the period 1997-2002. However, it should be 

recognized that a large part of this difference in prices 

may be explained by the significant difference in 

quality between domestic and imported bananas. 

Grapes and oranges (limellemon) have slightly 

higher NPCs, but both appear to be becoming 

more competitive over time. Apples and mangoes 

appear less competitive but mostly because there 

were weather-related shocks in some of the recent 

years and in the case of mangoes, from the use of 

cost, insurance, and freight (CIF) price from 

Pakistan as the reference international price. Apart 

from potatoes, all vegetables are found to be 

highly competitive and even potatoes appear to 

be competitive vis-A-vis imports from more distant 

markets. Onions and tomatoes are consistently 

competitive. It is interesting to note that onions 

remained cheaper than imports even in the crisis 

year 1998. 

THEN WHY ARE DOMESTIC TARIFFS 
SO HlGH? 

It is not obvious why India has such high tariffs for 

horticulture products that are clearly competitive. 

We attach greatest credence to a combination of 

two explanations. First, tariffs for particular products 

seem to be designed to protect domestic produce 

in all regions and all seasons. Because of large 

inefficiencies in the domestic logistics system and 

storage and marketing infrastructure, there are 

significant variations in prices across regions (for 
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example, wholesale prices of apples in Chennai can 

be more than two and half-times those in Delhi) 

and across seasons (for example, the difference in 

potato prices in Delhi between peak and off-peak 

periods can be as much as 350 per cent). Thus, a 

tariff that does not vary across regions and seasons 

needs to be consistently high if the objective is to 

protect domestic produce even in markets far from 

production regions and peak seasons. The second 

explanation is that the level of tariffs is not always 

sensitive to the specific current circumstances of 

individual products, but is set at roughly similar, 

sometimes historically determined levels across a 

wide range of products-a form of policy hysteresis. 

India's resultant tariff structure, however, does have 

the virtue of being less complex, and more uniform 

and transparent than the tariff structure for fruits 

and vegetables in, say the European Union (EU). 

However, the high tariffs, vestiges of a desire for 

self-sufficiency, and comprehensive protection of 

domestic producers, clearly penalize consumers in 

regions located far from production sources and 

in seasons far from the harvest season. While the 

net costs of protection are well understood, what 

is notable here is that tariffs restrict imports even 

in places and during times when domestic products 

are not available in markets. The problem is 

compounded by the fact that India has high costs 

of transport and storage, not as much in terms of 

the explicit prices of these services as in the implicit 

costs imposed by the high rates of product wastage 

and reduced shelf-life. The result is that tariffs 

subsidize the ineficient transportation, distribution, 

and storage system more than they subsidize the 

actual producer. Therefore, the net welfare loss from 

protection is even larger because there are few 

offsetting benefits in terms of rents and revenues 

for domestic agents. 

WHAT IMPEDES INDIA'S EXPOWT3;? 

India's exports face three major impediments. The 

first is the 'logistical tax' imposed by high delivery 

costs which significantly erode the production cost 

advantage enjoyed by Indian farmers. The second 

is the gap between the high standards required by 

governments and buyers, especially in richer 

countries, and the low standards and weak 

conformity assessment mechanisms in India. The 

third problem is the trade policy barriers Indian 

exporters face in foreign markets. 

The supply chain analysis indicates that from a 

purely cost perspective the biggest impediments to 

the competitiveness of India's horticultural exports 

lie outside the sector rather than imi& it. The average 

price at the farm-gate for a typical horticulture 

product was found to be only 12-15 per cent 

of the price at which the product is retailed in 

the destination market, so that a 20 per cent 

improvement in yields will lead only to a 2.4-3 

percentage point reduction in the final price. O n  

the other hand, a 20 per cent reduction in 

international transportation cost alone will reduce 

final prices by as much as 8-1 0 percentage poi~nts. 

However, this is not to understate the importance 

for Indian farmers of developing better varieties of 

horticulture products that are internationally more 

competitive, and of using methods of production 

that are internationally more acceptable. 

Three factors explain India's high logistical tax: 

(a) geography, which is important but not decisive; 

(b) poor transport and storage infrastructure, as well 

as policies that have led to the uneven utilization 

of existing infrastructure, and the slow creation of 

new infrastructure; and (c) high marketing costs 
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due to the fragmentation of the supply chain, 

attributable to policies that have inhibited both 

integration and competition along the supply chain. 

Inadequate attention to these issues is perhaps the 

single-most important reason why past prognoses 

about dramatic growth in India's food sector have 

not come true. 

India's logistics system is significantly less efficient 

than that in other countries. Based on a number 

of comparisons, across destinations, markets, modes 

of transport and comrnodities traded, we find that 

on average, India's international transportation 

costs are 15-30 per cent higher than those in other 

countries. For example, it costs $790 to transport 1 

metric tonne of grapes from India to Netherlands- 

nearly three times the cost of transporting grapes 

from Chile to Netherlands, although Chile is twice 

as far from the Netherlands as India. 

Production in horticulture is scale neutral but 

storing, transport, marketing, and distribution 

(wholesale and retail) are subject to economies of 

scale. A number of government policies have 

prevented the realization of these economies. To 

increase its control over storage, marketing, and 

distribution of agricultural commodities during 

periods of food shortages within the country, the 

Government enacted the Essential Commodities 

Act (ECA) (1 955), Agricultural Produce and 

Marketing Act (APMA) (1972), and the Prevention 

of Black Marketing and Maintenance of Supplies 

of Essential Commodities Act (1 980). These policies 

have prevented the free mobility of agricultural 

~ roduce  and thus segmented the Indian domestic 

market into many smaller markets. The government 

has also imposed restrictions on foreign investment 

in the retail of agricultural commodities, and on 

both foreign and domestic private investment in 

wholesale. These restrictions have collectively 

discouraged and/or prevented the private sector from 

undertaking large-scale investment in agricultural 

storage, marketing, or processing activities-an 

example of horizontal fragmentation preventing 

desirable vertical integration. The result is that today 

there is no large, organized, efficient pan-Indian 

supply chain in the agricultural sector, including 

in horticulture. 

Some of the policies that have weakened private 

investment incentives and contributed to India's 

fragmented, small-scale, and inefficient marketing 

system are now being changed. The central 

government and several state governments have 

lifted measures that restricted private storage and 

interstate movement of grain and other essential 

foods. Licenses are no longer needed to establish 

food-processing firms, and replations restricting 

their size have been mostly eliminated. In addition, 

foreign direct investment in food processing 

and marketing-with the exception of retail 

marketing-is now automatically approved for 

investments involving up to 51 per cent foreign 

equity. A relaxation of the ban on foreign investment 

in retailing is also being considered. 

Teeknicalt Barriers ta Trade 

Differences between domestic and foreign standards 

are an important barrier to trade in horticulture 

but the evidence of their impact on India's exports 

is mixed. India's fresh exports that are directed 

towards regional markets with relatively low 

standards face few SPS measures-described as a 

pattern of 'defensive commercialization' in a recent 

World Bank study on the impact of standards on 

horticultural trade. There is clear evidence that 

stringent industrial country standards have been a 

prohibitive barrier for some products such as 

mangoes. In the case of other products such as 

grapes, exporters have incurred temporary losses 



EXECUTIVE SUMMARY xix 

due to the rejection of consignments that do not 

meet standards. In general, producers who have had 

to make adjustments in response to higher standards 

have typically incurred significant consignment- 

specific or recurrent transactions costs. Between 

1995 and 2000, it is estimated that nearly 270 

SPS measures were introduced on imports of fruits 

and vegetables in WTO member countries. Quite 

apart from the high level of standards, the lack of 

harmonized technical standards and treatments is 

itself a hindrance to trade. While some standards in 

industrial countries serve protectionist goals, it is 

not easy to distinguish between such standards and 

those that serve legitimate health and safety 

Moreover, some of the most demanding standards 

today are imposed not by foreign governments but 

by foreign buyers, reflecting increased consumer 

sensitivity to quality in all its dimensions. 

Inadequacies in domestic standard setting can 

legitimize foreign barriers. Concerns have been 

expressed about weaknesses in the Indian system 

of enforcemen: of pesticide-related regulations and 

standards of hygiene, which undermine the 

credibility of domestic certification processes. India 

today has a plethora of regulatory authorities 

tackling these issues, often in a piecemeal manner. 

They include various central ministries (Commerce, 

Food and Consumer Affairs, and Food processing), 

export promotion institutions, standard-setting 

bodies (as many as 24), a host of regulating bodies at 

the state level, as well as institutions like the Bureau 

of Indian Standards (BIS). A major revamp of the 

food law aimed at consolidating responsibilities and 

jurisdiction, as well as establishing closer links to 

international standards, is now underway, although 

there is no clear time frame for its completion. 

Finally, standards need to be seen not only as an 

impediment but also as an opportunity. Rising 

standards accentuate underlying supply chain 

strengths and weaknesses, and thus impact 

differently on the competitive position of individual 

countries and different market participants. Some 

countries and industries are even using high quality 

and safety standards to successfully position 

themselves in global markets. The challenge for 

India is to take a proactive rather than a defensive 

approach, so that it can exploit its strengths and 

overcome weaknesses to benefit from the emerging 

commercial and regulatory context. Some evidence 

for this more optimistic view is to be found in our 

survey of exporters: 15 per cent of exporters reported 

that rising standards had a beneficial impact on 

their exports, which was only slightly lower than 

the 18 per cent that reported an adverse impact. 

Trade Polley Barriers 

Indian exporters face border protection regimes 

in foreign markets that are opaque, complex, and 

deceptively protectionist. Among the most pernicious 

forms of trade protection in horticulture are the 

systems of: (i) entfiy prices which discriminate 

against efficient delivery, (ii) tariff quotas that 

subjects imports above specified low levels to harsh 

tariffs, and (iii) special safeguards (SSGs) that are 

a source of considerable uncertainty for successful 

exporters. Furthermore, preferential access schemes 

and tariff escalation discriminate against, 

respectively, imports from certain sources and more 

advanced stages of processing. Subsidies in the form 

of direct payments to producers in developed 

countries, which have occupied centre stage in 

agricultural negotiations are, however, less important 

in horticulture. Given the other serious problems 

faced by Indian exporters, it is difficult to establish 

how far external trade regimes are today a binding 

constraint on India's export expansion, although 

there can be little doubt that these regimes would 



be a serious impediment if India were to emerge 

as a major exporter. 

The three factors, logistical costs, quality, and 

tariffs, interact with each other and have a combined 

effect that is greater than the sum of the parts. 

Logistical costs and foreign tariffs penalize 

exporters multiplicatively, because the latter are 

imposed on a price that includes the former. Poor 

logistics (not just as a direct component of costs 

but also through waste and delay) weaken the 

incentives for producers to improve quality. Limited 

standardization makes physical inspection a 

precondition for transactions, creating the need for 

cross-hauling from producer to regional hubs to 

consumers, thus adding further to transport costs. 

Domestic protection can increase the costs, of 

transport for exporters, because low levels of imports 

imply that exporters must bear the costs not only 

of the outward journey, but also the unutilized 

capacity on the inward journey. 

SUMMING UP 

Inefficiencies in supporting services are an important 

reason for the high protection that is granted to 

an otherwise competitive sector. The tax imposed 

by inefficient supporting services on the Indian 

horticultural producer may well offset any assistance 

offered by domestic protection. At the same time, 

inefficient logistics are also today probably as big 

an impediment to exports as foreign protection 

and restrictive standards, and could well be a bigger 

impediment than inefficient domestic farming. 

A large part of the inefficiency in services such 

as transport, storage and distribution is due to 

restrictions on domestic and foreign competition. 

There are also fundamental weaknesses in the 

infrastructure in these sectors that can be remedied 

by creating a favourable environment for private 

investment and undertaking the necessary public 

investment. 

Looking ahead, India needs simultaneously to take 

steps to lower the logistical tax its farmers face at 

home, strengthen its regulatory framework and 

take an aggressive position in international trade 

negotiations. The inefficiencies identified in the 

services sectors supporting horticulture reflect 

problems affecting trade not only in agriculture 

but in all other sectors. Thus deeper reform of the 

entire range of services supporting agriculture, 

including air, maritime, and road transportation, 

as well as storage and marketing is vital to India's 

emergence as a significant trader. Enhancing 

the efficiency of supporting service sectors will 

strengthen the political case for, and economic gains 

from, both the liberalization of Indian agriculture 

trade and improved access to foreign rna rke t~ .~  At 

the same time, India needs to continue its active 

role in the WTO negotiations, seeking not just 

significantly lower levels of protection in destination 

markets, but also much greater transparency, 

simplicity and predictability of foreign trade 

regimes. While it should continue to subject foreign 

standards to scrutiny, and where necessary, legal 

challenge, there is also an urgent need to improve 

domestic standards and to develop mechanisms 

to credibly signal higher quality. 

1. The estimates of competitiveness at the commodity 

level are found to depend critically on the choice 

of reference international price. One issue is that 

for many horticultural products, imports are small 

and come from only dose neighbowing countries. 

For example, India imports small amounts of 



potatoes, mostly from its immediate neighbours 

(that is, Bhutan and Nepal) and imports no 

mangoes at all, but the most relevant external 

source is Pakistan. If CIF prices from these 

countries are used, Indian potatoes and mangoes 

appear only marginally competitive. But the 

production base of many of India's neighbours is 

small relative to India's needs, and any imports by 

India are likely to raise prices in the neighbouring 

countries. Thus, an NPC estimate for these 

commodities that takes 'neighbouring country' 

international prices as given is likely to be biased 

upward (that is, actual NPC is lower than estimated 

NPC). In contrast, if the prices of products from 

more distant and more significant sources are 

considered, Indian potatoes and mangoes both 

appear to be significantly competitive. 

2. A discussion of the priorities and strategies for 

services reform is contained in the companion 

report prepared for the Indian Government, 

'Sustaining India's Services Revolution'. Trade 

facilitation and standards in horticulture in the 

Indian context are being addressed by two separate 

reports currently under preparation. 





An Overview 

INDIAN AGRICULTURE: THE 
PUZZLE OF PROTECTION AND 
GOMPAWT!VE ADVANTAGE 

ndia's agricultural policy presents a puzzle. 

First of all, there is persuasive evidence that 

India has an overall comparative advantage 

in agriculture (Figure 1. la). Second, government 

intervention has, in the aggregate, penalized rather 

than assisted Indian agriculture, even though certain 

inputs have been subsidized. These two observations 

suggest that India would take a strong aggressive 

position in international negotiations, and would 

push for the elimination of trade distorting policies 

both abroad and at home. But the truth is quite 

different: India's efforts have been directed largely 

towards retaining the righr to protect its domestic 

agricultural sector, and in recent years, tariffs have 

actually been increased on certain products. Finding 

the solution to this puzzle is critical to developing a 

case and a strategy for both domestic reforms and 

proactive engagement in international negotiations. 

The defensive position and actions have traditionally 

been explained by appealing to the fact that nearly 

58 per cent of India's total labour force and 75 per 

cent of its people below the poverty line derive their 

livelihood from the agricultural sector ( ~ i ~ u r e  1. l b), 

and liberalization could have an adverse effect on 

these groups. While this broad argument for caution 

may be valid, it lacks analytical and empirical 

underpinnings. After all, if the sector as a whole is 

internationally competitive, and can be expected 

to expand output in an undistorted world, then that 

should lead to increased employment and income 

for those engaged in the sector. The poor can also 

be expected to benefit from such an outcome, 

unless we have other reasons to be skeptical about 

the distribution of benefits from trade. 

Part of the solution to the puzzle may lie in two 

features of Indian agriculture: heterogeneity of' pro- 

duction conditions and segmentation of the national 

market. Even though India may have a comparative 

advantage in agriculture as a whole, certain crops, 

regions, and holdings are not internationally com- 

petitive. The heterogeneity has persisted because 

low productivity regions have been shielded from 

competition by policy restrictions on, and the 

high transport costs of, the internal movement of 

agricultural produce. Given the low level of diver- 

sification and the large disparity in agricultural 

productivity and infrastructure across Indian states, 

there is concern that greater openness to interna- 

tional trade could involve large-scale dislocation 

in the sector and significant adjustment costs. 

Formulating a strategy that strikes the right balance 

between efficiency and equity will require 

considerable information and analysis. It would 
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involve identifying the crops and the production 

regions that are already internationally competitive, 

and the crops and regions that are not, but could 

be, if certain constraints were overcome through 

policy reforms. The strategy would also require 

identification of crops and regions that are inherently 

uncompetitive, where farmers would have to switch 

to alternative crops or alternative occupations in 

the post-liberalization period, and the associated 

adjustment cost involved in such a transition. 

Finally welfare gains from trade liberalization would 

need to be evaluated under different scenarios, that 

is, with and without adjustment costs, as well as 

with and without igricultural reforms in the 

industrialized countries. 

This study addresses some of these larger questions 

in the context of the Indian horticulture sector. 

The decision to study the horticultural sector was 

made (in consultation with India's Ministry of 



Commerce) for three reasons. First, the sector is 

already among the most dynamic in both Indian 

agriculture and world trade. Shifting food patterns 

at home and abroad, based on both increased 

incomes and greater nutritional awareness, are 

steadily increasing the importance of horticultural 

production and trade. Second, the problems 

that confront perishable horticultural products, 

particularly relating to transportation, represent 

in a particularly stark form those that affect the 

Indian agricultural sector as a whole. Finally, the 

horticulture sector may represent a 'picture of the 

future' for agriculture as a whole because it is a 

sector which is less restricted by measures such 

as subsidies and (arguably) tariffs, but sees an 

increasing demand for higher standards due to 

health, safety, and broader quality concerns. Thus 

the sector encompasses the major challenges that 

Indian agriculture faces in a world of increasing 

incomes, tougher delivery schedules, less restrictive 

conventional trade barriers, and more demanding 

product standards. 

HORTICULTURE: POTENTIAL 
AND PROBLEMS 

The performance of the Indian horticultural sector 

in the last decade has provoked dramatically 

differing assessments.' Some have described it as 

a '!golden revolution', presumably to distinguish it 

from the earlier 'green revolution' (Bannerjee 2005). 

Others have dismissed these views as a hyperbolic 

description of a fundamentally stagnant sector. We 

find that the truth from a trade perspective is more 

complex. The sector is beginning to come alive 

but it faces formidable constraints. 

India is one of the largest and lowest cost producers 

of high value agricultural commodities and yet has 

a minuscule share in global trade. It produces nearly 

I I per cent of all vegetables and 15 per cent of all 

fruits in the world (Figure 1.2). The unit values of its 

exports (free on board, FOB) are nearly half the 

corresponding world unit values. Yet its share in global 

exports ofvegetables is only 1.7 per cent andin fruits 

a meagre 0.5 per cent. At the same time, its own 

market is heavily protected. Finding an explanation 

for this strange conjunction of low costs, low exports, 

and high protection is vital to any assessment of the 

competitiveness of Indian agriculture in a liberalized 

!global trading environment. 

Many economists and policy makers have, in the 

past, attributed India's poor export performance to 

an overvalued real exchange rate and the anti-export 

bias in its trade policy, the latter being a by-product 

of the Government of India's (GoI's) broader 

objective of achieving self-sufficiency and food 

security in agriculture. The gradual depreciation of 

the Indian currency since the mid-1 980s, the large 

devaluations in 199 1 and 1993, and the subsequent 

move to a flexible exchange rate regime corrected 

the overvaluation in the real exchange rate. During 

the last several years, a number of policies have been 

initiated to reduce the anti-export bias in India's 

trade policy. While these reforms have relaxed some 

of the constraints affecting the horticulture sector, 

the much anticipated surge in export is yet to 

materialize. While India's unit value of exports 

continues to be one of the lowest in the world, its 

share in global exports in recent years has been less 

than that in the early 1990s (Figure 1.2). 

A complete understanding of India's competitiveness 

in high value agricultural commodities has proved 

elusive because the sector has not been subject to 

an integrated analysis-from farm to retail.. Most 

studies have examined only a single stage of the 

supply chain, for example, productivity at the farm, 

efficiency of agricultural markets, or problems 

associated with poor infrastructure, in isolation of 
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Figure 1.2: India's Cost of Production and Marliet Share 

India's share in global production (2001-3) 

Vegetables 

" \ India's share in global exports 

Fruits 
2.1 -c------------ (1991-3) 

.7 4 (2001-3) 

per cent 

. - -. - . .. - - . . . -. . - , , -. . .  

Fruits i.; ' , - ' 1 63 
- -. .. . - -. - - 

per cent 

per cent 

Source: UN COMTRADE Statistics, Staff estimates. 

the rest of the supply chain. The researchers were 

not in a position to assess how the problems they 

identified at the single stage of the supply chain 

compared with the (unidentified) problems in the 

rest of the chain. 

This study undertakes a supply chain analysis of 

thirteen high value agricultural commodities, based 

on primary surveys that covered 1400 farmers, 

200 commission agents, and 65 exporters across 

fifteen different lndian states (see Appendix 2 for 

details). It adds to the existing literature by laying 

out the cost and price structure of all agents and all 

markets in the supply chain, thus ~roviding an 

integrated view of the sector. It becomes possible 

to analyse the relative importance of the factors that 

put Indian produce at a disadvantage relative to that 

from other countries. This framework also enables 

us to simulate the potential costs and benefits of 

policy intervention at different stages of the supply 

chain and thereby help prioritize and formulate 

policies that would have the biggest impact on 

India's competitiveness. 

WHAT IMPEDES EXPOBRTS! 

The supply chain analysis indicates that from a 

lments purely cost perspective the biggest imped: 

to the competitiveness of India's horticultural 

exports lie outside the sector rather than inside it 

(Figure 1.3).2 

Factors within the agriculture sector are found to 

have a limited bearing on competitiveness from a 

trade perspective, with the impact on final price 

seen to be much smaller than the factors outside 

the sector. For example, the average price at the farm- 

gate for a typical horticulture product is found to 

be only 12-1 5 per cent of the price at which the 
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product is retailed in the destination market. This 

implies that a 20 per cent improvement in yields 

(which is huge, since yields have increased by only 

eight percentage points during the last 15 years!) 

will lead only to a 2.4-3 percentage points reduction 

in the final price. This is not to understate the 

importance for Indian farmers of developing 

better varieties of horticulture products that are 

internationally more competitive on the quality 

dimension. Improved agronomics and better 

technology that can enhance the quality of products 

in terms of their appearance, size, colour, taste, and 

shelf-life are of considerable significance if India's 

horticulture sector is to become competitive both 

at home and abroad. But since the production- 

related problems in agriculture are well-known and 

extensively re~earched,~ they do not form the major 

focus of this study. 

