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The Vegetable Industry in Tropical Asia

1 Introduction

Tropical Asia contains about 30% of the wdrlghopulation (UNFPA,
2007) Between 1990 and 2001, poverty levéts South Asia dropped
from 39.4/6 to 29.9%6, and the region is on track to reach the Millennium
Development Goal (MDG)arget of less than 194 of the poplation
living in poverty by 2015. In Souéast Asia and Oceania, the poverty
level dropped from 19% to 10.26, dmost reaching the MDG target for
the region(United Nations, 2005)Despite ising incomes, a substantial
portion of thepopulationlives below the poverty line, with those affected
concentrated in disadvantaged regions and rural areas.to lift these
disadvantagedpeople out of poverty will be a key challengefor
policymakersm the years to comélrbanizationin tropical Asia ison the
rise; delivering adequate food supplies to cities while maintaining quality
and reducing losses mnother challengéor many countriesh Asi a6 s
tropics.

In countries where grain sedfficiercy is being reached and for remote
and marginalizedcommunities, vegetables are a key option to diversify
marketing opportunities, enhance community nutrjteomd boost income

for farmers and trader#\ clear action agenda for industry development

is nee@d to optimize progress and use of resourc€ansolidation of
information and statistical data on the vegetable sector in tropical Asia
from diverse sources and references provides baseline and background
information on trade, and priority recommendatiofs industry,
policymakers and researchers. The country focus chapters and case
studies (on the accompanyingCD) highlight trends and issues for
countries at various stages of development, with lessons learned in one
country or region potentially applickbelsewhere

1.1 Beyond the Green Revolution
Most of the countries in tropical Asia have undergonerdaching

sociopolitical transformations since their emergence from colonial rule
after World War If. Several have endured natural disasters, and mhtion

Portion of the population that lives on less than US$1 per day.

Goal 1: To halve, between 1990 and 2015, the proportion of people whose income is
< $1 a dayUnited Nations, 2005)

Countries that were not cola@eid include Thailand and Nepal.

www.avrdc.org 1



or regional schisms and confliétsbut generally, economic and social
development haadvanced significantly throughout the regigkithough
population, food needand urbanizatiogontinue to increase, population
growth has generally slowed, and peapita food availability has
increased. Since 1981, hunger levels have decreasexssessdualy the
Global Hunger IndeX(Table 1)with 1981 and 2003 levels highest in
Cambodia, BangladesiNepal, and India (and absolute numbers living
with hunger highessfor India). Levels have declined most rapidly in
Indonesia and Thailand and most slowly in Laos and the Philippines.

Table 1. Global Hunger Index (IFPRI)

Country 1981 1992 1997 2003 Per annum
decline (%)

Bangladesh 44.40 36.33 35.73 28.27 2.0
Cambodia 46.43 32.93 36.03 30.73 1.9
India 41.23 32.73 25.73 25.73 2.1
Indonesia 28.17 18.53 15.60 12.47 3.6
Laos 29.53 25.70 26.73 23.83 1.0
Malaysia 12.67 10.10 7.72 7.75 2.2
Myanmar 25.20 19.27 15.53 16.17 2.0
Nepal 43.30 27.77 27.77 24.50 2.6
Pakistan 33.60 25.97 23.60 21.77 2.0
Philippines 22.40 21.99 19.63 17.55 1.1
Sri Lanka 24.90 22.40 21.87 16.63 1.8
Thailand 23.37 17.83 13.80 12.36 2.9
Timor Leste - - - 22.29 -

Vietnam 32.20 25.90 22.37 18.37 25

SourceWiesmam (20065

The Green Revolution had a seminal role in the agricultural
transformation and enhancement of food security in tropical nAsia
countries(Hazell and Ramasamy, 199Many are now selfufficient in
grains, and the region as a whole is a net exporter of rice. The Green
Revolution encompassed the development and uptake of higher yjelding
diseaseesistant crops, and (laterimproved produgtity of the
livestock, fisheries, forestryand postharvest technology sectof$ie

The Partition of India the Indochina wars, civil insurgencies, and coups in several

countries.

® The I nternational Food P oGldba Hungerelsdexar ch | n s |
(GHI) captures three dimensions of hunggy insufficient availability of food, b)

shortfalls in the nutritional status of children, and c) the mortality level among

children under 5which is often attributable to undernutritiqiViesmann, 2006a)

2 AVRDC i The World Vegetable Center



The Vegetable Industry in Tropical Asia

success of the Green Revoluticmame aboutdue to changes in
agricultural policy, sociopolitical and trade frameworks, better land and
water management, the enhancemenéxeénsion, training and farmer
skills, improvements in agricultural systems, rural infrastructarel
mechanization, and greater input use.

Theincrease irproductivity wascritical for food securityput it cameat

a cost. Today thexeessiveuse offertilizer and chemicalto boost yields

is cau® for concern Land and wateresources are increasingly limited
and environmental sustainability and climate change are emerging as
future threats.Trade liberalization, while generally positive for the
region, has enhanced competition and affected market access for farmers.