India's exports face three major impediments. The 

first is the 'logistical tax' imposed by high delivery 

costs which significantly erode the production cost 

advantage enjoyed by Indian farmers. The second 

is the gap between the high standards required 

by governments and buyers, especially in richer 

countries, and the low standards and weak 

conformity assessment mechanisms in India.. The 

third problem is the trade policy barriers that Indian 

exporters face in foreign markets. 

Comparing India to selected countries, across 

destination markets, modes of transport, and 

commodities traded indicates that, on average, 

India's international transportation costs are 20-30 

per cent higher than those faced by other countries. 

Since transportation costs are found to account for 

nearly 45 per cent of retail price when air transport 

is used and 25 per cent in case of maritime transport, 

Indian products are 5 to 15 per cent more expensive 

than their foreign counterparts simply on account 

of high international transportation costs. Logistical 

cost is dected by two factors: geographical distance 

which cannot be remedied and logistical inefficiency 

which can but has not been remedied. Our estimates 

suggest that an improvement in the efficiency of 

the transportation and logistics system (both the 

domestic as well as the international transport costs) 

by 20 per cent could reduce final price by as much 

as twelve percentage points (that is, a saving of Rs 8 

on a final price of Rs 62). 
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Poor quality has two dimensions: weak safety 

and health standards that legitimize prohibitive 

SPS barriers imposed by foreign governments; 

inadequate standardization of products that reduces 

attractiveness for foreign retailers. Our survey of 

exporters suggests that Indian products are not 

perceived to be of lower quality by Indian exporters. 

Furthermore, many Indian exporters have focused 

on regional markets and so far there have been 

limited encounters with the demanding standards 

of the industrial countries-described as a pattern 

of 'defensive commercialization' in a recent 

World Bank study on the impact of standards on 

horticultural trade. There is clear evidence that 

stringent industrial country standards have been a 

prohibitive barrier for some products such as 

mangoes. In the case of other products such as 

grapes, exporters have incurred temporary losses 

due to the rejection of consignments that do not 

meet standards. In general, producers who have 

had to make adjustments in response to higher 

standards have typically incurred significant 

consignment-specific or recurrent transactions 

costs. Meeting increasingly high standards will be 

a critical challenge in expanding exports to more 

profitable destinations. 

Indian exporters face border protection regimes 

in foreign markets that are opaque, complex, 

and deceptively protectionist. Among the most 

pernicious forms of trade protection in horticulture 

are the systems of: (i) entry prices which discriminate 

against efficient delivery; (ii) tariff quotas that 

subjects imports above specified low levels to harsh 

tariffs; and (iii) SSGs, which are a source of 

considerable uncertainty for successful exporters. 

Furthermore, preferential access schemes and tariff 

escalation discriminate against, respectively, imports 

from certain sources and more advanced stages of 

processing. Subsidies in the form of direct payments 

to producers in developed countries, which have 

occupied centre stage in agricultural negotiations are, 

however, less important in horticulture. Given the 

other serious problems faced by Indian exporters, 

it is however difficult to establish how far external 

trade regimes are today a binding constraint on 

India's export expansion although there can be 

little doubt that these regimes would be a serious 

impediment if India were to emerge as a major 

exporter. 

The three factors, tariffs, logistical costs, and quality, 

interact with each other and have a combined effect 

that is greater than the sum of the parts. Logistical 

costs and foreign tariffs penalize exporters 

multiplicatively, because the latter are imposed on 

a price that includes the former. Poor logistics (not 

just as a direct component ofcosts but through waste 

and delay) weaken the incentives for producers to 

improve quality. Limited standardization makes 

physical inspection a precondition for transactions, 

creating the need for cross-hauling from producer 

to regional hubs to consumers, thus adding further 

to transport costs. Domestic protection can increase 

the costs of transport for exporters, because low 

levels of imports imply that exporters must bear 

the cost not only of the outward journey, but also 

the unutilized capacity on the inward journey. 

WHY ARE DOMESTIC TARIFFS 
SO HIGH! 

In order to assess the competitiveness of Indian 

horticulture, we estimated the NPC, which is the 

ratio of domestic to international prices (appropri- 

ately modified to take into account transport and 

other costs), at the all-India level, both separately 

and aggregated over all regions and over all months, 

for the period 1997-2002. 
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Addressing this question reveals the inadequacy of 

analyses based solely on aggregative data. For example, 

data limitations preclude effective control for 

differences in quality and for fine distinctions between 

varieties between foreign and domestic commodities. 

Nevertheless, our results support the findings of a 

number of previous studies that India's horticulture 

sector is competitive in terms of prices. As Figure 

1.4 shows, the average NPC has been consistently 

below one between 1997 and 2002; there is some 

variation across products (discussed in Chapter 3). 
In the case of bananas, domestic prices on average 

are consistently less than half the price of imports 

when they arrive in local markets. Grapes and oranges 

have slightly higher NPCs, but both appear to be 

becoming more competitive over time. Apples 

and mangoes, however, appear to be borderline 

competitive. For mangoes, the NPC was significantly 

higher than one only in 1998, though it has been 

fluctuating close to that level. All vegetables are also 

competitive except for potatoes in some years. 

Why then does India have such high tariffs for 

even the horticulture products that are clearly 

competitive? There could be several explanations for 

this. One is that the tariffs are purely precautionary, 

and meant to deal with circumstances where foreign 

suppliers benefit from a sudden reduction in costs, 

thanks to an act of God or government. However, 

we find that international unit prices of horticultural 

products have not displayed much variability, and 

governments have been remarkably restrained in 

subsidizing such produce. Another explanation is 

that the market for a product is not homogeneous 

but differentiated, either horizontally (that is, 

foreign and domestic products are different varieties) 

or vertically (that is, foreign and domestic products 

are of different quality), in which case the tariff can 

serve a protectionist purpose. While this explanation 

cannot be ruled out, our survey of exporters does 

not suggest that Indian products are significantly 

inferior to foreign products. 

We attach greatest credence to a combination of 

two explanations: tariffs are intended to protect 

domestic produce in all regions and all seasons 

regardless of the variations in prices across space 

and time; and that the level of tariffs is not always 

Pig"" 1.4: NPCs for Horticulture: Al India, 1337-2002 

1997 1998 1999 2000 2001 2002 Average 

Source: Staff estimates (see Appendix for a discussion of the estimation methodology). 
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sensitive to the specific current circumstances of regions and over time (Figure 1.5). First of all, we 

individual products, but is set at roughly similar, find large regional variations in prices. This is a 

sometimes historically determined levels for a wide consequence ofthe vastness of India, where distances 

range of products-a form of policy hysteresis. between growing and consuming regions are often 

quite large. These large distances become even more 

A better understanding of the aggregate numbers of an issue because of high domestic transportation 

can be obtained by looking at the evidence across costs, and high wastage when commodities are 

Figure 1-1.5: Pricc Variation across Space and Seasons for Domestic and Imported Apples and Potatoes 
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moved, due in large part to poor infrastructure and 

the lack of cold storage infrastructure. Consider the 

case of apples. The major apple producing areas 

of the country are located in the north and north- 

eastern parts of India, and most apple trade happens 

through Delhi. Domestically grown apples are 

much cheaper than foreign apples in markets 

located near these regions. However the high cost 

of transporting and marketing these in the southern 

and western regions leads to very high prices in 

these markets, rendering domestic production 

uncompetitive. Apple prices in Chennai are almost 

70 per cent higher than those in Delhi. Similarly, 

the largest potato growing states are Uttar Pradesh 

and West Bengal, together accounting for more than 

70 per cent of production. There is a 40 per cent 

price differential between Kolkata in the east and 

Chennai in the south. This margin makes imported 

potatoes relatively more expensive in the north 

and east, but relatively cheaper in the western and 

southern regions. 

There are also large variations in prices and 

availability across time because production of many 

horticultural commodities is seasonal in nature. 

In India, seasonality effects are further accentuated 

as storage facilities are both expensive and rare. Still, 

many of the products considered in our study were 

found to be competitive, were available throughout 

the year domestically and not imported at all, and 

would probably not be imported in large amounts 

even if tariffs on them were brought down to zero. 

These include products such as bananas, onions, 

and tomatoes. But in the case of some products, 

there were seasons in which prices soared above 

international levels or availability- declined drastically. 

In Delhi, for example, potato prices ranged from 

Rs 2.9 1 per kg to Rs 9.53 per kg in a single year 

(2002). Regions also differ widely from each other 

in terms of availability. Apples are available almost 

throughout the year in Delhi, but are missing from 

Chennai markets for four months of the year. 

Grapes are available for eight months of the year 

in Delhi, but for only five months in Kolkata. In 

general, availability of fruits and vegetables tends 

to be better in the north, and worse in the south. 

It would clearly be efficient to allow consumers in 

all regions and at all times to buy from the cheapest 

domestic or foreign source. Current high tariffs, 

however, penalize consumers in regions located far 

from production sources and in seasons far from 

the harvest season. While the net costs ofprotection 

are well understood, it is notable that tariffs restrict 

imports in places and during times which domestic 

products find difficult to reach. The existence of 

tariffs in such circumstances creates an incentive 

for inefficient transport and inefficient storage. The 

result is that tariffs hurt consumers, and they 

subsidize an inefficient distribution and storage 

system more than they subsidize producers. 

Therefore, the net welfare loss they create is even 

larger than usual. 

To conclude this overview, the high costs of product 

delivery are today probably as big an impediment 

to exports as foreign protection and demanding 

standards, and could well be a bigger impediment 

than inefficient domestic farming. They also 

increase the cost of supplying the domestic market 

and are probably an important reason for the 

high protection that is granted to an otherwise 

competitive sector. A large part of the high costs is 

attributable to weaknesses in the transport, storage, 

and marketing infrastructure that only significant 

public and private investment can remedy. However, 

costs are also kept unnecessarily high by policy 

restrictions, particularly those that impede 

competitive supply of transport and distribution 

services. Remedying the acute inefficiencies of 
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supporting service sectors will greatly strengthen 

both the political case and economic gains from 

further liberalization of Indian agriculture. 

NOTES 

1. For the purpose of this study, the horticultural sector 

is defined to include fruits and vegetables, which 

consist of the following four main categories: (i) fresh 

fruits; (ii) fresh vegetables; (iii) processed fruits; 

and (iv) processed vegetables. Fresh vegetables and 

fresh fruits include products that are only found 

in Chapters 7 and 8 respe~tively of the HS 

Nomenclature while 'processed' fruits and vegetables 

refer to products foundonly in Chapters 20 and 21. 

2. The barriers to trade mentioned in Figure 1.3 

are only a subset of factors affecting India's trade 

in high-value agriculture. For a more detailed 

discussion of potential barrier to trade, see World 

Bank (2005a). 

3. See Gulati and Pursell (2003), Gulati, Pursell, and 

Mullen (2003), Kapila and Kapila (2002), and 

Umali-Deininger (2004). 



Ha3RTiCULTURE grew by 134 and 236 per cent during the past two 
A GLOBAL P%WSPEC+IVE decades, respectively. China is currently the world's 

he horticulture sector in India is an 

important segment of the economy. In 

20034 ,  it contributed nearly 30 per cent 

of agricultural gross domestic product (GDP) from 

only 8.5 per cent of India's gross cropped area. Its 

gowth in India has been steady but not spectacular. 

World production of fruits and vegetables grew 

by 30 per cent between 1980 and 1990 and by 56 

per cent between 1990 and 2003, reaching 1274 

million tonnes by 2003. As Figure 2.1 shows, much 

of this growth occurred in China, where production 

largest fruit and vegetable producer, with a share 

of 34 per cent, followed by the Latin America and 

Caribbean region (1 1 per cent), India (10 per cent), 

and Africa and the EU (both at 9 per cent) .2 

A comparison of productivity level and growth 

across selected countries shows that India suffers 

from low productivity, and improvements in yields 

have been considerably lower relative to other 

countries, especially China (Figure 2.2). In fruits, 

all countries, Brazil, Chile, India, China, and South 

Africa, have seen improvements in yield per 

Figlare 2.6: Pr~d~Cti~~11 and Grow& of Horti~dture in Seleded Countries, 1980-2004 

Production Growth of Production 

. . 
' .  

China lndia Br 
China lndia Brazil South Africa Chile 

@ 1980 c! lg90 pa 3~ 2004 ..--.. 
&# 1980-90 199&2004 

Source: FAO, Staff estimates. 



12 FROM COMPETITION AT HOME TO COMPETING ABROAD 

Figure 2.2: Yield per Hectare in Fruits and Vegetables in Selected Casaneries, 1398-,2004 
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hectare, though India's improvement has been the 

lowest in the group. While Chile and South Africa 

are the clear leaders in terms of absolute yield per 

hectare, China has seen the biggest improvement 

in yield between 1990 and 2004. Despite a smaller 

improvement, India has maintained its fourth 

place. In vegetables, the picture is similar to that 

in fruits, except that the yield gap between India 

and the other countries is considerable and is 

widening rapidly (except with South Africa). For 

example, in 2004, while the yield level in India 

was nearly 70 per cent of the Chilean level in case 

of fruits, it was only 45 per cent in case of 

vegetables. These figures suggest that with adequate 

investment and the right policies, India has the 

potential to raise its yield in horticulture. 

The trend growth of overall Indian horticultural 

production has been 4.2 per cent per annum over 

the period 1991-2 to 2001-2 (Figure 2.3). 

Vegetable production has grown a little faster (4.6 

per cent per annum) than fruit production (3.6 

per cent per annum). Growth in vegetable 

production has come from both an increase in 

acreage (2.1 per cent per annum) and an increase 

in land productivity (2.5 per cent per annum). 

However, the growth in fruit production is 

attributable much more to an expansion in acreage 

(3 per cent per annum) than a spurt in productivity 

(0.6 per cent per annum). In each case, the most 

recent year or two has seen a slight dip in both 

production and productivity after a decade of 

steady gowth. 

Trade in horticulture products has been among the 

most dynamic areas of international agricultural 

trade. It has been stimulated by rising incomes and 

growing consumer interest in product variety, 

freshness, convenience, and year-round availability. 

A facilitating role has been played by advances in 

production, post-harvest processing, and logistical 

technologies, and increased levels of international 

investment (Diop and Jaffee 2004). As indicated 

earlier, India however has not emerged as a major 

player in international trade, and its exports are a 

small fraction of both world horticultural exports 

and domestic production. 
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Global Trade Pztteapns 

The structure ofworld trade in fruits and vegetables 

does not reflect the structure of production. Many 

of the largest producers are not significant traders 

due to a combination of domestic demand and 

geographicalllogistical factors. For instance, only 

a small percentage of China's and India's production 

is exported due to a strong domestic demand, 

fuelled by growing income and a large and rapidly 

growing urban population. For example, the 

share of fruits and vegetables in the Indian rural 

consumption basket rose from 7 per cent in 1972-3 

to 13 per cent in 1999-2000, and from 10 to 16 

per cent in the urban consumption basket over the 

same period. In contrast, Latin American countries 

(for example, Mexico, Chile, and Costa Rica) are 

among the world's leading exporters of fruits and 

vegetables mainly due to their proximity to the 

large US market. 

European Union is the world's largest market and 

supplier of fresh and processed fruits and vegetables, 

accounting for 5 1 per cent of world imports, and 

39.5 per cent of world exports. EU trade in fruits 

and vegetables is, however, largely intra-regional. 
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Intra-EU imports represent 64 per cent of EU 

imports, while 83 per cent of EU exports occur 

between its 15 member states. Still, with its affluent 

and ageing population and its high factor costs 

and cold winter, this region represents one of the 

largest fruit and vegetable markets for non-EU 

countries ($1 3.2 billion). 

Intra-regional trade is also significant in the world's 

second largest fruit and vegetables market-North 

American Free Trade Agreement (NAFTA) . Trade 

between Mexico, Canada, and the US accounted 

for 49 per cent of NAFTA's imports and 53 per 

cent of NAFTA's exports in 2001. Intra-NAFTA 

trade is most important for fresh vegetables. For 

this commodity group, 90 per cent of exports and 

86 per cent ofimports occur within the trade group 

(Huang 2004). 

Interestingly, thanks to growing incomes in 

the 1990s, middle-income countries have seen 

their own markets become major destination of 

exports from other countries, with import demand 

totalling $1 I billion in 200 1. South-South trade- 

that is, trade between developing countries, 

excluding China and India-totalled US$5.4 

billion in 2001, accounting for 45 per cent of 

developing countries' imports. Japan has also 

emerged as a significant market for fruits and 

vegetables over the 1990s, with import demand 

reaching $5.8 billion in 200 1. 

While many countries have entered the fresh fruit 

and vegetable export markets, only a few middle- 

income countries have succeeded on a sustained 

basis. The average shares of developing countries 

in world exports of fresh fruits and vegetables hide 

the heavy domination of trade by just a handful 

of middle-income countries. Between 1997 and 

2001, just four countries, Mexico, Chile, Ecuador, 

and Costa Rica, accounted for 43 per cent ofworld 

developing country exports of fresh fruit (FA0 

2003) and the top four suppliers, Mexico, China, 

Argentina, and Syria accounted for 67 per cent of 

fresh vegetable exports by developing countries 

(FA0 2003) .~ A very small number of medium- 

income countries have been successful in the 

processed segment of the export market, and 

developing countries as a group account for a 

relatively low share in the exports of processed 

products (36 per cent in 2001). China, Thailand, 

Chile, and Turkey account for 58 per cent of 

developing countries' exports of processed fruits 

and vegetables (FA0 2003). 

The powerful influence of geography on trade in 

horticultural products is evident in global trade 

patterns. Figures 2.4a and 2.4b show, for example, 

that a large proportion of the imports of US comes 

from proximate countries and a large portion of 

India's exports goes to neighbouring countries. 

Geography is evidently a barrier to India's trade in 

horticulture. India is located in one of the poorest 

regions of the world, and is disadvantaged relative 

to some of its competitors in terms of distance to 

the more attractive export markets like the US and 

EU. As shown in Figure 2.4b, distance of a region 

from India is a strong predictor of its share in India's 

exports.* Holding everything else constant, India's 

share of exports to any destination market is found 

to decline by ten percentage points for every 1000 

kilometres increase in the distance to a market, 

and any market that is beyond 14,000 kilometres 

from Indian borders is unlikely to be served by 

Indian exporters. 

However, distance is important but not decisive. A 

number of countries from the Cairns group of 
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agricultural exporters have succeeded in establishing its borders. The corresponding figure for India is 1 
a significant presence in relatively remote markets per cent. So while India's export performance is 

and Chile stands out as the most successful example considerably influenced by distance, Chile's is not. 

of a developing country that has 'broken the distance 

barrier.' As shown in Figure 2 . 4 ~  80 per cent of Chile's In Chapter 4, we argue that the improvement of 

horticulture exports are transported to destination international and domestic logistics can cause 

markets that are 9000 kilometres or more away from 'effective distance' to shrinkand diminish, dampening 
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the influence of remoteness on exports. Chile's the quality dimensions, indicating that higher 

adoption of an open seas and open skies policy, and quality products are being exported (Figure 2.5). 

Kenyan reform of air transport have certainly played 

a role in their emergence as horticultural exporters. A Cla~er kook iadia'o Trade 

Quality sf Indian Exparts 

Quality is an important determinant of trade in 

horticulture and better quality products (in terms of 

appearance, taste, size, and shelf-life) tend to attract 

considerable premium in the global market. The 

perception of Indian exporters about the quality of 

Indian exports relative to foreign products indicates 

that Indian products could be potential candidates 

for the upper end of the quality spectrum. On a 

scale from 0, signifying 'far inferior to comparator', 

and 10, signifying 'far superior to comparator', each 

Indian ~ roduc t  scored between 6.7 and 7.9 when 

compared with products in the destination market. 

While there may be an upward bias in these 

assessments, they do seem to refute any notion of 

quality pessimism about Indian horticultural 

products.5 At the same time, the fruits and vegetables 

being exported from India are perceived to be 

better than those sold domestically in terms of all 

India is not a major player in international trade, 

and its exports are a small fraction of both world 

horticultural exports and domestic production. 

India's horticultural exports have hovered around 

20 per cent of its total agricultural exports (Figure 

2.6). However, onions are the only horticultural 

product where exports are a significant proportion 

of domestic production, with the percentage varying 

between 5 and 12 per cent over the period 1990-1 

and 200 1-2. The only other product where exports 

are more than 1 per cent of aggregate production 

is grapes, with the percentage varying between 1 

and 3 per cent over the same period. Imports of 

horticultural products have declined from 50 per 

cent of total agricultural imports during the early 

1990s to 25 per cent in 2003. Imports are a tiny 

fraction of domestic production in all cases, 

including peas. Bananas and oranges among fruits, 

and peas among vegetables, are the only products 

whose exports are closely correlated with production. 
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Figure 2,6: Expores and Imports in Agdculttrre and Horticdturc 
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On  the whole, India is a 'net exporter' of all major Dried and ~reservedve~etables account for a quarter 

horticulture products. of all horticultural exports. Far more striking is the 

regional composition of India's exports. As indicated 

T h e  most important items among India's in Figure 2.7, a significant proportion of India's 

horticultural exports are fresh onions, mango pulp exports of fresh fruits and vegetables goes to 

and fresh mangoes, dried walnuts, and fresh grapes. countries in South Asia and Middle East. Only a 
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Figure 2.7: Destination a 

Vegetables 

Bangladesh fl Malays~a &id UAE & Sri Lanka 1 
@ Nepal Saud~ A a h a  Bahrarn US 1 
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Note: Fruits excluding nuts. 
All figures in percentage. 
Source: UN COMTRADE Statistics, Staff estimates. 

small proportion of India's exports goes to industrial 

countries, particularly those that are home to a large 

Indian diaspora. In contrast, a large part of India's 

limited exports of processed fruits and vegetables 

goes to industrial country markets. 

Exports ofvegetables and fruits have grown in the 

year 2002-3. The fastest rates of growth have been 

recorded by tomatoes, peas, dried vegetables, guavas, 

mangoes, onions, and apples. But India's share of 

world exports is still small-the share of vegetable 

exports peaked at around 2 per cent in 1992, 

declined to less than 1.5 per cent in the mid-1990s 

and recently recovered to around I per cent. Its share 

of world exports of fruits is even smaller, less than 

1.25 per cent of world trade in recent years. There 

are relatively few commodities-green peas and 

Fruits 

/ UAE @@ Bangladesh @ Saudi Arab~a a Netherlands 

@ UK Kuwait Nepal & Yemen 

US @ Germany a Rest 

mangoes-where India is a relatively large exporter, 

in the sense of faci.ng a relatively low own-price 

elasticity of demand (FA0 2004). 

Between 1990 and 2003, the dollar value of imports 

of ail horticultural products more than tripled in 

value, growing from an average of about $440 

million to $1.06 billion (and from $59 million to 

$178 million for the commodities under study). 

Most of this increase came after the phase-out of 

quantitative restrictions (QRs) starting in the second 

half of the 1990s. Imports of fresh fruits, especially 

apples, have risen considerably, growing by more 

than 245 per cent per annum between 1997 and 

2003, albeit on a small base. Growth has also been 

rapid for certain processed food products such as 

apple juice and dried vegetables, though the single 
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most dominant item in this category continues to 

be dried peas (Figure 2.8). In 2003, imports of dried 

peas amounted to $162 million. Imports of fresh 

vegetables are small, mostly of green peas. However 

despite the recent increase, import penetration 

remains insignificant. For fresh fruits, it is less than 

0.1 per cent of domestic production, and is also 

negligible for most fresh vegetables. 

Import volumes have risen at a time when world 

prices are stable or  rising. For example, in the case 

of dried peas, periods of high imports have been 

associated with higher prices. Similarly, for both 

apples and grapes, the fastest growing items in the 

fresh fruits category, unit prices have been higher 

o n  the average in the post-2000 period, than in 

the decade preceding it. From this it  seems clear 

that increasing import volumes are more reflective 

of demand conditions in India, than changes in 

international supply.6 

concentrated 2 

NOTES 

1. This Chapter draws heavily upon Diop and Jaffee 

(2004), FA0 (2004), Regmi and Gehlhar (2005), 

and World Bank (2004,2005a). 

2. According to India's National Horticulture Board, 

India is the second largest producer of fruits and 

the largest producer of vegetables in the world. 

3. The bulk of Syria's trade is kith other Middle Eastern 

countries while that of Argentina's is targeted 

primarily towards other Latin American countries. 

4. The same does not hold true for manufacturing 

exports. If we replace the share of India's exports in 

horticulture by manufacturing goods in the y-axis 

of Figure 2.4b, the trend line becomes an upward 

sloping curve indicating that distance is not a major 

determinant of the destination of exports in case of 

manufacturing goods. 
5.  However, it is important to note that a large part of 

Indian horticulture exports either go to nearby 

countries in Asia or the Middle East or to ethnic 
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stores in Europe and North America. It is well 6. Some economists have argued that India's agricultural 

documented that the retail customers in ethnic surpluses and deficits are potentially large relative 

stores are mostly Indian diaspora who give to the level of world trade and thus international 

preference to the type of vegetable and its origin prices are likely to rise when India enters the market 

over the quality and accept certain variations in as a buyer and fall when India enters as a seller. 

vegetable colour, texture, blemishes, and freshness Chand (2001) uses India's trade in wheat to illustrate 

that other 'mainstream supermarkets' retail shoppers this hypothesis. 

might reject (World Bank 2005a). 



s there a Rations 
for Protection? 

INTRODUCTION 

ndian policymakers have been cautious in 

opening up the horticultural sector. Until 

the mid-1990s, India was almost closed to 

trade. Imports of most agricultural products were 

controlled through a licensing regime as well as 

quotas. Exports were canalized through designated 

entities, and important export items like onions 

were subject to quantity controls. Starting in 

the late 1990s, India started easing many of its 

export controls. It also started to gradualljr phase 

out quantitative controls on imports from 1996 

as part of its WTO commitments. But while 

quotas were being withdrawn, tariffs on some 

items were raised, and most tariffs now range 

between 30-50 per cent for horticultural products 

(Table 3.1). 

Table 3.1: India's Applied Tariffs for Main Crops, 19W-22002 

Other potatoes, fresh or chilled .. 10 15 

Tomatoes, fresh or chilled 

Onions and shallots, fresh or chillcd .. 10 .. 
Peas, fresh or chilled 10 10 10 15 

Dried vegetables .. 10 15 

Bananas, including plantains, fresh .. 40 

Guavas, mangoes, and mangosteens, fresh . . .. 40 40 

Lemons and limes, fresh or dried .. 40 

Fresh grapes 30 .. .30 25 

Apples, fresh .. 40 

200190 Other vegetables, fruits, etc., preserves .. 40 40 38.5 35 30 

200950 Tomato juice, unfermented, not contaminated .. .. 40 38.5 35 30 

200960 Grape juice, (ind. must), unfermented .. 40 40 38.5 35 30 

200970 Apple juice, unfermented, not contaminated .. .--- ----.."---- .. 40 40 38.5 35 30 
w - ----.-- --- 

Sources: UNCTAD TRAINS database, WTO IDB CD ROM 2004. 



In this section, we examine the price competitiveness 

of a select basket of horticultural commodities to 

assess India's competitiveness in these products, and 

the rationale behind Indids tariff policy. Since the 

aim is to look at the potential disruptive effects of 

opening up on the sector as a whole, the choice of 

commodities has been made so as to cover the most 

widely grown crops among fruits and vegetables 

(see Appendix 2). The chosen basket of products 

includes apples, bananas, grapes, mangos, and 

oranges in fruits, and tomatoes, potatoes, onions, 

peas, and okra among vegetables. In fruits, this 

selection covers about 66 per cent of total production 

by volume. For vegetables this figure is 54 per 

cent. It must be borne in mind, however, that these 

selected commodities are not necessarily the 

products where India has the greatest export 

advantage, or those where it faces the greatest 

import competition. 

The price competitiveness of a commodity is 

measured by estimating the Nominal Protection 

Coefficient (NPC) . This is defined as the ratio of the 

price of domestic produce to the price of imported 

products, after taking account of transportation and 

other marketing costs. An NPC greater than one 

thus implies that domestic prices are higher than 

international prices. This measure has been employed 

in previous studies (Gulati et al. 1994), and its use 

here facilitates comparability. 

However, it is important to remember that horti- 

cultural commodities compete not just on prices, 

but also on several quality dimensions such as 

freshness, size, colour, and taste (as discussed in 

Chapter 2). A price-based measure of competitive- 
-1 

ness such as the NPC thus provides only a partial 

picture. The quality of both domestic produce and 

imports is likely to vary across regional markets, 

as well as across time. Unfortunately, available 

information does not allow us to fully incorporate 

these dimensions into the analysis. If the average 

quality of imported products is markedly better 

than that of the domestically available produce, our 

NPC estimates will overestimate the competitiveness 

of Indian produce to the extent that the Indian 

consumer is willing to pay a quality premium. This 

is likely to be the case for a few products such as 

apples and grapes, though the size of quality pre- 

mium is not clear. For some others such as mangoes 

or potatoes, however, the opposite is likely to be true 

so that our NPC figures might be underestimated. 

Following from the earlier discussion that India is 

best considered a sum of regional markets, the NPCs 

at the commodity level for selected fruits and 

vegetables are estimated at four major consuming 

centres in India located in the metropolitan cities 

of Delhi, Mumbai, Kolkata, and Chennai. These 

cities are located in the northern, western, eastern, 

and southern regions of the country respectively, 

and are assumed to be representative of markets in 

these regions. They account for a majority of trade 

in fruits and vegetables. The all-India aggregates 

for each product are calculated as the weighted 

average of NPC estimates at these regional 

markets, weighted by total arrivals in each market. 

(For a detailed explanation of how NPCs have been 

estimated, see Appendix 1 .) 

AWE IMPORTS CHEAPER THAN 
INDIAN PRODUCE? 

Indian horticulture is on the whole, competitive in 

terms of prices. We first estimate the NPC at the all- 

India level, aggregated over all the regions, for the 

period 1997-2002. This is the period when India 

started opening up to imports. Given the relatively 

short time period, the results need to be interpreted 

with some caution. However, this exercise confirms 

the findings by many other previous studies that 
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overall fresh produce in India, fruits andvegetables, price of imports when they would arrive in local 

is competitive in terms of prices. Figure 3.la shows, markets and there is very little variation over time, 

that between 1997 and 2002, the average NPC has that is, between 1997-2002. Grapes and oranges 

consistently been below one. have slightly higher NPCs, but both appear to be 

becoming more competitive over time. Apples 

The level of competitiveness varies among fruits and mangoes, however, appear to be borderline 

(Figure 3.1 b). In the case ofbananas, domestic prices competitive. It should be noted though that the 

on an average are consistently less than half the last three years in the study were years of relatively 

Figure 3.1: Nominal Protection Coefficients for Fruits and tkgetables: All India, 1997-2002 

a: Variation Overtime 

1997 1998 1999 2000 2001 2002 Average 
(1 999-2002) 

NPC = 1 

a Fru~ts Vegetables 

b: Variation across Commodities 
(Arranged in the order of their import competitiveness) 

Banana Onion Green peas Grapes Mosambi Tomato Potato Okra Apple Mango 

NPC = 1 

a Average (1997-2002) g3 Avg + lStd Dev. Avg - 1 Std. Dev 

Source: NHB Survey, Staff estimates. 
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low productivity for apples. If productivity recovcrs 

to reach the levels witnessed in the mid-199Os, 

this product should become more competitive. For 

mangoes, the hTPC was significantly higher than 

one only in 1998, though it has been fluctuating 

close to that level. The year 1998 was a bad year 

for mango production. An important caveat is also 

that comparable international prices for mango are 

taken as the prices prevailing in Pakistan, the 

nearest major exporter. Any significant purchases 

by India are however likely to raise Pakistani prices 

significantly, and erode the competitive margin 

estimated using current prices. 

Apart from potatoes, all vegetables are also found 

to be competitive. Here an important caveat is that 

India imports very small amounts of potatoes, and 

that too only from its immediate neighbours (that 

is, Bhutan and Nepal). The unit international price 

used to calculate the NPCs, therefore, does not 

truly reflect the price India would encounter in 

international markets if it were to import on a larger 

scale. Even bearing this in mind, there is only 

one year, 1998, when potatoes actually became 

uncompetitive. This was a year when potato 

production was low, and prices were almost double 

their previous year level in all the major regional 

markets. Onions and tomatoes are consistently 

competitive. It is interesting to note that onions 

remained cheaper than imports even during the 

crisis year 1998. 

THEN WHY ARE TARIFFS SO 
HiGH! BROTEGTlON OF 
DQMESTCC PRODUCE klN ALL 
REGBONS AND ALL SEASONS 

India has high tariffs for even those horticulture, 

products that appear to be highly competitive. There 

could be several explaqations for this. One is that 

the tariffs are purely ptecautionary, and are meant 

to deal with circumstances where foreign suppliers 

benefit from a sudden reduction in costs, thanks to 

an act of God or government. Another is that the 

market for a poduct  is not homogeneous but 

differentiated, either horizontally (that is, foreign 

and domestic products are different varieties) or 

vertically (that is, foreign and domestic products 

are of different quality), in which case the tariff can 

serve a protectionist purpose. A third possibility is 

that tariffs are intenddd to ensure that the entire 

national market, in all regions and all seasons, is 

reserved only for domestic producers (even when 

production itself is concentrated in one region, for 

example, in the case of apples). A fourth possibility 

is that production is distributed across all regions 

and some of these regions are uncompetitive and 

the tariff is a way to protect the producers in these 

uncompetitive regions (this seems to be the case for 

crops like potatoes that are grown primarily in the 

poorer Indian states). 

There are considerable variations in domestic prices 

between regions. A better understanding of the 

aggregate numbers can be obtained by looking at 

the regional picture (Figure 3.2a). On  an average, 

prices are 70 per cent higher in the most expensive 

regions compared to those in the cheapest regions. 

In most cases, differences in price can be best 

explained by distances between the growing and 

consuming regions. For example, the major apple 

producing areas of the country are located in 

the north and north-eastern parts of India. Not 
surprisingly, Delhi is the cheapcst market, whereas 

Chennai is the most expensive. Similarly in the case 

of green peas, Uttar Pradesh accounts for nearly half 

of geen pea production in the country. The cheapest 

major market for peas is Kolkata, whereas the most 

expensive is Bangalore. 
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What is surprising, however, is that the variation in 

prices between different cities is 2-6 times the 

variation in transportation costs between these cities. 

This is illustrated in Figure 3.2b. The variation in 

prices across regions in India can be attributed to a 

number of reasons. First, a large part of the variation 

can be explained in terms of wastage that is likely 

to happen during transit. While road transport in 

India is not particularly expensive in 'nominal' terms 

(US$0.02-0.03Itonne-km), the problem is with the 

quality of the trucks and the service provided- 

poor and slow, which leads to high wastage. This is 

exacerbated by the poor or non-existent packaging 

of fruits and vegetables, and the lack of adequate 

storage infrastructure-making the 'effective' 

transportation cost fairly high.' This is illustrated 

in Figure 3.2c, which shows a strong negative 

relationship between regional price variations and 

the shelf life of products. Losses during transit, for 

example, can go up to as high as 35 per cent in 

peak summer (EXIM Bank of India 2002). Part of 

the price differential is also attributable to the 

inefficient distribution system where most trade 

is routed through just a few cities, and is mediated 

by a large number of intermediaries. This not only 

inflates prices, but also the time taken to move the 

product from the farmer to the ultimate consumer. 

Finally, some part of this price variation can be 

attributed to various restrictions on the inter-state 

movement of commodities (see discussion in 

Chapter 4). 

There are also large variations in prices and 

availability across seasons. Production of many 

horticultural commodities is seasonal in nature. 

In India, seasonality effects are accentuated by the 

fact that storage facilities are both expensive and 

rare. For instance, storage capacity in the two big 

potato producing states of Uttar Pradesh and West 

Bengal was only 0.08 and 0.05 per cent of their 

production respectively. The problem is further 

compounded by poor backward linkages in the 

distribution chain because ofwhich producers lack 

awareness about the requirements of the fresh 

produce industry, leading to seasonal gluts and non- 

availability at off-peak times. In Delhi, for example, 

potato prices ranged from Rs 2.91 per kg to Rs 9.53 
per kg in a single year (2002). Regions also differ 

widely from each other in terms of availability. For 

example, apples are available almost throughout 

the year in Delhi, but are not available in Chennai 

markets for four months of the year. Grapes are 

available for eight months of the year in Dclhi, 

but for only five in Kolkata. In general, availability 

of fruits and vegetables tends to be bettcr in the 

north, and worse in the south. This is dcspite prices 

being higher for most products in the south. 

Disaggregating the all-India figure across time and 

regions shows that in many cases, a high NI'C in a 

region reflects more the effects of poor infrastructure 

and an inefficient distribution chain within India, 

rather than the un-competitiveness of domestic 

production. For example, the apparent price non- 

competitiveness of apples in the southern and 

western markets seems to be more the result of the 

difficulty that domestic producers face in serving 

these distant markets, than the high costs of 

production on part of the farmer. Overall, it appears 

that Indian producers face little threat of being 

displaced by foreign imports in markets which they 

can service at low cost, and protection simply means 

that consumers are left to pay the costs ofinefficient 

distribution and storage. 

Despite the high level of tariffs, we still see positive, 

and in some cases, rising imports. This could be 

because, as already noted, imports are better than, 

or different from, domestic products. Some evidence 

in this regard is presented in Chapter 5.  Another 
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Figure 3.2: Regiond Price Variations for F r r a i ~  and Vegee%bles, 2002 

a: Difference in prices between the cheapest and the most expensive city for different commodities 
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reason is that imports are to a limited extent 

complementing rather than competing with 

domestic production. Imports are often limited to 

times when domestic production cannot meet 

demand, either during off-peak periods or periods 

of domestic shortages. For example, consider the 

case of apples. The bulk of apple imports happen 

in the first half of the year, half of them just in the 

summer months from April-June, when Indian 

production is missing in most markets (Figure 3.3). 
Similarly imports ofgrapes happen mostly between 

August to November, which is the off-peak season 

for Indian produce. 

To conclude this section, there is an urgent nccd to 

reconsider the tariffs applied to hortici~ltural 

products. Many of the products considered in our 

study, such as bananas, onions, and tomatoes, were 

FSgare 33:  I:nports awd Domestic &rivals in India, Apple and G~een Ras, 2002 

Domestic Arrivals vs lrnports of Apple, 2002 
(In tonnes, logarithimic scale) 
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Source: National Horticulture Board Database; DGCIS 
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found to be unquestionably competitive across 

regions and seasons. These products do not require 

any protection, and there seems little justification 

and little effect of the high tariffs imposed on 

them-prices are largely determined by domestic 

supply and demand conditions. In the case of 

seasonal products like grapes and oranges, the low 

average price of Indian products compared to 

imports, even after factoring in the effects of 

inefficient logistics, means that imports are largely 

restricted to times when domestic producers cannot 

serve the market. For such commodities, tariffs raise 

prices for consumers, without much benefit for 

producers who are mostly absent from the market 

or present after incurring high storage costs. 

Eliminating tariffs for such products is likely to 

benefit consumers with  fa^ adverse consequences 

for producers. In the case of products which are 

borderline competitive, there is a need to assess 

whether tariffs are subsidizing farmers, or simply 

an inefficient distribution system. If, as our evidence 

suggests, it is primarily the latter, then the reasons 

for the inefficiencies assume significance-an issue 

that we address in the next chapter. In any case, 

remedying the acute inefficiencies of supporting 

service sectors would greatly strengthen both the 

political case for and economic gains from hrther 

liberalization of Indian agricture. 

1. At these distances rail should be able to provide a 

competitive service. However, rail rates in India 

are very high in relation to costs, because they 

subsidize all the passenger traffic, and a large part 

of the railway system is engaged in moving regular 

unit trains between coal field and power stations 

and/or similar activities. 
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ince India is one of the largest and lowest 

cost producers of horticulturc, it could be 

expected to be a large exporter as well. But 

there is a critical difference between competing 

at home and competing abroad-international 

delivery costs, especially transport costs. While 

high international transport costs protect Indian 

commodities from foreign competition at home, 

they are an impediment to access to foreign markets. 

To be a successful exporter, the country needs not 

only to be a low cost producer but also a low- 

cost and efficient transporter and distributor of 

commodities. In this chapter we examine the 

importance of 'delivery costs' in determining India's 

trade competitiveness and the role played by 

domestic factors. 

In horticulture products, domestic and international 

transportation cost is the single-largest contributor 

to the retail price, accounting for nearly 25-40 per 

cent of the price (depending on the mode of 

transport). This is summarized in Figure 4.1, which 

tracks the journey of 1 kilogramme of grapes 

through the supply chain, from the farm-gate in 

Hyderabad to supermarkets in London by air 

transport. It costs between Rs 14-19 to the exporter 

to procure a kilogramme of grapes.1 The costs 

incurred by the exporter in terms of inland 

transportation, storage and handling, commissions 

and taxes, packaging materials, plus her margin 

add Rs 24 to the price, resulting in an freight on 

board (FOB) price of Rs 43. The air-freigh~t and 

the insurance charges constitute the single largest 

component of the retail price which adds another 

Rs 54, resulting in a cost, insurance, and freight 

(CIF) price of Rs 97.2 So while the procurement 

price constitutes only 15-21 per cent of the CIF 

price and 11-16 per cent of the retail price, the 

delivery costs, which includes domestic and 

international costs and storage and handling charges, 

together account for 60 per cent of the CIF and 45 

per cent of retail price. Thus purely from a trade 

perspective, the factors affecting the price between 

the farm-gate and the retail level are found to be 

more important than factors determining the price 

at the farm-gate. It is important to note that the 

international delivery costs are particularly high 

in case of air transport, which is increasingly 

becoming the preferred mode of transportation for 

international trade (Hummels 200 1 ) .3 

We demonstrate that India's high delivery costs 

arise from two sources, apart from geography which 

we have argued in Chapter 2 is important but not 

decisive: (i) poor transport infrastructure and a 
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(For a Uogv~mme sf grapes prokced in Hyderabad and sold in London) 
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number of policy distortions that have restricted 

competition and resulted in uneven utilization of 

existing infrastructure and slow creation of new 

infrastructure; and (ii) high storage and marketing 

costs due to fragmentation in the supply chain and 

limited storage infrastructure. Inadequate 

consideration of these issues is perhaps the single- 

most important reason why many past prognoses 

about dramatic growth in India's food sector have 

not come true.* The rest of this chapter expands 

on the last two constraints (see Figure 4.2). 

How inefficient is India's logistics system relative to 

other countries? JafTee (2003) estimates that the cost 

of transporting certain vegetables (for example, bitter 

melon, squash, beans, and eggplants) from India to 

the European market is $1.50/kg, comparable with 

the cost of transport from Kenya but much higher 

than the cost of transport from other sources, such 

as Ghana and the Dominican Republic (from 

$0.60/kg to $l.OO/kg). Furthermore, inefficiency 

in transport is reflected not only in higher explicit 

costs, but also in higher spoilage and handling costs 

that make fresh produce much more expensive to 

transport (Huang 2004). 

Based on a number of comparisons between India 

and selected countries and regions in the world for 

different destination markets, modes of tra.nsport, 

and commodities traded, we find that on average, 

India's international transportation costs are 20- 

30 per cent higher than their corresponding global 

counterparts. Since transportation costs are found to 

account for nearly 50 per cent ofretail price vvhen air 

transport is used and 25 per cent in case of maritime 

transport, it would imply that Indian products 

could become 5 to 15 per cent more expensive than 

their foreign counterparts simply on account of high 

international transportation costs. 

We, therefore, argue that a significant reduction 

in delivery costs is necessary for India to emerge 

as a globally competitive exporter of horticulture 

products. The  current emphasis by Go1 on 

infrastructure and a number of sector-specific 

initiatives in civil aviation, maritime, and road 

Figure 4.2: hghaining India's High Delivery Costs 
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transport sectors coupled with custom reforms, if 

fully implemented, could help India to break the time 

and distance barriers as has been done by many 

successful horticulture exporters, for example, Chile. 

TUNSPORTATION COSTS AS 
A BARRIER TO TMDE 

High transportation cost has long been recognized 

as an important barrier to trade. For many countries, 

the protection from high transport costs has come 

to exceed the protection provided by tariffs. Studies 

have shown that countries with high-shipping costs 

have found it difficult to promote export-led 

development, even after they have reduced tariff 

rates, removed quantitative restrictions (QRs), and 

followed prudent macroeconomic policies.5 The 

problem is exacerbated with highly perishable 

products in horticulture, which have an average shelf 

life of a month-making 'time' a critical factor in 

trade (Figure 4.3a). Given the current inefficiency 

in the logistic system, it is therefore not surprising 

that the ratio of exports to domestic production 

among horticulture products is strongly correlated 

with the degree of their perishability (Figure 4.3b). 

Figure 4 3 :  Perishabili~ of Horticulaulse Products can be a Potenndd Barrier to Trade 

a: No of days the product can be stored 
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Source: UN COMTRADE Statistics, Survey of exporters (2004-5), NHB, Staff estimates. 



Figure 4.4: Barriers to Trade in Horticulture 
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Holding other things constant, if the storage life of 

an average horticulture product can be increased 

by an additional 50 days, this alone could result in 

more than doubling of India's exports of horticulture 

products (the coefficient is 0.0004). 

Indian exporters perceive high international trans- 

portation costs as the number one external barrier 

to trade. As shown in Figure 4.4, international 

transport costs as a barrier to trade is placed many 

notches above the standard tariff and non-tariff 

barriers (NTBs) to trade. While exporters shipping 

to Europe and Far East consistently placed high 

international transportation costs as the number 

one barrier, exporters to neighbouring South Asian 

countries viewcd it as the second-most important 

constraint and exporters to Middle East placed it 

on the third spot from a potential of eight external 

barriers to trade. Furthermore, to an open-ended 

question 'What policy changes would you suggest 

to enhance exports of fruits and vegetables from 

India?' two out of every five exporters who have 

used air or maritime transports in the past said 

that government should undertake measures to 

reduce international transportation costs. 

The concern of Indian exporters regarding 

international transportation costs is reinforced by 

the finding that it costs as much as two to three 

times more to transport similar products over a 

comparable geographical distance from India 

than from some of its competitor countries. This 

is illustrated using the example of export of grapes 

from India and Chile to Netherlands (Figure 4.5).6 

The distance between India and Netherlands is 

6858 kilometres while from Chile to Netherlands it 

is 12,007 kilometres. So, based on a standard model 

of geography and trade, Chile's transportation costs 

should be around 50 per cent higher than that of 

India. But the actual transportation cost is found 

to be opposite ofwhat is predicted by such models. 

It costs $790 to transport 1 metric tonne (MT) of 

grapes from India to Netherlands-260 per cent 

higher than it takes to transport the same from Chile 

(Figure 4.5a). Thus freight and insurance charges 

make up for 48 per cent of CIF value in case of 

India compared to only 18 per cent in case of Chile. 

The above example is not an isolated observation 

but part of a wider observation about India's 

inefficient transportation system. A number of 
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Figure 4-5: Indids I~ntesnaxional Trmspcprt Costs vis-b-vis Hnternationnd Stmdards 

a: lndia vs Chile 
(Destination Market: Netherlands, Year 2002) 
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b: India's international transportation costs benchmarks against selected countrieslregions 
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Source: UN COMTRADE Statistics, Survey of exporters (2004-5), Staff estimates. 

comparisons between India and selected countries years, though still remains high compared to 

and regions in the world for different destination international best practice. According to Roy (2002, 

markets, modes of transport, and commodities 2005), the time taken for clearance ofinternational 

traded are shown in Figure 4.5b-all of which cargo in India in 1998 was five to sixteen times 

indicate that on average, India's international higher than the international norm (Figure 4.6). 

transportation costs are 20-30 per cent higher than For example, it used to take, on average, 5 days (60 

their corresponding global counterparts.' hours) to clear imported air cargoes from Delhi 

airport compared to the international norm of less 

The cargo dwelling time in India, which used to be than 6 hours. But these numbers appear to have 

considerably high in the past, has fallen in recent changed in recent years. According to GoI's 'Report 
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Figure 4.6: Dwell Time in India 8s Intemationrd Norms. (in hours) 
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Sources: Roy (2002), Report on Working Group on Tradc Facilitation (2004). 

on Working Group on Trade Facilitation', the India's export performance remains poor despite 

average cargo dwelling time for export has come its low cost of production: while India's share in 

down, though for import cargoes the situation Netherlands' imports is only 3 per cent, the 

remains c~nsiderabl~worse than the international corresponding figure for Chile is 23 per cent.9 

norm. It is important to note that the report also 

states that Determinants; of High 
Transpartation Ccsts in Indiafo 

dwell time figurcs for exports may be understated because 

they do not take into account the time required to get 

clearance from several other agencies prior to arrival of 

goods at customs. The process of prior cleatance involves 

up to 257 signatures Lorn different agencies that may take 

a couplc of days in some cases.' 

The high international transportation costs, it turns 

out, is part of the solution to the puzzle we stated at 

thc beginning of this chapter (Figure 4.1). lndian 

grapes are 40 per cent cheaper than their Chilean 

counterparts when they leave their respective ports 

(in terms of FOB price) but their prices are almost 

the same by the time they reach Netherlands (in terms 

of CIF price). The delay in customs and dwelling 

timc at ports only makes matters worse. 'l'hus the 

cost advantage enjoyed by the Indian farmers is offset 

by its 'transportation disadvantage'. Consequently, 

While the most obvious determinant of transport 

cost is !geography, transport cost is also considerably 

affected by government policies and institutions. 

'The quality of infrastructure in air and sea-ports 

and roads and rail networks is likely to considerably 

influence transportation costs. Countries with 

adequate port capacity, stronger infrastructure, and 

more sophisticated packaging and loading 

technologies are likely to have lower transportation 

costs. The volume of trade and the predictability 

of shipment also seem to matter for the overall 

transportation cost. Moreover, port and handling 

fees, ease of customs clearance, and the extent of 

bureaucratic red tape involved also affect costs. 

There is now considerable agreement among Indian 

policymakers that its international transport 

infrastructure and services can be greatly improved 

and their costs significantly reduced. 
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Air Transport 

India has a unilateral open skies policy for air cargo. 

According to this policy, any operator, including 

any foreign operator, can operate any number of 

flights by any type of aircraft to any airport having 

customs and immigration facilities without any 

bilateral agreement. The operators are also free to 

charge rates according to the demand and supply 

situation. But according to exporters, costs remain 

high because of low volume of trade, irregular 

shipment schedule, imbalanced traffic pattern 

(more one way freight traffic to Europe and North 

America), and relatively high fees and surcharges 

at Indian airports. 

Discussions with airline representatives indicated 

that due to low volume of perishable exports and 

irregular shipment schedule, dedicated freighter 

planes are not yet viable on the Indian routes. A 

few airlines have abandoned this idea after starting 

operations. According to airline sources, the air 

transport cost could decline by as much as 15-20 

per cent from current levels if the volume of exports 

doubles and the shipment schedules are made 

more regular. Fortunately, the situation is already 

improving, as traffic volumes are rising, and freight 

is increasingly becoming more two-way. Import 

cargo traffic handled at the international airports 

of Mumbai, Kolkata, Delhi, Chennai, and 

Trivandrum, for example, grew by an average of 

nearly 19 per cent per year from 2002-3 to 20045,  

while export cargo traffic grew by only 9 per cent 

per year over the same time." Another factor is the 

entry of more airlines into freight carriage leading 

to more competition. This period the result of a 

series of recent government decisions. One was the 

signing of 'open skies' agreements with countries such 

as the US, UK, France, Australia, China, and Qatar. 

This has increased the number of international 

flights to be serviced by all competitors, and 

expanded India's linkages with global markets. 

Another has been the decision to limit Air India's 

monopoly on international flights by letting 

domestic carriers operate on certain international 

routes. However, the same time, other inftastructural 

constraints remain. 

GoI's Committee 'A Road Map for the Civil 

Aviation Sector' identifies the following major 

problems why air transport costs are so high in India: 

1. Excessively high taxes on fuel and airport 

charges. While fuel costs are usually 10-1 5 per 

cent of airline operating costs, in India, they are 

nearly 30 per cent. This is because the average price 

of aviation turbine fuel (ATF) in India is nearly 

190 per cent higher than the international price. 

The excise and sales taxes constitute nearly 45 per 

cent of the ATF price. T h e  fact that  only 

government-owned oil companies enjoy exclusive 

privilege over supply of ATP has led to no real 

competition in the fuel prices. The 2005-6 Budget 

trimmed the import duty on jet fuel from 20 to 

1 O per cent, and continued the tax waiver on he1 

used to service international flights. Nevertheless, 

local duties levied by state governments remain 

important, and add an average of 22 per cent to 

he1 costs. Furthermore, Indian airlines also cannot 

hedge fuel purchases through forward contracts. 

This reduces their ability to manage costs at a time 

when oil prices are volatile, as they are currently. A 
third factor according to the Committee report is 

that airport charges in India are 78 per cent higher 

than international averages. 

2. Restrictions on foreign direct investment (FDI). 

At present, in the domestic air transport services, 

equity participation by foreign individuals1 

companies is capped at 40 per cent and foreign 

airlines are not allowed to hold equity investments 



either directly or indirectly. The policy also 

stipulates that ownership and effective control of 

the airline should be vested with Indian nationals 

and that the airline's Chairman and two-thirds of 

its Directors should be Indian citizens. 

a. Inadequate and underutilized infrastructure. 

While India may appear to have a vast airport 

infrastructure, only 62 of its 400 airports are 

currently being used. Nearly 40 per cent ofpassenger 

traffic and disproportionatcly large part of cargo 

are concentrated in the two main international 

airports at Delhi and Mumbai. As a result, the 

limited capacity at these airports has led to increased 

congestion, bunching of flights, and delay in 

passenger and cargo clearance. The situation has 

been exacerbated by outdatcd infrastructure, 

inadequate ground handling systems, and lack 

of night landing facilities. In this regard, the 

government's policy to invite private participation 

in modernizing airports over the next 5-10 years 

at an estimated cost of Rs 40,000 crore is welcome. 

Mari~ime Transport 

With a 5560 kilometres coastline and 12 major 

and 184 minor ports, India has a huge potential 

for growth in the maritime transport sector. Indian 

ports, however, handled considerably less traffic 

than their capacity during the Ninth Five Year Plan 

period, indicating that port capacity under the 

current trade flows is not a constraint. According 

to India's Tenth Five Year Plan (TFYP) report, while 
, 

productivity in terms of ship turnaround time, 

waiting time, and average ship berth day output 

has slightly improved over the last decade, the 

pcrformance continues to be poor when compared 

with generally accepted international standards 

and performance of regional ports. For example, 

according to the Global Competitiveness Report,12 
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the Indian port sector operates at 35 per cent 

efElciency level relative to Singapore and 60 pcr cent 

relative to China. Some of this inefficiency can be 

attributed to superior infrastructure, for example, 

China has 14 times more containerized trade than 

India and this trade is growing at 4 times faster 

than India; fleet assignments to China are 8 times 

higher than those of India, and the Chincse 

national carriers have 5 times younger ships than 

India's (Figure 4.7). Clearly the lack of superior 

infrastructure has led to more time delays and higher 

transportation costs, resulting in lost export orders 

and/or higher prices of final products. Another 

important constraint has been that the conn~ectivity 

of ports to inland markets remains weak (see Figure 

4.8 for an illustration of high handling costs at 

the departure and destination ports). In fact, poor 

road and rail container evacuation facilities are 

widely believed to be behind the slight increases in 

average pre-berthing and turnaround times at the 

Jawaharlal Nehru Port Trust (JNPT) and 7 other 

of the major ports witnessed in 2004 (also see 

Box 4.1). 

The government policy to deal with these problems 

has been thrce-fold: expanding port capacity, 

increasing competition, and improving connectivity. 

The expansion in port capacity is set to happen, 

relying partly on private participation. For this 

purpose, up to 100 per cent FDI in ports and 

shipping has been allowed under the automatic 

route, and FDI up to 5 1 pcr cent in support services 

such as operation and maintenance of ports and 

harbours, loading, and discharging vessels. There 

is also a ten-year tax holiday on investment in 

infrastructure facilities related to ports, inland ports, 

and inland waterways. State governments have also 

actively followed the Centre's lead, with Gujarat, 

Andhra Pradesh, Tamil Nadu, and Orissa actively 

seeking private participation to develop minor 
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Figwe 4.7: Internadofid Coanparisoe~ of the Performance af India's Post: anad 
its Maritime l~~frastructure 

a: India's ports are considerably less efficient than their Chinese counterparts 

Indian ports are perceived to be only 60 per cent as efficient as ports 
in China and take two and a half time more to clear cargo 

! 
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b: A large part of this difference can be attributed to China's superior maritime infrastructure 

--+a+ China has 7 times more port capacity than India ... 

14 times more containerized trade 
and growing 4 times faster ... 

8 times more fleet assignments, 5 times 
more vessels, 5 times more regular liner 

(The ratio of indicators of port infrastructure of China and India) 

Source: UN COMTRADE Statistics, Survey o f  exporters (2004-51, Staff estimates. 

ports. Another initative under the new National especially in the container segment which accounts 

Maritime Development Policy has been to increase for most of India's high value trade (see Box 4.2). 
competition by requiring that terminal facilities 

at major ports or adjacent major ports be run by According to India's TFYP report, the maritime 

different operators. Steps toward improving ports' sector in India faces the following challenges: 

connectivity have also been taken. It will be crucial 

to give priority to these investments if India is to 1. Bureaucratic delay has slowed implementation. 

handle large forecasted increase in port traffic, The sector spent only 70 per cent of its budget 
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allocation during the ninth plan period due to delays 

in sanctioning of schemes, slow progress of work 

by contractors, contractual disputesllitigations, 

delays in tender finalization, award of contracts, 

deferment of projects/schemes, and weeding out 

of some schemes. 

2. Functioning of major ports. The functioning 

of major ports under various port trusts, according 

to the report, is operationally inflexible and they 

are unable to respond quickly to changing market 

situations due to delays inherent in the decision 

making process. 

3. Lack of multi-modal transport. India is.yet to have 

a mainland gateway port. At present, about 70 per 

cent containers are trans-shipped at Colombo, 

Dubai, or Singapore increasing transit time and 

adding to cost. The idea to develop JNPT and 

Chennai ports, which are capable of berthing mother 

vessels, as mainland gateway ports connected by a 

railjroad bridge and equipped with efficient and 

modern container handling facilities has not made 

much progress.13 

4. Tariff policy and regulatory authority, The tariff 

structure currently is determined by cost-plus 

approach and thus the inefficiencies in the system 

are being absorbed by the users of the maritime 

services such as the exporters of horticulture 

products. 

.I . _ 
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As indicated in Chapter 3, the nominal road 

transport cost in India is not particularly high, that 

is, $0.02-0.04ltonne-km. But the effective road 

transport costs, which include wastage during 

transportation, loading and unloading charges, and 

storage costs, can be as high as or more than the 

nominal cost of transportation. This is because the 

quality of trucks and the services provided are poor 

and slow. Only small portions of the major 

corridors are dual carriageways (although this is 

changing fast), and few of these are outside the large 

cities. Many of India's major roads are poorly 

maintained and congested. The result is low 

average travel speeds, in the range of 200 to 400 

kilometres per day compared to 800 to 1000 

kilometres in developed countries. The movement 

of containers on the Indian roadways is limited 

not only by the design and condition of the roads 

and traffic congestion but also by non-physical 

barriers to moving containers out of the port. 

Tractor-tailers are also rare because of their cost, 

as well as road conditions, congestions, and weight 

limits. Moreover, trucks with refrigeration facility 

are few and the cost of refrigerated transport is 

two and a half to  three times more than 

transportating the same by ordinary truch. But 

the road transport sector is one where there has been 

noticeable improvement in recent years (for 

example, Golden Quadrilateral, East-West, and 

North-South road networks) and a number of new 

initiatives are in the pipeline. The approach paper 

to the Eleventh Five Year Plan envisages a 

quadrupling of road construction activity over that 

achieved in the Tenth Plan, which in itself was a 

big jump. 

Given the vast size of India, rail transport should 

be able to provide competitive service but rail rates 

in India are very high relative to costs. Despite 

recent efforts to improve performance, railways in 

India continue to suffer from overstaffing, poor 

maintenance, old rolling stock; and cargo rates are 

particularly high due to cross-subsidization of 

passenger traffics. Rail share in total cargo traffic, 
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Figwe 4.8: Inter~~ational Transport Cost T~~curred at Illeparcure aa~d Desiioation Ports 
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Source: Transportation Technology Eases thejourney For Perishables GoingAbroad, Economic Research Service, USDA, January- 
February 1999. 

whichwas around 50 per cent in the early 1980s in should run.15 It also faces a shortage of wagons 

terms of tonne-kilometres, dropped below 40 per to carry contai-nerized cargo on which much of 

cent by 1992 and continued to decline thereafier, horticulture trade depends. Despite substantial 

although tonnage has recently increased. Given its additions to its stock, CONCOR, the container 

public sector nature, Indian railways have also shipping arm of Indian Railways, was not able to 

tended to cater mostly to the need of public sector keep up with demand. Consequently, the wait time 

enterprises and train movements are, therefore, more for importers and exporters to move goods in and 

common between coal fields, oil refineries, power out of ports was at least a week. 

stations, and oil distribution points. However, after 

the formation of the Container Corporation of TO ease these constraints, Indian Railways has 

India and the procurement of a large fleet of cars proposed an ambitious Programme of capacity 

of transport; ng standardized boxes, the movement enhancements, paralleling that undernay in the 

of containers by railroad has increased substantially. highways sector. It has proposed investments worth 

$100 billion over the Eleventh Plan period, nearly 

At the same time, the railways infrastructure is still 60 per cent of which are seen as coming from the 

extremely congested, particularly in areas most private sector. To ease the shortages ofwagons, the 

important for freight. Only a quarter of the rail government has recently (2006) taken a decision to 

network is double track, so that outdated signalling end CONCORmonopoly on freight transportation 

equipment and traffic management create a by allowing the entry of private players. Under the 

significant bottlenecl~. Freight trains run at about new scheme, while the railways will continue to 

half of the speed at which modern locomotives provide engines and drivers, procurement of rolling 
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stock will be the responsibility of the private origin to destination and by ensuring that the 

provider. This is expected to bring new investment clearance time at the border on both sides does not 

into the area, and ease shortages. Private players have exceed six hours. 

also been given the freedom to decide their tariffs 

for rail haulage, terminal handling, and gound 

rent. Other measures are aimed at improving the iMPACT OF STOMGE AND 
network. Proposed projects include shifting from MARKETING INFMSTRUCTU RE 
narrow to broad gauge for railways to make sure 

railroads can connect to main trunk lines. Very 

recently work has started on a dedicated freight 

corridor to ensure hassle-free cargo transit between 

various ports on the western coast and hinterlands 

in Delhi, Punjab, Haryana, and UP This is aimed 

primarily at container traffic. Another corridor 

starting in Ludhiana in Punjab, and connecting steel 

plants in east India to the proposed deep sea port 

in Kolkata is also on the anvil. The two corridors 

will be connected to facilitate inter-transfer. 

A recent World Bank report1' observed that 

'interregional' (that is, within South Asia) shipments 

of fruits, vegetables, and other perishables from 

Bhutan and Nepal to India and Bangladesh require 

much better logistics. This can be achieved by 

allowing the cargo to move in a single truck from 

The single-most important indicator of the lack 

of adequate storage and marketing infrastructure 

for horticulture is the level of wastage i n  the 

system-which according to some estimates is as 

high as 20-40 per cent of the total production.17 

Our survey results indicate that the average wastage 

in the horticulture sector, between the farm-gate 

and the wholesale level, is around 12 per cent of 

the total production (Figure 4.9)-which is 800 

per cent of India's total horticulture exports (in 

terms of quantity).1s In fact, according to one 

study, India wastes more fruits and vegetables than 

those consumed in the UK. The level of wastage is 

found to be higher for more perishable commodities 

like tomatoes, bananas, and grapes-in these 

commodities farmers tend to lose 10 to 15 per cent 

of their produce while transporting them from the 

Figure 4.9: Wastage ac ad'arioers Stages s f  the Value Chain (per cent of ~otal  production) 
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i Wastage outside the 
i state 
j Wastage within the 
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Wastage within the 
district 

From the farm-gate to 
local mandi 

Source: Survey of Exporters, Commission Agents and Growers (20045) ,  Staff estimates. 
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farm-gate to the local mandi or to the nearest trans- 

shipment point. The wastages at the mandis, and 

during transportation of the commodity between 

mandis (or to the ports), are also high. 

The high level of wastage in the system is due to 

poor and multiple handling, improper bagging 

without crating, lack of temperature-controlled 

vehicles and storage facilities, and poor infrastructure 

(roads, warehouses, and market yards). One of the 

important links in this food chain is the regulated 

market (organized mandis),19 which is the first stop 

for the commodity after it leaves the farm-gate. 

Given that the majority of horticulture produce 

around the country reaches a market yard within 

4 to 8 hours of harvest, the level of wastage and the 

quality of produce is expected to be significantly 

affected by the level and quality of infrastructure in 

these yards. In our survey, we asked farmers about 

the availability of infrastructure (and management 

practices) in their local market yard and how satisfied 

they are with the existing set-up (Figure 4.10). 

The level of key infrastructure in these market yards 

(also called mandis) is highly inadequate, but where 

they exist, they seem to be properly utilized. Only 

Figare 4.18: 'Inn&atructure in Local 34andis is 1"crceived by h e  Farmers LO be Jnadeq~iate and of Poor Qudiity 
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one out of ten mandis had a cooling tower or 

electronic price bulletin board and only two out of 

ten mandis had a grading machine. Even basic 

infrastructure such as weighing machine was 

unavailable in two of the ten mandis, as reported by 

the farmers. In mandis where key infrastructure exists, 

a large number of farmers seemed satisfied with the 

quality of their usage-for example, two to three out 

of ten farmers interviewed felt that cooling towers, 

gading machine, and weighing machine, if they 

exist, seem to operate to their satisfaction. In the 

survey of 1600 growers, we find that those who did 

transact in mandis with relatively better infrastructure 

also received a better return on their produce.20 In 

fact, the presence of better infrastructure in mandis 

is found to make almosr Re 1 per kg difference to 

price received by the farmers (which is 20-25 per 

cent higher than prices obtained by farmers who 

do business in a mandi with average infrastructure). 

Not only is the absolute level of infrastructure in the 

regulated markets quite inadequate, there is also 

considerable disparity between Indian states (Figure 

4.1 1). The distribution of current infrastructure 

Figure 4,4 1: Co~asiderable \'siatian in the Ahslant and Qkadiv sf Enfrastruarrre Available 
in the 1-ocd Mandis across States 

An lndex measuring the amount of lnfrastructure available In the mandl A Cross-state Cornpanson [ I2  =All Infrastructure ava~lable, 0 = None ava~lable] 
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seems quite regressive, that is, richer states have 

better marketing infrastructure than the poorer 

states (Rajasthan and MP are the exceptions to this 

trend). This is disconcerting, because farmers in the 

poorer states are likely to be rendered less competitive 

due to poorer infrastructure and thus less likely to 

be engaged in exports of horticulture products 

compared to their counterparts in the richer states. 

WCK OF AN INTEGMTED 
COMMON MARKET AND 
FWGMEMTED SUPPLY CHAIN 

Production in horticulture is scale neutral but 

storing, marketing, and distribution (wholesale 

and retail) are subject to economies of scale. A 

number of government policies have prevented 

the realization of these economies. To increase its 

control over storage, marketing, and distribution 

of agricultural commodities during periods of food 

shortages within the country, the government 

enacted the ECA (1955), MMA (1972), and the 

Prevention of Black Marketing and Maintenance 

of Supplies of Essential Commodities Act (1980) 

(see Box 4.3). However, these policies had two 

unintended negative effects. First, since agriculture 

is a state subject, many Indian states introduced 

legislations similar to the one adopted by GoI, 

preventing free mobility of agricultural produced 

and thus segmented the Indian domestic market 

into many smaller markets. Thus the supply chains 

that developed under these legislations were 

primarily local or regional in nature, which started 

and ended within the same state boundaries. 

This, along with restrictions on private domestic 

investment in wholesale and foreign investment 

in both wholesale and retailing of agricultural 

commodities, prevented the emergence of a large, 

organized, efficient pan-Indian supply chain in the 

agricultural sector. 

Second, the surfeit of restrictions on the movement 

and storage of commodities (including reservation 

of cold storage and agro-processing industries for 

the snlall scale sector) discouraged and/or prevented 

the private sector from undertaking large-scale , 

investment in agricultural storage and marketing 

activities. With state finances under stress, the 

public sector could not undertake the required 

investments either (Figure 4.12). Consequently, 

India's supply chain became populated with too 

many small and inefficient intermediaries, who 

(and not the farmers) have gradually become the 

largest beneficiaries and the biggest supporters of 

the excessive regulations in the agricultural storage 

and marketing sphere. 

In India, marketing chains are highly fragmented, 

often with six to eight intermediaries, and are 

dominated by small-scale enterprises. At each 

stage of the chain, not only one incremental costs 

and margins built into the price, but even the 

time in hauling commodities through the chain 

increases. Some of the most complex and inefficient 

procurement systems in India are structured as 

follows: The first link in the chain is a consolidator 

at the village level who collects the marketable 

surplus from some of the farmers. The consolidator 

in turn sells the produce to a commission agent. 

The agent passes on the produce to a trader who 

operates at the district level and who then supplies 

fruits and vegetables to various large wholesalers. 

The wholesaler, having made purchases from a 

number of sources, then breaks the bulk and supplies 

the produce to individual retailers. Because markets 

are inefficient, farmers tend to receive a small share 

of the (domestic) consumer price-only about 25 
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Figure 4-12: Secular Dedine ia Inwstment in Indim Agriculture 

Investment to GDP ratio in Agriculture (at constant prices, in per cent) Share of tradeldistribution and storage Investment in the 
total agriculture Investment (per cent) 

8 i 

Source: Task Force on Capital Formation (GoI), Staff estimates. 
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per cent in the case of unprocessed vegetables 

compared to 40 per cent in developed economies. 

Physical losses in the food chain, as we have 

indicated earlier, are high as well-12-40 per cent 

for horticultural products. 

A Compauissn ebb Agricultural 
Supp%y Chain: India vo the US 

Unlike in India, the fresh produce market in the 

US has changed markedly over the last fifteen 

years. Shifts in consumer demand, technological 

changes in production and marketing, and retail 

consolidation have altered the traditional market 

relationships between producers, wholesalers, 

and retailers. 

In the US, fresh fruit and vegetable products move 

quickly through the marketing system to combat 

spoilage. After harvest, fresh produce is handled 

and packed either bp a shipper or grower-shipper. 

Produce grown in the United States may be 

exported, or sold direct to consumers, retail stores, 

or foodservice establishments. Sales from grower- 

shippers to retailers and foodservice establishments 

might be mediated by wholesalers or brokers, or 

might occur directly (see Figure 4.13). Prior to 

1987, fresh fruit and vegetable markets were more 

fragmented; most transactions took place between 

grower-shippers and wholesalers on a day- 

to-day basis, based on fluctuating market prices 

and quality levels. Today, a typical produce sale 

may take place between a multi-product grower- 

shipper and a large supermarket retailer under 

a standing agreement or contract specifying 

various conditions and terms, including marketing 

services provided by the !grower-shipper, volume 

discounts, and other price adjustments and quality 

specifications. Some of the key trends in the fresh 

fruit and vegetable market in the US in recent years 

include the following. 

Consumers 

American consumers are spending more on fresh 

produce, and in addition to buying a greater 

quantity of produce, they are buying new value- 

added products. Per capita consumption of fresh 

fruits and vegetables increased 6 per cent between 

1987 and 1995, and 8 per cent between 1995 and 

2000. As consumption has increased, so has the 

demand for variety, convenience, and quality- 

the variety of fresh produce items carried by 

retailers has increased from 173 items in 1987 to 

354 items in 1997. Many products (for example, 

lettuce and tomatoes) are available year-round, 

produce is pre-cut, and more packaged and branded 

products are available. The share of branded produce 

increased from 7 per cent in 1987 to 19 per cent 

in 1997, while fresh-cut produce and ~ a c k a ~ e d  

salads rose from I per cent to 15 per cent of total 

sales. At the same time, the share of income spent 

on food-at-home ~urchases continues to fall. 

Consumers spent almost 47 per cent of their food 

dollars in the foodservice/restaurant sector in 2000, 

compared with 44.7 per cent in 1987 and 46.6 

per cent in 1997. 

While a typical Indian farmer producing fresh 

fruits and vegetables tends to sell almost all of her 

produce to the local consolidator (Figure 4.13a), 

the grower in US has several options to consider, 

for example, direct market, general-line grocer 

wholesaler, specialized producer wholesaler, general- 

line foodservice wholesalers, retail store, and 

foodservice establishments (Figure 4.13b). While 
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the growers in US tend to receive a higher share of 

the retail price (around 30-40 per cent depending 

on the nature of produce) than their Indian 

counterparts (whose share tends to be between 15- 

25 per cent), but with growing consolidation of 

the market at the shippers and retailer ends, the 

market power of growers has also altered over time. 

Compared to the Indian market, the shipping 

industry in thc US is highly concentrated. For 

example, in 1999 there were 149 California grape 

shippers, 25 California tomato shippers (down 

from 3 1 in 1996), and 54 bagged salad firms selling 

to retailers (down from 63 in 1994), with the top 

two firms accounting for 76 per cent of total fresh- 

cut salad sales in supermarkets. In fact, for a few 

fresh produce items, the concentration of sales at 

the shipper level is as much or more than that of 

the retailers. 

Anecdotal evidence suggests that the role of 

merchant wholesalers in produce has diminished 

while that of the foodservice sector (examples, 

restaurants, offices, and schools with cafeterias) has 

grown. Large retail stores have increased the volume 

of direct purchases (from grower-shippers), 

bypassing produce wholesalers. But at the same 

time, wholesalers have increased their share of 

produce sales to the foodservice channel-from 8.4 

per cent of sales in 1987 to 21.2 per cent of sales 

in 1997. 

In the US, the emergence of supermarkets has had 

the largest impact on the way the wholesalers, 
grower-shippers, and other intermediaries of the 

fresh fruits and vegetables supply chain operate 

and this experience is expectcd to get repeated in 

India as new investment into organized retailing 

takes hold. In the US, retail consolidation has 

occurred rapidly as large supermarket firms have 

merged or have been acquired. Mass merchandisers 

such as Wal-Mart, Kmart, andTarget and warehouse 

club retailers like Sam's Club are selling an incrcasing 

volume of food products with low-price strategies. 

They have also introduced innovations in the 

procurement and distribution of the products they 

sell to gain efficiencies and lower costs (Kinsey 2000). 

Some mass merchandisers, such as Wal-Mart, 

provide suppliers with real-time store sales data to 

support distribution, inventory management, and 

in-store promotion activities (Kinsey 2000). Wal- 

Mart also introduced a standardized returnable (to 

the supplier) plastic container that is used both 

for distributing fresh fruit and vegetable products 

to their stores and for in-store product display. 

The Wal-Mart model emphasizes co-operation 

and co-ordination of activities in the supply chain 

between suppliers and buyers, with the goal 

of reducing system-wide costs. Supply-chain 

management practices such as continuous inventory 

replenishment, the use of cross-docking facilities, 

direct store delivery by suppliers, and selective use 

of speciality wholesalers has reduced the need for 

large distribution centres and their associated 

costs. To achieve these efficiencies, retailers are 

consolidating, as evidenced by a significant increase 

in the share of total US grocery store sales by the 

largest firms. By 2000, the share of the 20 largest 

retailers had reached 52 per cent of total grocery 

sales, up from 36.5 per cent in 1987. 

Mirroring the trend in the US, the global supply 

chain for agriculture, especially horticulture, has 

changed markedly in recent years with the emergence 
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of supermarkets as a major buyer force. There is a 

much higher degree ofvertical integration to meet 

the increasingly high standards. Compliance and 

certification costs are high, as are the costs of 

transmission of new technology and monitoring 

of social and environmental standards. Big farm 

holdings in countries such as Chile are equipped 

to realize the economies of scale in a way that the 

small Indian farmer and entrepreneurs are not. 

%ndia% Changing Retail and 
(Agricultuaai) Marketing 
Landscape 

Vertical integration-the consolidation or co- 

ordination of production and processing stages 

by one firm-is a common feature of efficient 

food marketing systems in most large agricultural 

economies, but is nascent in India. Only about 4 
per cent of output is processed, and only a handful 

of food processors have annual turnover as large as 

$150 million-a scale considered small in many 

other developed and developing countries. Even 

with more than I billion consumers and a retail 

food market estimated at $133 billion, small 

'Mom & Pop' shops still dominate retail food sales. 

Organized chain stores are emerging and expanding 

rapidly, but at present account for only about I per 

cent of food sales. 

International experience shows that a common 

organizational pattern in developing countries which 

have managed to successfully export high-valued 

agricultural commodities has been the prominence 

of contract farming and/or vertical integration in 

the linkages between farm-level production and 

downstream processing and trade.21 Both of 

these were, however, prevented by the Agricultural 

Produce and Marketing (Development and 

Replation) (APM) Act 195 1. In 2003, the Go1 

formulated the model act to reform this act. The 

model act aims to foster a single market in the 

country by removing the restriction to sell 

agricultural commodities wholesale only in state- 

regulated markets and permitting the private sector 

to develop and operate wholesale markets. Several 

state governments have followed suit and amended 

their APMA to allow for direct marketing, contract 

farming, andlor developing markets in the private1 

co-operative sector. While in seven states, the 

APMA has been amended to allow for all three, in 

others partial reforms have been undertaken to 

allow some of these. There are only two states, Bihar 

and Jharkhand, where there has been no progress 

on this front.22 Establishing legal frameworks to 

protect both farmers and processors in contract 

farming agreements, and enforcing those agreernents 

is particularly important. With Indian agriculture 

dominated by small-scale holdings of only about 

two and a half hectares, food processors struggle to 

procure adequate supplies of high-quality produce. 

Contract farming is already expanding in some 

regions and products, including broilers in Tamil 

Nadu and Maharashtra and vegetables in Punjab, 

and has proved successful in reducing mark.eting 

risks faced by both buyers and sellers. 

Many policies that have, historically, weakened 

private investment incentives and contributed to 

India's fragmented, small-scale, and inefficient 

marketing system are now being changed. The 

Central Government and several state governments 

have lifted longstanding measures that restricted 

private storage and interstate movement of grain 

and other essential foods. Licences are no longer 

needed to establish food-processing firms, and 

regulations restricting their size have been mostly 

eliminated. In addition, FDI in food processing 

and marketing-with the exception of retail 
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marketing-is now automatically approved for 

investments up to 5 1 per cent equity. The repeal of 

the Cold Storage Order 1964 in 1998, eliminating 

the licencing requirement and government control 

over cold storage fees. To promote storage and 

warehousing further, the Department of Food & 

Public Distribution is promoting the development 

of a negotiable warehouse receipt system in the 

country to increase liquidity in rural areas. A draft 

Warehousing (Development and Regulation) Bill, 

2005 has been cleared by the cabinet and is expected 

to be placed before Parliament soon. 

There has also been a move to promote the creation 

of special economic zones (SEZs), some focused 

on agricultural products. India's Export-Import 

(EXIM) policy 2003-4 says that corporate sector 

players with proven credential will be encouraged 

to sponsor agriculture export zones (AEZs) for 

boosting agro exports. Appropriate incentives 

will be provided to them to enable investments in 

infrastructure, processing, packaging, storage, 

research and development (R&D), agricultural 

extension, and other facilities relating to exports 

in the approved AEZs. As many as 45 AEZs have 
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been notified so far in different parts of the country 

(also see Box 4.4). 

The  development of organized retailing is 

transforming India's food markets by providing 

an infusion of capital and expertise, as well as 

promoting linkages and standards backward 

through the marketing chain. Several large Indian 

firms have announced ventures in food retailing. 

FDI has already begun to flow into wholesale food 

distribution in Bangalore. In order to facilitate the 

modernization of the retail sector in India, the 

Foreign Trade Policy 2005-6, has extended 

concessional duty benefits for capital goods under 

the Export Promotion Capital Goods (EPCG) 

Scheme to the retail sector. However, equipment 

required in the retail supply chain pertaining to 

material handling, warehousing, and distribution 

facilities is not included.23 Another important 

change has been a partial relaxation on allowing 

FDI into retail. Earlier, FDI in wholesale cash and 

carry trading and FDI beyond 5 1 per cent in export 

trading were allowed after getting government 

approval. However, FDI up to 100 per cent is now 

allowed under the automatic route, that is, without 

an approval from the Foreign Investment Promotion 

Board (FIPB), for cash and carry wholesale trading 

and for single brand products. 

To conclude, we find that inefficiencies in 

supporting services are an important reason for 

the high protection that is ganted to an otherwise 

competitive sector. The cost advantage that Indian 

producers (farmers) enjoy when the produce leaves 

the farm-gate gets slowly eroded during its journey 

through the supply chain, rendering the product 

less competitive at the retail end. A large part of 

the inefficiency in services such as transport, storage, 

and distributionis due to restrictions on domestic 

and foreign competition. There are also hndamental 

weaknesses in the infrastructure in these sectors 

that can be remedied by creating a favourable 

environment for private investment and undertaking 

the necessary public investment. Enhancing 

the efficiency of supporting service sectors will 

strengthen both the political case for and economic 

gains from the liberalization of Indian agriculture 

trade and improved access to foreign markets. 

NOTES 

1. While exporters to developed countries (example, 

grapes to EU) tend to procure directly from 

farmers, others use many alternative sources of 

procurement. The exporters surveyed for this study 

procure 25 per cent of their exports directly from 

the farmers at the farm-gate and the rest from 

wholesalers andlor commission agents. The price 

received by farmers in case of direct procurement 

is found to be closer to the wholesale level. So while 

exporters do not seem to enjoy any significant price 

advantage from direct procurement, the advantage 

comes in the form of reduced time (a saving of 

anywhere between 1-3 days) and/or more effective 

control over the final product. 

2. These are indicative numbers and there may be 

considerable variation across commodities, 

destination markets, and mode of transport. 

3. For example, 50 per cent of US exports today 

(excluding those to Canada and Mexico) are 

through air transport. 

4. See studies by McKinsey & Co. 

5.  See Radelet and Sachs (1998). 

6. The comparison between Chile and India needs 

to be qualified. Given its large volume of exports of 

horticulture products, Chile has a well-established 

logistics system, dedicated air-freight arrangements, 

and enjoys the benefit of economies of scale and 

India has none of those advantages. The comparison 

however is not so inappropriate if one is looking 

for a 'global benchmark' that India should strive 
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to achieve in order to effectively compete in the 

global horticulture market. 

7. The transportation costs for India are based on 

primary survey data and for others are measured 

as the difference between the CIF and FOB prices. 

Although the latter is a widely used measure of 

international transportation costs (for example, see 

Radelet and Sachs 1998; Limao andvenables 1999; 

Clark, Dollar and Micco 2001; UNCTAD 

2004), its reliability is often challenged by its 

critics. There are two reasons why we think our 

estimates may be a good approximation of the 

reality. First, the difference between CIF and FOB 

prices for India is found to be quite similar to the 

numbers obtained from our primary survey. 

Second, unlike the previous researchers, we don't 

use the aggregate CIF and FOB prices to compute 

the transportation costs; instead we have used 

commodity-specific and destination market- 

specific unit values. 

8. There are a number of other barriers that impede 

trade (for example, time to clear customs) and 

indirectly contribute to higher trade costs. GoI's 

Task Force on Indirect Taxes had made a number 

of useful recommendations on custom reforms and 

those issues well-known to Indian policy makers 

are, therefore, not covered here. 

9. But high transport costs alone cannot explain the 

sharp difference in market share as the CIF price 

between Indian and Chilean grapes is not much 

different. The  difference is to some extent 

explained by quality and standards, which are 

discussed in Chapter 5. 

10. The discussion here has broader implications for 

the entire international transport sector and is not 

limited to the transport of horticulture products. 

1 1. Singh and Wallack (2005). 

12. Some of these numbers may be out-of-date, and 

opening up of the sector to private investment 

and to foreign port operators, such as P&O at 

JNPT seems to have increased productivity to 

international levels. 

13. Some recent evidence indicates that 70 per cent 

of services at JNPT are now direct calls, though 

the same is not true for ports such as Kolkata or 

Chennai. 

14. 88 per cent of container ports in the world 

conformed to this model of privatization in 1997. 

15. Singh and Wallack (2005). 

16. This section draws on the World Bank report 

(200 1) 'Forging Subnational Links Transportation 

and Logistics in South Asia'. 

17. FAIDA, CII, and McKinsey & Co (1997); 

Raghunath and Ashok (2004). 

18. Since there is evidence of considerable wastage at 

the retail-level as well, our primary survey results 

seem to reinforce McKinsey's finding that the total 

wastage in the food chain could be as much as 20 

per cent. 

19. The regulated market holds a key place in India's 

food chain since all wholesale transactions in 

agricultural products, byjat,  are supposed to take 

place there. Regulated markets were set up under 

the Agricultural Produce Markets Act (APMA) to 

help upgrade market yards, storage, grading and 

packaging and other market services like market 

information, intelligence and verification ofweights 

and scales. As on march 2001, there were 7177 

regulated market yards in the country. 

20. This result is based on a multivariate panel 

regression where the unit price received by the 

farmer is regressed against a number of farmer- 

specific variables including the quantity and 

quality of infrastructure in their local mandis. 

The regression also includes state-specific and 

commodity-specific dummies. 

2 1. Jafee (1 992). 

22. Information as of 3 1 January 2006. 

23. Source: FICCI. 



s the Externa Environment 
Conducive to Export Expansion?' 

n this chapter we examine the three broad 

classes of barriers that affect trade in horticultural 

products: domestic support, border protection, 

and differences in standards. We find that the most 

serious problem is the border protection regime, 

which is opaque, complex, and deceptively 

protectionist. The level of direct payments to 

producers is not significant, while the assistance 

in the form of price support is another aspect of 

the protectionist trade regime. Among the most 

pernicious forms of trade protection in horticulture 

are the systems of (i) entry prices which discriminate 

against efficient delivery, (ii) tariff quotas that 

subjects imports above specified low levels to harsh 

tariffs, and (iii) SSGs that create considerable 

uncertainty for successful exporters. Furthermore, 

preferential access schemes and tariff escalation 

discriminate against, respectively, imports from 

certain sources and more advanced stages of 

processing. Standards present a mixed picture. It 

is hard to distinguish between the standards that 

serve legitimate health, safety goals and those that 

have been captured by protectionist interests. 

However, some of the most demanding standards 

today are imposed not by foreign governments but 

by foreign buyers, reflecting increased consumer 

sensitivity to quality in all its dimensions. 

Given the serious domestic problems identified in 

Chapter 4, it is difficult to establish how far the 

external trade regime is today a binding constraint 

on India's export expansion, but there is little doubt 

that it would be a serious impediment if India 

were to emerge as a major exporter. It is, therefore, 

essential that India takes an aggressive position in 

the WTO negotiations, seeking not just significantly 

lower levels of protection, but also much greater 

transparency, simplicity, and predictability in trade 

regimes. While India should continue to subject 

foreign standards to scrutiny, and where necessary, 

legal challenge, an urgent need in this area is to 

improve domestic standards and develop mechanisms 

to signal credibly higher quality. 

DOMESTIC SUPPORT AND 
EXPORT SUBSlDBES 

Though information is limited, it seems that 

governments extend less domestic support to fruits 

and vegetables than to other agricultural sectors. 

First of all, direct support to producers is rel.atively 

low in Organization for Economic Co-operation 

and Development (OECD) countries. Of  the 

major industrialized regions, only the EU reports 

an Aggregate Measure of Support (AMS)2 for a 

significant number of fruits and vegetables, while 

the US, Japan, and Canada indicate moderate levels 

of AMS support for a few commodities. In the 

marketing year 2001-2, the EU's direct payments 

for fruits and vegetables were about Euro 800 

million, and took the form of production aid to 
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banana producers and aid to producers of certain estimated to be around Euro 8 billion, with apples 

products intended for processing (for example, and tomatoes the largest beneficiaries-to the 

citrus fruits, lemons, grapes, and potatoes). A more extent of around Euro 2 billion each. 

significant element of the EU's reported AMS for 

fruits and vegetables, is the product-specific In the marketing year 2000, the US made direct 

Equivalent Measurement of Support ( E M s ) ~  payments to producers ofapples, onions, potatoes, 

granted through price support or minimum prices. and tomatoes, but only payments for apples ($174 
In  the marketing year 2001-2, the EMS was million) were above the de minimis level. Japan 

'FABLE 5.1: Domestic Supp~xt by European Communities, hfarketing Year 2001.-2 

(Calculation of the Current TotalAgpegate Measurement of Support) 

Bananas 212.3 212.3 
Apples 2059.50 2059.50 
Pears 543.2 543.2 
Apricots 120.5 120.5 
Cherries 118.2 118.2 
Peaches/nectarines 472.3 472.3 
Table grapes 216.7 216.7 
Plums 69.3 69.3 
Lemons 280.7 280.7 
Clementines 167.1 167.1 
Mandarins 31.8 3 1.8 
Satsumas 16.4 16.4 
Oranges 321.0 321.0 
Cucumbers 535.1 535.1 
Courgettes 170.6 170.6 
Artichokes 195.0 195.0 
Tomatoes 1944.20 1944.20 
Tinned pineapple 6.5 6.5 
Citrus fruit for processing 212.8 

Lemons for processing 52.0 

Peaches for processing 62.8 62.8 
Plums for processing 41.2 41.2 
Pears for processing 30.5 30.5 
Figs for processing 6.0 6.0 
Tomatoes for processing 366.9 366.9 
Grapes for processing 112.7 112.7 
Potatoes for processing to starch 212.4 -178.3 34.1 

Source: Compiled from WTO notificarions. 
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reported price support for starches ($179 million country, Switzerland, were expenditures large 
! 

for potatoes and sweet potatoes in 1998) and direct relative to horticultural exports, with export 

payments to the vegetable and fruit sectors, but the subsidies accounting for 21 per cent of the country's 

AMS was below the de minimis level. Similarly, in exports. The EU's export subsidies represented 

Canada, only its support for dry beans was above less than 1 per cent of the value of its total exports. 

the de minimis level (WTO 2000). Although not notified, the US indirectly subsidized 

horticultural exports, albeit to a very limited degree, 
I 

Unlike in many other agricultural sectors, in through export credit guarantees. A number of 

horticulture the use of export subsidies is not developing countries, includingTurkey, Brazil, and 

pervasive among the large industrial countries. South Africa, have also notified export subsidies 

Table 5.3 shows the most significant export subsidy to the WTO, but these are unlikely to have had a 

expenditures based on the notification to the significant impact on world prices. 

WTO. The amounts are well below those reported 

for other agricultural categories. In only one TARIFFS 

-.r. 

J ABPX 5.2: Dsn~esaic Support by US, Many importing countries, in particular the EU, 

Markexing Year 2008 operate complex systems to regulate horticultural 

(US Product-Specific Aggregate Measurements o f  
Support: Non-exempt Direct Payments) 

Apples 169.0 5.4 174.4 

Onions 10.0 10.0 

Potatoes 11.3 14.4 25.7 

Tomatoes 7.2 
----.a -- 7.2 --- 

Source: Compiled from WTO notifications. 

TABLE 5.3: Fzport Strbsidy Expenditures 
for Horricdture Pjl~rodaacts 

European 
Union 40 5301 0.8 

imports. In temperate countries, import tariffs 

and other measures tend to be the lowest and 

least restrictive on tropical fruits; and highest on 

temperate fruits and vegetables, particularly during 

the growing season. The converse tends to be true 

within many developing countries. 

The US, the EU, and Japan use, to varying degrees, 

similar protection tools: low but highly dispersed 

ad valorem tariffs, specific duties, seasonal tariffs, 

entry prices, SSGs, tariff escalation, and preferential 

access cum tariff-rate quotas. Tariffs for a specific 

range of products depend on numerous factors, 

including the date of entry (seasonality factor), the 

degree of processing (escalation phenomenon), and 

the relationships with exporting countries 

(preferential agreements, regional, and bilateral free 

trade agreements, FTAs). 

Switzerland 14 69 20.6 Average tariffs are low but 
Colombia 13 52 1 

2.4 th is is deceptive 
Turkey 1 1  2348 0.5 --- ----- ~--p -- 

Sou~ce: WTO (2000) and subsequent WTO notification Average applied most favoured nation (MFN) tarifi 
updates; Export data from FAOSTAT. are low in all these countries, ranging from 0.9 per 



58 FROM COMPETIBIION AT HOME -80 COMPETING ABROAD 

TABLE 5.4: .Applied MFN TariEs for Fresh Fruits axad Vegetables in the (&ad Countries 
-. ma-- _^ - I_- __l-..-.- "j -- ___ _. . _" ..-_ 

Average , l'ercentage Number 
and ad All rates of lincs Standard of Total 

Country valorem rates average covered Maxim~um Ilcviation Lincs 
"-- - -  - - X. - .. - - -.-- -. . . - - - - . -  -.-. - ._. - -. - ... . - -. . - .  ., .. - 

EU 
(1999) 

us 
(200 1) 

Japan 
(2001) 

Canada 
(200 1) 

Fresh Fruits 
Fresh Vegetables 

Fresh Fruits 
Fresh Vegetables 

Fresh Fruits 
Fresh Vegetables 

Fresh Fruits 
Fresh Vegetables 

Source: WTO IDB Database at the original tariff lone level (G to 11 digit tariff line depending on the country). Cited in Diop and 
Jaffee (2004). 

cent for fresh fruits in canada to 9.2 per cent in EU TABLE 5.5: Percentage of %@Lines at Different 

for the same product category (Table 5.4). The Eevelsllntemds in Rich Countries: Fresh 
- .  .-" -.-- -- .-- -.- 

average tariffs do not, however, reflect levels of - 'larifflevels .. .-- .. -. .. . Canada, . . . US . ;EU . .. :,Japan . .- . Korea -- 
protection for a variety of reasons. 

T ~ r i @  peaks 

Fresh fruits 
Duty free 60 19 2 7 0 

21-50% 
Closer examination of the tariff structure highlights 0 6 0 9  59 

Over 50% 0 0 1 0 3 7  
the importance of tariff peaks especially in the EU % s~ecific, corn- 31 1 25 O 5 

and in Korea. 79ble 5.5 shows that the US, Canada, posite mixed lines 

and Japan have the lowest tariffs, with, for instance, Fresh vegetables - A 

85 per cent of the US tariffs under 10 per cent. In Duty free 47 16 0 10 3 
1-10% 

sharp contrast, Korea and the EU apply high tariffs 7 59 11 69 42 
11-20% 1 1 4  1 1 1  47 

on many products. For instance, in Korea, 59 per 21-50% 0 1 6 0  7 1 
cent of fresh fruit tariff lines lie between 20 and 50 Over 50% O 0 2 3  O 1 

per cent and 37 per cent of the lines are over 50 per % specific, corn- 45 9 5 2 5 

cent. In the EU, 60 per cent of vegetable tariff lines - - 

lie between 20 and 50 per cent and 23 per cent of Note: All figures in percentages. Average applied out-of-quota 
ad valorem and ad valorem equivalents of non-ad valorem 

the lines are over 50 per cent. We take a closer look tariffs for equivalent data reporred. 
at these peaks for specific products. Source: WTO IDB Database. 

While the tariff structure is more transparent in countries analysed above. Table 5.8 presents applied 

most middle-income countries than in the QUAD, tariff information on some other developing 

the level of average tariff is higher in the former. countries-but as we have already noted, average 

Average applied MFN tariffs in Morocco, India, and tariffs can be deceptively low. These tariffs pose a 

Brazil are far higher than those in the high-income potential hindrance to developing country exports, 
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TABU 5.4: Percentage of TariELines at Different TABLE 5.7: Percentage of' Tariff 1-ines on 
Le~~;eHs/Xmtemds in Rich Ccrun~triss: Processed Fresh Fruits and Vegetables in SeEecteG 

- ......... - ............... - ................-. - . - .... - .. - - . . . . .  
7hrifT levels Canada US EU Japan Korea 

. - -  =..," ..---. -. .- . . . . . . . . . . - .  . . . .  

Processed fruits 

Duty free 35 1 0 7  1 

1-10% 43 14 0 62 2 

11-20% 20 43 0 24 44 

21-50% 0 34 47 4 40 

Over 50% 0 0 5 3  4 2 

% specific, com- 2 7 0 0 10 
posite mixed lines 

Processed vegetables 

Duty free 2 2 3 0 8  3 

1-10% 31 39 6 65 6 

11-20% 40 50 0 24 76 

21-50% 0 6 8 8  3 5 

Over 50% 0 0 3  0 3 

% specific, com- 7 2 3 0 8 
posite mixed lines ---- - W p m  

Note: All figures in percentages. Average applied out-of-quota 
ad valorem and ad valorem equivalents of non-ad valorem 
tariffs for those equivalent data reported. 
Source: WTO IDB Database. 

particularly since South-South trade in fruits and 

vegetables is growing rapidly, and now represents 

about one-fifth of developing countries' exports. 

Simple, uniform tariffs are a rarity in horticulture. 

For example, under the Uruguay Round Agreement 

on Agriculture, the EU replaced its reference price 

system by a system of minimum import or entry 

prices which apply to fruits and vegetables such as 

tomatoes, citrus, table grapes, and apples. The entry 

Dex1oping countries by Tariff Level  
. . . .  ... . . - - - -  

Ldo- G i r o -  South 
1'arifflevc.ls Brazil India nesia cco Africa - -. - - - .. . . . . . . . .  - .. . . . . . .  . .... . . . .  .. 

Fresh Fruits 

Duty free 0 0 0 G 15 
1-10% 0 0 100 0 47 
11-20% 100 3 0 0 29 
21-50% 0 94 0 0 9 
Over 50% 0 3 0 100 0 
% specific, 0 0 0 0 10 
composite 

Fresh Vegetables 

Duty free 24 0 2 0 46 
1-10% 0 0 98 0 6 
11-20% 76 85 0 13 30 
21-50s 0 15 0 19 13 
Over 50% 0 0 0 68 0 
% specific, 0 0 0 0 6 
composite . --- -"--- 

Note: All figures in percentages. Average applied out-of-quota 
ad valorem equivalents of non-ad valorem tariffs for those 
equivalent data reported. 
Source: WTO IDB Database. 

is charged on imports with a CIF value above the 

entry price level. A specific duty is applied, in 

addition to the standard ad valorem tariff, vcrhere 

the import price is below the entry price. This 

specific duty varies, depending on the level of the 

import price. To illustrate the complexity, the duty 

regime for lemons consists of six price bands for 

the year, the lower end of the price band reaches its 

highest level from 1 6  August to 3 1 October, and the 

specific component of the duty rises very sharply at 

prices below the floor in each price band. 

price system works in conjunction with the system 
Seasonal waniation 

of tariffs (FA0 2004). A band of entry prices is 

established for each period of importation during The seasonal variation in the entry prices itself 

the year, climbing in the peak European harvesting poses a problem. In effect, the tariffs faced by 

period (WTO 2000). The standard ad valorem tariff India's agricultural exports may be much higher 
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TABLE 5.8: Applied TariEs ;in Major Markets of Indian Crops, 2002-3 

(simple average i n  percentage) 
- .  

-. - . .. .- . .. . .-' - . - --. - -,. .& . ...- . .- . 
World's Major Importers (llevcloping Countries) . - 

, . . .. --..- -.,.-. -.-.-....--. - - -  .... - . 
I! . , '. . 

, !  t , .  
..., 

.:. . Saudi 
5 '  

HS-6 l'roduc< .. ' - China ' Kussia lndonesia. Malaysia Mex'iio ~rabi'a ,.- -- .. -..- -. -- . ---- .. . -.. - - .. -. --..- - "-, .- >-- - .- ---. -. ,>.-- *- .- . . - - 
070190 Other potatoes, fresh or chilled 13.0 15.0 

070200 Tomatoes, fresh or chilled 13.0 0.0 

07031 0 Onions and shallots, fresh or chilled 13.0 15.0 

07081 0 Peas, fresh or chilled 13.0 15.0 

071290 Dried vegetables, nes 13.0 15.0 

080300 Bananas, including $antains, fresh 13.0 0.0 

080450 Guavas, mangoes and mangosteens, fresh 17.0 5.0 

080530 Lemons and limes, fresh or dried 16.8 0.0 

08061 0 Fresh grapes 18.4 5.0 

08081 0 Apples, fresh 14.0 0.0 

200 190 Other vegetables, fruits, etc., pres 25.0 0.0 

200950 Tomato juice, unfermented, not 
contaminated 31.0 0.0 

200960 Grape juice, (incl. must), unferrnent 23.0 5.0 

200970 Apple juice, unfermented, not 
contaminated 20.3 10.0 

Source: LWCTAD TRAINS database and WTO IDB CD ROM files. 

on account of seasonal tariffs that are designed to 

protect local producers. To illustrate, the EU tariff 

on apples ranges from 4.8 per cent + Euro 2381 
tonne (April to July) to 11.2 per cent + Euro 2381 
tonne (August to December) (Table 5.9 and Figure 

5.1). Indian exporters find it difficult to take 

advantage of the lower tariff as it is applicable 

during a period of little, if any, production in India. 

O n  the other hand, the higher tariff is applicable 

during the peak harvesting season for apples in 

India (July to October). There is also substantial 

seasonal variation in tariffs for tomatoes in the EC 

and US, and for grapes in the US and Japan. In 

Japan, ad valorem tariffs for fresh grapes rise from 

7.8 per cent between November and February to 

17 per cent between March and October-the 

peak harvesting season in India being between 

February and July. 

Table 5.9 makes an inevitably inadequate attempt 

to convey the scale and variation in protection. 

For example, tomatoes receive an average protection 

in the EU estimated at the 6 digit level to be only 

7.4 per cent. But if Indian imports arrive at the 

wrong time and at a low unit value, they could 

end up paying an ad valorem equivalent of as much 

as 100 per cent. 

TariR rate quotas 

Next, we consider the impact of tariff rate quotas 

(TRQs) which were established in the Uruguay 

Round. Lower tariffs are applied to in-quota 
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TABLE 5.3: Seasowd Variation: Current MFN Import Tariffs for Selected Fruits and Vegetables- 
EC, US: and japan 

. . . __ ._  _ _- _ _ ._ . . ,._ _ _ . ._ . ^  ... _- . - -.__..I.-_ - . . .- . . ._ . . .. ... .I- - - - -  .I 
M FK applied cariffs ,Japan., " EC , US 

, ._ ,_..- _ . - _ . -. -, . -  .- -. - . - - m 
- - . . -.-- . -~ .  -- . - .  -... - 

Apples 
Fresh 17 11.2 

+ 2389lt  
6.4 

+ 2 3 8 ~ l t  

Dried 9 6.4 
Grapes 

Fresh 17.0 (Mar 1- Oct 31) 11.5 
14.5 

7.8 (Nov 1-end Feb) 
+ 96e l t  

11.5 
+ 96e l t  

2.4 Dried 
Tomatoes 

Fresh or 
chilled 

(Aug l-Dec 31) 0 

(Jan l-Mar 3 1) 
0.74 

c/kg 

(Dec l-July 31) (Feb 15-Mar 3 1) 
(Aug l-Oct 3 1) Free (Apr l-June 30) 

(Nov l-Nov 30) 

8.8 (Novl-May14) 3.9 (Mar l-Jul 15) 
+ 298el t  3.9 (Sep l-No 14) 

2.8 (Jul 15-Aug 31) 
14.4 (May 15-Oct 31) 2.8 (Nov 15-end Feb) 

"W~ 

+ 298el t  
-------.*- 

Note: Value for customs purposes. 
Source: F A 0  (2004) and staff compilations. 

shipments, and much higher tariffs to out of quota 

shipments. Fruits and vegetables turn out to be 

particularly infested by TRQs, with 355 TRQs in 

place, which is a quarter of all such measures (Table 

5.1). Norway has as many as 1 I 6 TRQs, followed 

by Poland and Hungary with 3 7  and 33,  

respectively. From the Indian perspective, the 25 

measures maintained by the EU are of the greatest 

significance, for which Table 5.16 presents detailed 

information. In addition to tariff quotas registered 

at the time of the Uruguay Round, the EU also 

establishes country-specific, p e r a l l y  duty-free, 

preferential quotas for certain products, such as 

potatoes, dried onions, and sweet peppers from 

which India does not benefit. In respect of most 

products, the EU does not have country-specific 

allocations, except in bananas, where historical shares 

are a determinant of individual country quotas. 

The available evidence, and discussions with 

Agricultural and Processed Food Products Export 

Deveopment Authority (APEDA) officials indicate 

that the current level of exports of fruits and 

vegetables from India are in most cases below the 

quota limit and hence many of the tariff restrictions 

imposed by the EU are non-binding on India. For 

example, with regard to bananas, EU's tariff quota 

limit is 2.2 million metric tonnes, while Indids 

exports to the EU in 2002 were 20 metric tonnes, 

worth $73,000, while a country like Ecuador 
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exported bananas worth $683,204,000. Similarly, the quota is 10,000 metric tonnes whereas India's 

the EU's non-specific quotas on potatoes and exports in 2002 were 16,491 metric tonnes. 

apples were, respectively, 4000 and 1500 metric 

tonnes, whereas India's exports were 1 and 2 metric Special safeguards 

tonnes, respectively. One area where Indian exports The possibility of resort by an importing country 

exceed the level of the tariffquota is for table grapes: to SSGs, can undermine market access. Under the 

Figure 5.la: Entry Price for Lemons and 3-omaroes into the EU, 2804-5 

LemonILime: Import price (in Euro per 100 kg) 

EU Tarlff rate for Fresh Lemons (8 d ~ g ~ t  HS Code), May 2004-Apr 2005 

I 

c9 

&3 

Tomatoes: Import price (in Euro per 100 kg) 

EU: Tariff rate for Tomatoes (8 digit HS Code), May 2004-Apr 2005 
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Figwe 5. I$: Entry Price for Apples ,md Grapes inre the EU, 2004-5 

Apples: Import price (in Euro per 100 kg) 

EU: Tariff rate for Apples (8 digit HS Code), Jan-June 2005 

Grapes: Import price (in Euro per 100 kg) 

EU: Tariff rate for Grapes (8 digit HS Code), Aug-Nov 2004 
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Source: WTO IDB Database. 
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Uruguay Round Agreement on Agriculture 

(URAA), a number of countries have reserved the 

right to implement SSGs if the import price of 

certain products falls below a 'trigger price', or 

if the quantities being imported exceed a 'trigger 

volume'. SSGs have been registered for all 

those products to which entry prices apply. The 

relationship between trigger prices and entry prices 

varies depending on the commodity and the 

time of the year. In practice, many trigger prices 

are well above entry prices, limiting the relevance 

of the SSGs to importers. But a number of 

products in the fruits and vegetables category have 

been notified for taking SSGs, especially volume- 

based SSGs. For example in their latest notification 

to the WTO, the EU specifies that it too had 

volume-based SSGs in the period 2001-2 on a 

wide range of products, including tomatoes, 

cucumbers, artichokes, courgettes, oranges, 

clementines, mandarins, tangerines, satsumas, 

wilkings and similar citrus hybrids, lemons, table 

grapes, apples, pears, apricots, cherries, peaches, 

including nectarines and plums. Price-based SSGs 

are rarer for fruits and vegetables, for example such 

action has been taken by Japan for peas and Poland 

for tomatoes. 

TmE 5.10: EU and k;S Applied and Specific Taiffs on Selected Indim Fruits mavegetable, 2004 

(in per cent) 
. . -- - - - - - . . . -. - - . - - - - . . - - - - - - . . . . . - . -. - - - - -. - - . . . -- - -. . - - . . .- . - - . . . . . - - - - . - . . . - - - - - . - . -, . . . . - - . - . - . - - 
. . Applied Tariffs No: of HS- : . Tariff Rate at HS-8 . . .:. -. * .. . ..-. .. . . ..- . 
HS-6 , Product Name at HS-6 8 ~ i n e s  . Minimum Maximum 

. . "-- - .  -am.- .- - .. -, - - -. . .- .. .- -. --- .- .-- . . -. w . . ~. -. .. 
EU Markets: 
0701 90 Potatoes, fresh or chilled 
070200 Tomatoes, fresh or chilled 

0703 10 Onions, fresh or chilled 
0708 10 Peas, fresh or chilled 
080300 Bananas, including plantains, fresh 

080450 Guavas, mangoes, and mangosteens 
080530 Lemons and limes, fresh or dried 

0806 10 Fresh grapes (seedless) 

0808 10 Apples, fresh 

US Markets: 
0701 90 Potatoes, fresh or chilled 
070200 Tomatoes, fresh or chilled 
0703 1 O Onions, fresh or chilled 
0708 1 O Peas, fresh or chilled 
080300 Bananas, including ~lantains, fresh 
080450 Guavas, mangoes, and mangosteens 
080530 Lemons and limes, fresh or dried 
080610 Fresh grapes 
080810 Apples, fresh 

Source: WTO IDB database. 

30 0.3 clkg 
45 22.4 c/kg 
45 0.8 clkg 
3 1 0.5 clkg 
45 0 
4 5 1.5 clkg 
46 $O.O2/kg 
46 $1.13/m3 
15 1 .1 clkg 

13.4 
14.4% + 298 

EUWmt 
9.6 
13.6 

680 El1000 
kglnet 

0 
6.4% + 256 

EUWmt 
17.6 + 96 
EUWmt 

6.4% +238 
EURlmt 

1.7 clkg 
6.6 clkg 
5.5 clkg 
8.6 clkg 

1.4 
33.1 c/kg 
$O.O25/kg 
$8.83/m3 
1.1 c/kg 
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TABLE 5.1 1 Number of 'rariff Quotas by Member and Product Group 
- -. - -. -. . ., -- .-- - --m. -- -.--. . -- A. . --- . - -. - cO^- . .6.'" .- . 

CE 01 ~d , A ME EG B\' FV TB FJ 
Member Cereals Oilsccds Sugar Dairy Meat Eggs Beverages Fruit & Tobacco Fibres Coffee Other All 

Vegetables - .... ..-... 
Australia - - - 1 - - 

Barbados 1 1 1 2 4 1  
Brazil 1 - - - - - 
Bulgaria 6 2 4 6 2 6 -  
Canada 4 1 - 11 4 1 
Chile - - 1 - - - 
China 4 3 1 - - - 

Chinese Taipei 1 1 1 1 5 -  
Colombia 13 20 4 5 1 7 -  
Costa k c a  3 - 1 1 3 6 1  
Croatia 1 - 3 - 3 -  
Czech Rep. 2 5 1 4 5 -  
Dominican 

Rep. 2 - 1 1 1 -  
Ecuador 6 2 3 1 2 -  
El Salvador 1 - 1 4 4 -  
EC- 15 15 - 3 12 28 3 
Guatemala 6 7 1 1 3 -  
Hungary 7 4 2 4 8 1  
Iceland 17 22 3 4 1 3 1  
Indonesia 1 - - 1 -  - 
Is real 1 - - 4 3 -  
Japan 4 1 - 12 - - 

Korea 15 5 2 5 7 1  
Latvia 3 - 1 - - - 

Lithuania - 1 1 - 2 -  
Malaysia 1 - 1 2 1 0 2  
Mexico 3 - 1 2 2 -  
Morocco 5 6 1 1 3 -  
New Zealand - - - - - - 

Nicaragua 3 1 1 1 2 -  
Norway 37 2 2 14 32 3 
Panama 2 - - 11 2 - 
Philippines 2 - 1 - 9 -  
Poland 12 4 2 8 1 4 3  
Romania 1 - - 3 1 -  
Slovak Rep. 2 5 1 4 5 -  
Slovenia 4 1 - 2 1 2 -  
South Africa 11 8 3 6 5 1  
Switzerland 3 - - 2 6 3  
Thiland 2 6 1 2 -  - 
Tunisia 3 - 1 3 3 -  
United States 1 2 6 2 4  1 -  
Venezuela 20 19 3 6 1 0 -  
AllMembers 217 124 51 181 247 21 -- ------ --- 

Source: OECD Agricultural Market Accers (AMAD) database. 
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TA-BIZ 5.13: EU$ Applied Tarif& on Selected Crops by Selected @ourr t~~-~ 28693 

(simple average i n  per cent) 
~ --->- ------- ". -=---.. ,- .----.---. -.-------- ~ ---.---- 

HS-6 Product Name World India Morocco South Africa ~ u r g i r -  _ -mr.- .  =. -" I^-- .--" .I_IUIÎ _ X_l_r"-*e ;;;---- -"" -̂-ii"-yl .m" IX,""I.IIIIPld-I.-%--- I-- 

070190 Potatoes, fresh or chilled 6.23 7.1 0.8 3.29 

070200 Tomatoes, fresh or chilled 7.36 4.32 10.9 0 

070310 Onions, fresh or chilled 5.65 6.1 3.05 7.3 4.8 

0708 10 Peas, fresh or chilled 3.03 6.37 6.37 6.37 0 

07 1290 Dried vegetables, nes 4.84 7.61 0.99 7.35 0 

080300 Bananas, including plantains, fresh 6.36 12.5 0 

080450 Guavas, mangoes and mangosteens 0 0 0 0 

080610 Fresh grapes 8.2 9.43 2.79 9.05 5.15 

0808 10 Apples, fresh 2.49 2.9 0 

15 1620 Vegetable fats and oils 3.96 4.8 4.8 0 0 

200 190 Other vegetables or fruits 6.81 10.46 5.21 6.37 0 

200950 Tomato juice 10.99 0 
------p-.---a--m---" ---- ~ .- 

Source: UNCTAD TRAINS Database. 

TmLE 5-1.4: GS Applied - Tariffs opr Selected Crops by Selected Counrr~i 2003 

(simple average i n  per cent) 
W~ .~---.--&- - - - -.-, .--- -. -. - -- -- --- -- -.*--- --" ---~ 
HS-6 Product World India Chile Mexico -- -- --- -. --.- - ---. ." ---- m-- - "-- . ---.--~m"---- .- .- - --" 
070190 Potatoes, fresh or chilled 0 0 

070200 Tomatoes, fresh or chilled 0 0 0 

0703 10 Onions, fresh or chilled 0 0 0 0 

070810 Peas, fresh or chilled 0 0 0 

07 1290 Dried vegetables, nes 4.4 3.85 3.85 1.05 

080300 Bananas, inluding plantains, fresh 0.04 0 0 

080450 Guavas, mangoes, and mangosteens 0 0 0 

08061 0 Fresh grapes 0 0 0 

0808 10 Apples, fresh 0 0 

15 1620 Vegetable fats and oils 6.82 7.7 7.7 0 

200 190 Other vegetables or fruits 4.28 2.32 2.32 0 

200950 Tomato juice 0 0 . - - E - _ - _ - l - ~ ~ - ~ ~ ~ ~  
Source: UNCTAD TRAINS Database. 
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 ABLE 5.15: Tariff Escalation of Agriculturd 
Products in US and EU, 2003 

products 6.9 4.5 0.5 3.5 
Agri, semi-pro- 

cessed products 4.4 1.1 0.3 7.0 

Agricultural pro- 
cessed products 9.9 6.6 0.7 10.9 

themselves in different ways for Indian horticulture, 

including: prohibitive barriers to accessing particular 

markets; temporary losses due to the rejection of 

consignments that do not meet standards; higher 

consignment-specific or recurrent transactions 

costs due to duplicative testing, inspections or 

further treatment; and patterns of defensive 

commercialization whereby firms fail to pursue 

potentially profitable opportunities because they 

believe that they are incapable of complying with 

the relevant standards. 

Source: WTO IDB CD ROM 2004. 

at the 8 or higher digit level of disaggregation, and 

SSGs creates a nightmarish trade regime. In 

particular, the entry price regimes (which operate 

for tomatoes, lemons, grapes, and apples) create a 

strong disincentive to export at a low price because 

the specific tariff is designed to increase the price 

of imports to the entry price level. Thus, the import 

regime itself is designed to dampen the incentive 

for efficient delivery. 

STANDARDS 

Differences between domestic and foreign standards 

have been identified as an important barrier to trade 

in horticulture but the evidence of their impact on 

India's exports is mixed. SPS measures are not a 

major barrier for the bulk of fresh exports that are 

directed towards regional markets with relatively low 

standards. But some of the attempts to penetrate 

higher income markets have been impeded by the 

failure to comply with required standards. Our 

survey-based approach can only identify some of 

the issues that arise in a complex area like standards. 

Our findings are nevertheless consistent with a more 

detailed World Bank study on the role of standards 

in India's horticultural trade which finds that the 

challenges posed by standards have manifested 

A significant constraint on horticultural trade in 

general are the SPS controls imposed by destination 

buyers. These are particularly stringent in the US 

and Japan. Between 1995 and 2000, it is estimated 

that nearly 270 SPS measures were introduced on 

imports of fruits and vegetables. The most prominent 

case of prohibitive barriers to accessing particular 

markets involves fresh mango exports to Australia, 

Japan, and the United States. Quite apart from 

the high level of standards, the lack of harmonized 

technical standards and treatments may be a 

hindrance to trade (FA0 2004). For example, some 

countries apply the Codex Alimentarius standards 

for maximum (pesticide) residue levels (MRLs), 

while other countries apply their own, often stricter 

MRLs which may only partially conform to Codex. 

In the EU, marketing standards are in operation 

for a wide range of fresh horticultural produce 

(FA0 2004). The standards apply at all stages of 

distribution, and include imports and exports. The 

standards apply to products produced within the 

EU, so tropical fruits and vegetables, for example, 

are excluded. Produce exported from a non-EU 

origin must meet the standards applied to domestic 

produce, in respect of quality, packaging, and 

labelling. Products that meet the required marketing 

standards are issued with a conformity certificate; 

those failing to meet the standards are refused 
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entry. Some countries are able to carry out their own 

conformity checks. Only two of these, Morocco and 

South Africa, are non-European. 

Japan's phytosanitary barriers are a far more impor- 

tant determinant of what can and what cannot 

enter the market than its import tariff regime (FA0 

2004). All consignments of fresh fruit and veg- 

etables require a phytosanitary certificate and are 

subject to import inspection on arrival. Dried fruits 

are subject to import inspection but are excluded 

from plant quarantine. Imports of a number of fresh 

vegetables are banned from most countries because 

ofplant disease restrictions. Fruits such as mangoes, 

papayas, and iychees may be imported from speci- 

fied origins (principally China, the Philippines, 

and Thailand) provided they receive vapour heat 

and/or cold treatments. 

Other products are affected by the policy of 

fumigating any fresh produce shipments where 

insects are seen to be present, even if these are 

already endemic in Japan. Fumigation can seriously 

damage the quality of imported produce, and this 

has been a problem in the case of light coloured 

vegetables such as lettuce and cauliflowers. In the 

case of the organic sector, random fumigation of 

organic fresh produce presents a major disincentive 

to export organic produce to Japan, because once 

fumigated the product can no longer be sold as 

organic. Exporters have experienced problems even 

where hot air treatments have been applied and 

the products have been cleared by quarantine 

arrangements in the country of origin. 

In the United States, all products are subject to 

examination by the Food and Drug Administration 

(FDA) when they enter (FA0 2004). By law, all 

products must meet the same standards as 

domestically produced products. The Animal and 

Plant Health Inspection Service (APHIS) inspects 

imported agricultural products. Importers must 

obtain phytosanitary certificates from the country 

of origin. Quarantine laws require a cargo to be 

inspected at the first US port of arrival. Where pests 

are discovered, unless they are endemic, APHIS will 

undertake fumigation. Where APHIS determines 

that imports of a certain product (often frolm a 

specific origin) may lead to the introduction of new, 

or not ~idel~distributed, plant pests into the United 

States it introduces a ban. 

Somewhat surprisingly, our survey of Indian export- 

ers reveals contrasting experiences with standards. As 
Figure 5.2 reveals, less than half reported a decline 

in exports as a consequence of rising standards. 

Similarly, only a few reported making adjustments 

in the product, its packaging, and even shifting 

sales away from certain markets. A large number 

of exporters did not however report any response at 

all to higher standards. One explanation is that the 

bulk of India's exports are to regional markets where 

standards are lower (reflecting the pattern of defen- 

sive specialization noted already), and the small 

proportion that was directed to industrial country 

markets did in fact suffer adverse consequences be- 

cause of demanding standards. There are two other 

reasons, however, why our survey may not tell the 

whole story. First, there is a selection bias in that 

we were only able to interview exporters regarding 

conditions in markets where they were 'able to 

export'. Any exporters who may have been obliged 

to exit as a consequence of prohibitively costly stan- 

dards were not part of the sample. Second., our 

survey focused on the impact of changing standards 

rather than already high standards, which could 

deter exporters without any change in their level. 

There is other evidence to suggest that standards do 

pose a problem in industrial country markets. In 

the WTO's SPS Committee, India has supported 

several complaints raised against measures 
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Figure 5 2 :  lmpaca sf, and Response to, Higher Standards in Desciinarian Markets, 2804-5 

a Reported Impact of h~gher standards on export sales 

1 .,...,.--.---.. .... -. .--.... - .,..-- --- - 
0 + No response LL.2. .-:fi:t iii:;-j-;.+,. _..I- _. . - ..- . , ,.-. . -.  . . 37 - - 
n 

2 
0 - Difficult to determine 16 
5 

7 ,  
. . .-- -- 

0 5 10 15 20 25 30 35 40 

Per cent of exporters reporting effect 

b: Response of lnd~an exporters to higher standards 

87 

Changed the products Changed the formula, Shifted sale to Shifted sale to 
being exported packing and nature of domestic market alternative export 

the products markets 

2 Yes No 

c: Modifications of the production process in response to higher standards 

Applied additional treatments 

Undertook additional testing 

Upgraded pack house quality management systems 

Changed packing technologies 

Upgraded pack house infrastructure 

Promoted different production/post-harvest practices 

Segregated raw materials for exports vs domestic sales 79 

Intensified the supply chain oversight 

Changed raw material sourcing 

No changes 
?---77---- T i  

0 10 20 30 40 50 60 70 80 90 100 

a Yes g# No 

Source: Survey of exporters (2004-5). 
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regulating imports of fresh and processed fruits 

and vegetables (Roberts and Krissoff 2004). These 

include complaints against the EC on sampling 

methods for aflatoxins in dried fruits and other 

~roducts; against Australia on import restrictions 

on durian and tropical fresh fruit (such as  mangoes, 

bananas, and pineapples). Furthermore, in the year 

2003, Indian grapes were found to be in violation 

of EU pesticide residue tolerances. The government 

responded by imposing a set of mandatory controls 

and product checks designed to exclude products 

that did not meet EU norms, which appear to have 

been successful because no further adverse tests 

have been reported in the last two years. However 

there remain outstanding technical and institutional 

issues that need to be resolved, and in the longer 

term, the private sector will need to address the 

standards-related challenges facing the industry. 

A case study of the experience of ten mango 

exporting firms reveals that they face at least seven 

different types of non-tariff measures (NTMs) 

in overseas markets (Wignaraja et al. 2001).~ These 

include packaging and labelling regulations, 

pesticide residue limit regulations, chemical 

content limitations, fruit fly related regulations, 

uniformity requirements, labour standards, 

and documentation procedures. Each of these 

regulations has a negative effect on Indian 

exporter's performance in their respective export 

market. The imposition of NTMs follows a specific 

pattern. Industrial countries such as the US, EU, 

and Japan impose sophisticated regulations like 

registration, packaging and labelling, pesticide 

residue limits and aflatoxin content, fruit fly, and 

labour standards. O n  the other hand, the problems 

faced by exporters in the Gulf countries are caused 

mostly by uniformity in size of product and 

documentation procedures (Table 5.17 lists the 

barriers). 

It is also important to note that statutory food safety 

policy instruments are being overtaken by a large 

number of private standards imposed by ,global 

retailers and processors, led by supermarkets. Jaffee 

(2003) draws an important distinction between 

compliance standards which are legally mandated 

and those which are a commercial requirement. 

Supermarket standards are usually even higher.5 

All export firms must now have sophisticated 

quality assurance systems in place to document seed 

procurement, planting schedules, agrochemical 

and fertilizer use, and which ensure full traceability 

through the supply chain (FA0 2004). 

The importance of buyer standards is revealed in 

Figure 5.3a, which shows that most of the problems 

have arisen not in the form of restrictions by foreign 

authorities, but warnings and reductions in price 

and demand from foreign buyers. Similarly, Figure 

5.3b reveals that by far the most important factor 

was demands from external buyers. 

Compliance with standards can be costly. In our 

sample, one in ten firms reported a cost increase 

greater than 11 per cent, and two-thirds reported 

at least some cost increase (Figure 5.4). Table 5.8 

shows how the mango firms surveyed in Wignaraja 

et al. (2001) have responded to the standards. The 

estimates of the costs of compliance are patchy, 

but do confirm that in some cases there are likely 

to be increases in fured costs, variable costs, or both. 

That the cost of meeting standards is poteritially 

high is also consistent with the findings of Jaffee 

(2003) that one large Kenyan producerlexporter 

expects to spend around $300,000 per annum, 

or 3 per cent of turnover, on annual food safety 

management costs. Collinson (2001), writing on 

the Kenyan flower industry, reports that the 

management time to implement compliance, in 

the form of documentation and record keeping, is 
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Figere 5.3: Signails &at ReBect a Failure to Meet Rising Sta~~dards and Fact~rs Stimula~ing a 
Positive Response, 2004-5 

a: Signals that reflect a fa~lure to meet rising standards 
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reduced price from buyer 10 
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banitemporary ban on imports by foreign authority l o 

banitemporary ban on exports by Indian authorities 1 o 
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Source: Survey of exporters (2004-5). 
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Figure 55.4: Impact of Rising Standards on Production Costs, 2004-5 

Change in ex-pack house or ex-factory costs of products due to measures taken in response to rising food safety or plant health standards 

(_.---? 
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no noticable change in cost 15 
- 

reduced average cost of production 8 

Source: Survey of exporters (2004-5). 

one of the biggest costs faced by growers and falls 

disproportionately on small growers. 

It would be wrong to describe all standard-related 

problems as a manifestation of protectionism in 

industrial countries. Inadequacies in domestic 

standard setting legitimize foreign barriers. Indian 

food law now falls under five outdated statutes, 

with jurisdiction spread across four ministries, thus 

greatly increasing the cost and complexity of 

compliance. Concerns have also been expressed 

about weaknesses in the enforcement of pesticide- 

related regulations and ensuring standards of 

hygiene, which undermine the credibility of 

domestic certification processes. India today has 

a plethora of regulatory authorities tackling these 

issues, often in a piecemeal manner. They include 

various central ministries (Commerce, Food and 

Consumer Mairs, and Food Processing), export 

promotion institutions, standard-setting bodies 

(24 of them), and a host of regulating bodies at 

the state level. Other important authorities include 

the BIS, National Accreditation Board for Testing 

and Calibration Laboratories (NABL), National 

Quality Campaign (NQC), Central Committee 

of Food Standards (CCFS), and Standardization 

Testing and Quality Certification (STQC). What 

is needed perhaps is integration among these 

bodies, harmonization, and a national notification 

of standards. A major revamp of the food law 

aimed at consolidation of responsibilities and 

jurisdiction, as well as closer links to international 

standards, is now underway, although there is no 

clear time frame for its completion. 

In fact, standards need to be seen not only as an 

impediment but also as an opportunity, as has been 

argued by Jaffee and Henson (2004). They show 

that rising standards accentuate underlying 

supply chain strengths and weaknesses, and thus 

impact differently on the competitive position 

of individual countries and different market 

participants. Some countries and industries are 

even using high quality and safety standards to 

successfully position themselves in global markets. 

The challenge for countries like India is to take a 

proactive rather than a defensive approach, so that 

they can exploit their strengths and overcome 

their weaknesses to benefit from the emerging 

commercial and regulatory context. Some evidence 

for this more optimistic view is to be found in our 

survey of exporters (Figure 5.5). Fifteen per cent 
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of exporters reported that rising standards had a they face in the four markets where most of them 

beneficial impact on their exports, which was only operate: Bangladesh, East Asia, Europe, and the 

slightly lower than the 1 8 per cent who reported Middle East. IYTBs emerge as more important than 

an adverse impact. customs duties in all markets, and are comparable 

in significance with international transport costs. 
Finallx be Of some interest to It is also evident that payment problems are a serious 
exporters' evaluation of the different types ofbarriers iSue in all mzkekew but are most acute in ~ ~ ~ ~ l ~ d ~ ~ h ,  

Figure 5.5: 0%-era11 Impact of Ksing Standards on Exports, 2884-5 
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Source: Survey of exporters (2004-5). 

Pigwe 5.6: E~~duation sf Barriers in bur DestinaGon h4arhts, 2004-5 

Barriers to Exports: Variations across destination markets 
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Manioc (casava) LD 071410 TNE 
Manioc (casava), other than pellets ... LD ex071410,ex071490 TNE 
Sweet potatoes (not China) LD 07142090 'TNE 
Sweet potatoes (China) LD 07142090 TNE 
Fresh bananas, other than plantains HI 08030019 TNE 
Oranges FC ex080510 TNE 
Other citrus hybrids FC ex080520 TNE 
Lemons FC 08055010 TNE 

Table grapes, fresh (21.7 to 3 1.10) FC ex08061019,08061010 TNE 
Apples, fresh (1.4 to 31.7) FC 08081099,08081020,08 TNE 
Pears, fresh, other t h a n i n  bulk (1.8 to FC ex08082050 TNE 
Apricots, fresh (1.6 to 31.7) FC ex08091000 TNE 
Cherries, fresh, other than sour cherries FC ex08092095 TNE 
Manioc starch (manufacture of food prep) ID ex1 108 1400 TNE 
Manioc starch (manufacture of rnedicarne) LD ex1 108 1400 TNE 
Mushrooms, prepared or preserved HI 2003 1020,2003 1030 TNE 

Potatoes, fresh or chilled: new FC 07019051 TNE 
(1.1 to 15) 

Carrot and turnips, fresh or chilled FC 07061000 'TNE 
Other vegetables ... sweet peppers FC 07096010 TNE 

10,989 100 

87,277 100 

(con t4 



Table 5.16 (contd) 

Dried onions FC 07122000 TNE 12,000 0 13 10 13 56,752,209 29,207 81 

Almonds, other than bitter FC ex080211, ex080212 TNE 90,000 0 4 2 5 368,517,190 136,113 100 

Orange juice FC ex20091199 TNE 1500 0 15 13 15 78,160,331 91,620 6 

Grape juice (includ~ng grape must) LD 20089943 00 0 .-.- --- 4 - 35 -, - 95 3,449,550 3965 20 
-.--=.* --- " .w-- - " --v - -. , ---.,-.-".. --- . --.- =.-- ~ - - - -  "* - - " - -=*- - .  -- 
Notes: 

Descript~on: detalled descript~on of each TRQ tariff line from W T O  in column 1. 
REG: Administration Methods In column 2. 

Code Administration Methods 

AT Applied Tariffs 
FC First-come first-served 
LD Licences on Demand 
H I  Historical Importers 
ST State Trading and Producer Groups 
MX Mixed 

- .. , ... " .. . ." . ., . 

HSNO: Harmonized System (HS) Numbers, typically 4-6-10 digits long in column 3. Most countries recognize the same first 6 'harmonized' digits. 
Units: the unit reported in the Notifications or TNIAGISIS paper in column 4. 
Quota: the quota as shown in Notification and TNIAGISIS paper in column 5. 
Specific versus global: allocation of quotas to a specific country or to all countries in column 6. This information is available in the Notifications. 
Trade weighted applied tariffs: weighted average applied o u t - ~ f - ~ u o t a  tariffs in column 7. It refers to the ratios of applied tariff revenue over total value import by TRQ. 

Bound tariffs T1 and T2: columns 8 and 9 indicate the in-quota and out-of quota bound tariffs. These data come from ERSIUSDA data base, which is available at: 
www. ers. z t s d a . o u / d / W t ~ / W t ~  Tariff data bme/ 

Total value imports: total value import reported in IDB in column 10. FAOSTAT were used to check some values imports. 
Total quantity import: total quantity import reported in IDB in column 11. Total in-quota and o u t - ~ f - ~ u o t a  imports but not non-quota. 
Fill rate truncated: the simple average fill rate ( defined as the average of the ratios of the value of in-quota imports over the vaiue of quota) except it takes a maximum value of i O O  per 

cent in column 12. It ignores over-quota imports. 
Source: Database developed by de Gorter and Kliauga (2005). 
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TABLE 5.3 7: Mangses: NTMs Faced by a Smple o f  Tndim Fii-rs~s in Export h4arkers 
.. . . . . . . .  -. - - . .  - - - .....- - - - - .- . - . .... - .......... -. . - ............... - . . .  - - ... .- . . .  - -- - - - - - - .. -- - -. - - -. - - - - 

Y.I.Lfs . . Export- '.Marker . . .  . . ..... . . . - .  .- ..... I--...-.. . --I- ---. ... ,-...-- - 2 .  --.---- ..-.-..-,...-....-. 

USA 

Japan 

Europe 

Germany 

Spain 

Gulf countries 

Kuwait 

Packaging and labelling regulations on mango pulp, import ban on fresh mangoes. 

Uniform size and adherence to the FDA pidelines on fruits and vegetables 

The packaging and labelling regulations for mango pulp exports, import ban on 

fresh mango export 

Uniform size of fresh mangoes, aflatoxin residue limits in dried mangoes, excessive 
documentation, pre- and post-harvest testing and other procedural requirements related 

to use of certain pesticides and fungicides, labour standards (child labour issue) 

Pesticide residue level, uniformity in ripeness, colours, and size for fresh mangoes, 

pesticide residue regulations regarding mango chutneys and pickles 

Pesticide residue regulations in mango chutneys and pickles 

Pesticide residue regulations in mango chutneys and pickles 

Uniform size of fresh mangoes, ban on export of Neelam mangoes, legalization 

of documents 

Uniformity in ripeness and size, checks at port of entry by non-technical personals 
with vague and arbitrary specification 

Uniformitv in ri~eness and size 

Source: Wignaraja et al. (2001) 

which also happens to  be the market where Indian 

exporters face least competition. 

NOTES 

1. This Chapter draws upon Diop and Jaffee (2004). 
2. The AMS was defined in the Uruguay Round 

Agreement on Agriculture ( U M )  as an aggregate 

measure, designed to quantifjr and compare countries' 

annual levels of domestic support. In principle, the 

AMS aggregates the effects of all trade-distorting 

policies (direct subsidies plus implicit subsidies from 

border measures) into a single measure of support. 

But the WTO definition ofAMS does not explicitly 

take into account protection granted through tariffs. 

The impact of tariffs is, however, implicitly included 

insofar as they lead to, or make it possible to sustain, 

a domestic price above world prices. In fact, price 

support measures have been the most important type 

of policy measure within the category of assistance 

that is not exempt from Uruguay Round reduction 

commitments. Price support can be provided either 

through administered prices (involving transfers 

from consumers) or through certain types of direct 

payments from governments. For the purpose of 

total AMS calculations, price support is generally 

measured by multiplying the gap between the 

applied administered price and a specified fixed 

external reference price ('world market price') by the 

quantity of production eligible to receive the 

administered price. Calculation details are specified 

in Annexes 3 and 4 of the Agreement on Agriculture. 

3. Where it is not practicable to calculate a product- 

specific AMS as set out in the Agreement on 

Agriculture, provisions are made of an 'Equivalent 

Measurement of Support' (EMS). The ELMS is 

generally calculated on the basis of budgetary 

outlays-the money spent by governments to 

support a product, for example, rather than market 

price support calculated with respect to a fixed 

external reference price. 
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4. A recent World Bank mission focusing specifically 

on standards issues in horticulture has identified a 

number of similar problems in other commodities 

as well. This Report is expected to be complete in 

2005-06. 

5.  For example, adherence to maximum residue levels 

(MRLs) of pesticides in food and the possession of 

a phytosanitary certificate are legal requirements for 

any exporter. Many other requirements such as 

traceability, adherence to good agricultural practice 

(GAP), and the possession of a hazard analysis and 

critical control point (HACCP) system are not 

legally mandated but may be imposed by the buyer. 

Reardon et al. (2002) note that all export firms must 

now have sophisticated quality assurance systems. 

Increasingly, retailers have expanded standards to 

include broader social, environmental and ethical 

issues (Dolan and Humphrey 2000). 



6 Priorities for Domestic Reform 
nternationa Engagement 

ooking ahead, India needs t o  

simultaneously lower the logistical tax at 

home and take an aggressive position in 

the WTO negotiations. The inefficiencies identified 

in the services sectors supporting horticulture reflect 

larger problems affecting trade in all agricultural 

products. Thus greater liberalization of services 

supporting agriculture, including air, maritime, 

and road transport, as well as improvements in 

storage and marketing infrastructure and services 

are critical if India is to emerge as an important 

exporter in agriculture in general and in horticulture 

in particular. At the same time, it is essential 

that India plays a more active role in the WTO 
negotiations, seeking not just significantly lower 

levels of protection in destination markets, but 

also much greater transparency, simplicity, and 

predictability of foreign trade regimes. 

There already exist a number of studies/reports that 

have persuasively argued for further liberalization 

of services sectors both at home and abroad to 

stimulate and sustain India's high growth rate. The 

World Bank's report 'Sustaining India's Services 

Revolution: Access to Foreign Markets, Domestic 

Reforms and International Negotiations' is one 

such report that contains a detailed discussion of 

the priorities and strategies for reform in the 

services sector. Two World Bank reports are under 

preparation that will provide comprehensive policy 

recommendations on trade facilitation issues 

and on standards in horticulture. These reports, 

as well as other work by the Government of India, 

the World Bank, and other research, suggest that 

the following measures could support trade in 

Indian agriculture. 

0 NEGOTIATIIONS: TARIFFS 
AND STANDARDS 

India should use the negotiations under the Doha 

Development Agenda to eliminate distortionary 

protection at home and abroad. In particular, it 

should address the opacity and variability of tarifh 

abroad, as well as the escalation in foreign tariffs 

that dampens the incentive to move into more 

highly processed categories. At the same time, it 

should consider elimination of high domestic 

tariffs which tax consumers far from production 

regions and in the off-season and end up 

subsidizing not the farmer, but the inefficient 

domestic logistics and storage systems. 

There is a need to distinguish dispassionately 

between the SPS requirements imposed abroad that 
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are unnecessarily burdensome and protectionist, 

from measures that serve legitimate safety and health 

concerns. The former should be the basis for bilateral 

consultations and, where necessary, should be 

challenged under the WTO's Agreement on SPS 

standards. Accepting the critical role of standards 

in horticulture trade, given the evidence that 

private standards are becoming more important 

than mandatory standards, India should adopt 

a coherent, forward-looking strategy to position 

its horticulture in regional and international 

markets. In particular, there is a need to strengthen 

and build confidence in India's food safety and 

agricultural health management systems- 

including enforcement of pesticide-related 

regulations, assurance of proper hygienic conditions 

in factories, and enhanced credibility of phyto- 

sanitary certifications. 

AFIR TMNSPORT 
INEMSTRUCTURE 
AND SERVICES 

The Committee on Civil Aviation Sector in its report 

has suggested a number of measures to reduce air 

transport costs and improve the quality of services 

including (i) substantial lowering of excise duty 

and sales tax on ATF and freedom to source ATF 

from both public and private sector oil companies; 

lowering of airport charges and liberal fiscal regime; 

(ii) foreign equity investment norms pertaining to 

both domestic and international scheduled air 

transport services should be further liberalized to 

allow from 49 to 100 per cent foreign investment in 

different air transport services and allowing foreign 

airlines to invest in airline sector; and (iii) gradual 

privatization of airports, starting with Mumbai and 

Delhi, which has been recently completed. 

MARITIME TMNSPORT 
INFMSTRUCTURE AND 
SERVICES 

India's TFYP report contains the following recom- 

mendations to improve the quality of port services 

and to reduce maritime costs: (i) Amendment of 

the Major Port Trusts Act, 1963, to enable faster 

corporatization of major ports staring with JNPT 

and Haldia (this Bill has already been introduced 

in Parliament in 200 1); (ii) development of multi- 

modal transport from the two gateway ports, 

JNPT and Chennai, which are capable of berthing 

mother vessels, by a raillroad bridge and equipping 

them with modern container handling facilities; 

(iii) revision of the tariff policy with the overall 

objective of moving towards competitive pricing, 

elimination of cross-subsidization, and improve- 

ment in standards of services. For this to happen, 

the TariffAuthority of Major Ports (TAMP) should 

be restructured as an appellate body; and (iv) steps 

should be taken to involve private sector in a big 

way to augment port capacity and to execute projects 

on a BOT basis. 

POLICEES TO CREATE A 
COMMON DOMESTIC MAWMlfT 
AND TO INCREASE 
COMPETITION AT HOME 

A recent World Bank report on Indian agriculture 

makes the following policy suggestions to increase 

domestic competition in agricultural marketing and 

storage activities: (i) remove permanently all storage, 

marketing, and credit restrictions on all commodities 

except during periods of emergencies; (ii) remove 

all reservations of agro-industrial activities for SSI; 
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(iii) The government should encourage states to (iv) The government can foster the development 

amend the APMA to allow the non-governmental of contractual arrangements in agriculture by 

sector to develop and operate agricultural wholesale facilitating the creation of producer organizations, 

markets and farmers to market their produce legislating appropriate contract law and enforcing 

wholesale outside the state-regulated markets it effectively. 

(already being done in some states); and 



Appendix 

he study relies on price comparison-based 

estimates of the nominal protection of 

India's principal horticultural crops. 

The crops covered are apples, bananas, grapes, 

mangoes, and oranges among fruits; and green 

peas, okra, onions, potatoes, and tomatoes among 

vegetables. The hTPC at the commodity level for 

selected fruits and vegetables are estimated at four 

major consuming centres in India located in the 

cities of Delhi, Mumbai, Kolkata, and Chennai. 

These cities are located in the northern, western, 

eastern, and southern regions of the country 

respectively, and are assumed to be representative 

of markets in these regions. These cities account 

for a majority of trade in fruits and vegetables. 

The price competitiveness of Indian commodities 

is measured through the NPC. This coefficient is 

defined as the ratio of domestic prices in a market 

to the international reference price. An NPC that 

is greater than unity implies that imports have a 

price advantage over.domestic produce which 

renders domestic produce uncompetitive. It is, 

however, important to remember that there are 

several dimensions along which horticultural 

commodities compete with each other. Other than 

price, quality aspects such as freshness, size, colour, 

and taste are also important. However, the NPC 

estimate does not capture these. 

Domestic Price: In estimating the NPC, domestic 

regional price is taken as the average monthly 

wholesale price prevailing in the local mandis 

(produce markets) in these cities. These are obtained 

from the Indian Horticultural Database for various 

years, published by the National Horticulture Board 

(NHB). Yearly prices are obtained as the weighted 

average of monthly prices, weighted by monthly 

arrivals. 

Border Price: The procedure followed for estimating 

international prices depends on whether the 

commodity in question is actually being imported 

into the country or not. 

For products which are being imported into India, 

month-wise information on quantity of imports, 

and their rupee value was obtained from the office 

of the Directorate General of Commercial 

Intelligence and Statistics (DGCIS). International 

import prices are estimated as the unit import price 

(CIF) which is derived by dividing the value of 

imports by quantity Using this methodology allows 

us to get a rich database of the spatial variation in 

price competitiveness of produce across different 

regional markets 2nd also of the time variations in 
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NPCs across months. This is important given the 

seasonality of production. 

For products which are potential importables, but 

for which there have been no actual imports, the 

comparison is with made with prices of potential 

low-cost exporters in India's neighbourhood. Table 

A1 .1 provides a list of these assumed competitors. 

Unit export prices (FOB) are calculated using 

information on actual export quantities and export 

earnings obtained from the FA0 database. The 

reference CIF import price is estimated by adding 

international freight charges from these countries 

to Mumbai and is based on information obtained 

from actual transporters (data pertain to 2004). 

The freight charges have been deflated to cover 

the study period using the liner freight indices 

published by the UNCTAD Secretariat in various 

issues of the Review of Maritime Transport. Costs 

quoted in dollars were converted to rupee terms 

by multiplying with the yearly exchange rate. 

Port Clearance and Other Charges: These estimates 

have been obtained from importers and traders' 

surveyed for the study. 

Transportation Costs: Since most of the trade 

in fresh produce takes place in Mumbai, it is 

Tha$le Al .  1: Assumed Potential Colnpetitors 
- '.-~..- - .  

Product ' . , I . ::' ' >  Assumed competitor .---... d--1-...L- ..!.- .... ... "-. . 
Banana Malaysia 

Mango Pakistan 

Tomato China 

Okra Malaysia 

Onion Emt 

assumed that all imports arrive here first and 

are then transported to the various centres by 

road. Transportation charges were estimated by 

contacting various transport companies and 

obtaining their rates. 

Importers' Margin: Traders' margin is estimated 

at 6 per cent of the landed cost (import CIF price 

+ port charges). 

International Reference Price: The international 

reference price is the border price adjusted for port 

charges, transportation costs, and importers' margin. 

The NPC is calculated as the annual international 

reference price divided by the domestic price. 

All-India aggregates are obtained by averaging 

regional NPCs, using yearly arrivals at each centre 

as weights. 



Appendix 2 

. he study is based on a primary survey that 

covered 1400 farmers, 200 commission 

agents, and 65 traders across 15 Indian 

states for 10 commodities. 

Choice of commodities: There are three criteria that 

have been used to prioritize among commodities: 

(i) share of that crop's production in total volume 

of production within its broad category, (ii) share 

of total production by value; and (iii) its current 

Okra. 106 

- 
Soyabean, 102 Mustard, 100 

h:j Vegetables pj Cash Crops Fru~ts 

importance in trade, since this can also be taken 

as a rough measure of its future importance. On  

this basis we arrive at a basket comprising five 

fruits, and an equal number of vegetables ('Table 

A2.1). This basket covers the most important crops 

in the fruits andvegetables categories: in fruits this 

TABLE M ,  1: Gommodiey-wise Produceon 
in the States Surveyed 

Banana 70 33 19.6 

Grapes 90 2.8 7.1 

Mango 5 8 23.3 53.8 

Mosambi 92 2.8 3.5; 

Average 78 64.7 91.9 

Green peas 77 2.3 8.5 

Okra 8 1 3.8 9.5 

Onion 56 5.9 5.3 

Potato 75 27.6 35.2 

Tomato 46 8.4 12 

Average 63 53.7 70.6 
-"- --- ---- 

Source: Indian Horticultural database 2003; NHB Own 
Calculations. 



covers about 65 per cent of total production by 

volume and 92 per cent by total value. Comparable 

figures for vegetables are 54 per cent and 71 per 

cent (Table A2.1). 

For the farmers' survey a stratified random sampling 

technique was followed. For each commodity up 

to five major producing states were chosen. In each 

state, one or two districts were selected, and in these 

districts, farmers from different villages were chosen 

randomly according to the following criteria. 

Choice of states: From a trade point of view the 

objectives while choosing the states to be covered 

for each crop are: (a) to cover states in different socio- 

economic conditions, and (b) to cover as large a 

range of cost differentials as possible. Since the 

second is not directly observable, we use productivity 

as a proxy. 

Thus two different criteria were used to create a 

matrix of states: (i) level of per capita income (which 

served as a proxy for the diverse socio-economic 

Figure M.2: States Surveyed 

Karnataka, 45 
\ 

JK, 20 0. ---a 4 ,4n 

H P, 20*2% I 

Bihar, 20 Assam, 

H~gh Income a M~ddle Income Low Income 

conditions that prevail across states), and (ii) crop 

yield or productivity. The following methodology 

was used to choose the states. 

Choose two high income states, one with the 

highest productivity for that crop in that 

income category, and one with the lowest; 
Choose two low income states using the same 

criterion; 

The fifth state is chosen as one with the highest 

volume of production. 

District: In each state, one or two districts with 

the highest production for the commodity under 

study were chosen. This selection was based on 

production data available with the state statistical 

abstract. 

The final choice of commodities, states, and the 

districts is listed in Table A2.3. 

BlocMvillage: In each district, two blocks with the 

highest production were chosen. In each block one 

village was covered. 

Farmers: In each village, at least five farmers have 

been surveyed, ensuring that at least one farmer 

belongs to each of the four land holding classes 

(large, medium, small, and marginal). The sample 

size for farmers is about 20 per state and 100 per 

commodity. In order to maintain the randomness 

of the sample the following method was followed: 

a. Identify the total number of households (HH) 

in the village producing the commodity under 

survey; 

b. Identify the sampling interval (ratio of total H H  

and five); 

c. Generate one random number between 

1 -sampling interval (by lottery); 

d. Pick this H H  as the first sample; 

e. Subsequently using right hand rule identify the 

second household by adding the sampling interval; 
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Commodities States 

Grapes 

Mango 

Mosambi 

Okra 

Onion 

Peas 

Potato 

Tomato 

Apple Jammu and Kashmir 
Himachal Pradesh 
Uttaranchal 

Banana Maharashtra 
Tamil Nadu 
Gujarat 
Madhya Pradesh 
Assam 
Punjab 
Haryana 
Maharashtra 
Karnataka 
Maharashtra 
Uttar Pradesh 
Gujarat 
Andhra Pradesh 
Orissa 
Maharashtra 
Punjab 
Andhra Pradesh 
Haryana 
Gujarat 
West Bengal 
Bihar 
Orissa 
Maharashtra 
Gujarat 
Tamil Nadu 
Uttar Pradesh 
Orissa 
Punjab 
Haryana 
Uttar Pradesh 
Uttaranchal 
Madhya Pradesh 
Gujarat 
Haryana 
West Bengal 
Uttar Pradesh 
Assam 
Maharashtra 
Gujarat 
Karnataka 
Orissa 
Assam ~- - "  - - _ . - _ -  - I  I_ I - -- - .**-.- "1.- - -. _ L..- I ,* 

Srinagar, Anantnag 
Shimla, Kulu 
Nainital 
Jalgaon, Nanded 
Tiruchirapalli 
Anand, Surat 
Khandwa, Banvani 
Carpeta, Nagaon 
Bhantida, Phirozpur 
Fatehabad, Sirsa 
Nasik, Sangali 
Belgaum, Bangalore 
Ratnagiri, Sindhugarh 
Lucknow 
Junagadh, Valsad 
Krishna, Chittoor 
Angul, Ganjam 
Jalna, Nagpur 
Ferozepur, Hoshiarpur 
Anantapur, Nellore 
Karnal 
Surat, Baroda 
Nadia, 24 Parganas 
Vaishali, Patna 

Jajpur 
Nasik, Pune 
Bhavnagar, Junagadh 
Coimbatore 
Bulendshekhar, Ghazipur 
Angul, Kalahandi 
Amritsar, Hoshiarpur 
Sonipat, Kurukshetra 
Jalaun, Jhansi 
Udham~in~hnagar, Nainital 
Ujjain, Jabalpur 
Banaskantha, Sabarkantha 
Kurukshetra, Karnal 
Hoogly, Burdwan 
Agra 
Barpeta, Nagaon 
Pune, Nasik 
Kheda, Mehsana 
Haveri 
Ganjam, Keonjhar 
Nagaon, Sonitur 

" . , , ,  . " I",",*-"*R ,** ,..*" --." 
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f. In either case if the sample HH happens to be 

landless or does not cultivate the crop under study, 

move to the next HH till the HH with the crop 

under study has been found. 

Wholesalers/Commission Agents: The sample size 

for commission agents is 15 per commodity and 

3 4  per state. One commission agent was randomly 

(by lottery) chosen from the following mandis 

(replated markets) in a district: the district mandi 

and two village mandis (nearest to the two villages 

being surveyed). 

Traders: A total number of 65 traders involved in 

the export and import of fiesh fruits and vegetables 

have been interviewed for the study. The cities of 

Mumbai, Hyderabad, Chennai, Bangalore, 

Kolkata, Maldah, and Nasik have been covered 

for the survey of exporters and importers. 
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