While average farm size generally increased in developed countries as
agriculture modernized, the trend has been the reverse in tropical Asia
(Hazell et al., 2006)Average farm size has decreased (most < 2 ha), and
production costs have risen, so it has become increasingly difficult for
farmers to earn an ademte income from staple crops alone. To remain
viable without the support of subsidies, farmers need to diversify into
higher value industries (livestock, aquaculture, fruit and vegetables) and
increase offfarm income.

The increased interest and opportiesi for highvalue industries
throughout tropical Asia reflect changing fopreferencesnd customer
requirements favoring highuality meat, fisheries produ¢ctnd fruit and
vegetables, and better access to markets. Farmers are able to profit from
high-value industries because of increased demand and improved market
access, and because of increased productivity when advanced production
and marketing technologies are available and adapted to the local
situation. Increanag and more diverse production,ggessing and trade

in vegetables has been part of the transformation of the rural sector,
fostered through proactive policy changes by some national governments,
and through attention to the vegetable sector by national agricultural
researchsystems (NAR), the international agricultural research centers
(IARCs), and the private sector.

Vegetables represent a typoonged contribution to development. They
provide additional income for farmers and traders, and they enhance the
health and nutrition of consiers.While they offer critical opportunities

for boosting income and nutrition, attentifrom international donors

and from national and local governments has been less than their
potentialdeserve (Weinberger and Lumpkin, 20Q7)

www.avrdc.org 3



2 Snapshot of Tropical Asia

In this study, tropical Asia is taken to include 1cbuntries6 of South

and Soutbast Asia (SEA), which range in size from Singapd@89(

km2), TimorLeste (14870 km2), and Brunei (5,270 km2) to Indonesia

(1.8 million km2) and India (@ million km2), as shown irFigure 1

India has the highestand Indonesiathe 4™ highest populationin the

world. In addition, tropical Asia includes Ibf t he wor |l dos top
populous urban arebslLand areas, populations (2007 and 2050) and
urbanization levels (2007, growth rate 2€8&BL0)are shown imTable2.
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Figure 1. Map showing the 17 countries that are in or near tropical Asia

Pakistan is actually in the subtropics, but is included here because the ctimate i

summer is tropical except in northern elevated areas.

oUrban areaod is more useful in this context
government unit, but usually smaller in population and area than a larger urban area

that shares food, infrasicture, utility, and governance needs with a city or cities.
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The Vegetable Industry in Tropical Asia

Table 2. Tropical Asia: Land areas, population (2007 and 2050), and
urbanization

Country Land Population in  Estimated Urban Urban
area 2007(millions) population population  growth
(000 in. 2050 in 2007 (%) rate
ha) (millions) 2005-
2010
(%)
1 Bangladesh 13,017 147.1 242.9 26 35
2 Bhutan 4,700 2.3 4.4 12 51
3 India 297,319 1,135.6 1,592.7 29 2.3
4 Nepal 14,300 28.2 51.2 17 4.8
5 Pakistan 77,088 164.6 304.7 36 3.3
6 Sri Lanka 6,463 211 23.6 15 0.8
South Asia 412,887 1,498.9 2,219.5
7 Brunei 527
8 Cambodia 17,652 14.6 26.0 21 4.9
9 Indonesia 181,157 228.1 284.6 50 3.3
10 Laos 23,080 6.2 11.6 21 4.0
11 Malaysia 32,855 26.2 38.9 69 2.9
12 Myanmar 65,755 51.5 63.7 32 2.9
13  Philippines 29,817 85.9 127.1 64 2.8
14 Singapore 68.9 4.4 5.2 100 1.2
15 Thailand 51,089 65.3 74.6 33 1.8
16 Timor Leste 1,487 1.1 3.3 27 7.0
17 Vietnam 31,007 86.4 116.7 27 3.0
Southeast Asia 434,495 569.7 751.7
Tropical Asia 847,382 2068.6 2971.2

SourceFAOSTAT (2007) UNFPA (2007)

Key climatic features of theegion arethe tropical conditions and the
monsoons (rainy seasons) from the northwest (December to early March)
and the southwest (JuSeptember) that affect different parts of the
region, with intervening dry periods in most of the regiand cool
seasons in more northern areas and highlands. Temperatures and
humidity are generally high, but lower in northern and elevated areas.
Some areas are also prone to hurricanes arising in the Indian Ocean or the
Northwest Pacific. Rainfall vaies across the region and discussedn
theindividual country chapters.

www.avrdc.org 5



3 Significance of the Vegetable Industry
3.1  Production trends

Production volumes and areas of vegetables in tropical Asia have risen
steadily. Production area increased in two surgewdsst 19941995

and 20022003 figure 3. Production area trends for developed
countries and India are fairly similar between 1980 and 2006, but growth
plateauedor Indiafrom 2003 to 2006.
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Figure 2. Area of vegetables for all countries in tropical Asia, compared with
more developed (BMS = Brunei, Malaysia, and Singapore), India, and other
developing (UDC)® countries in the region, 1980-2006

UDC = Developingcountriesof tropical Asia, except IndidBangladeshBhutan,
CambodiaJndonesial.aos, MyanmarNepal,Pakistanthe PhilippinesSri Lanka,
Thailand,Timor-Leste, and/ietnam India is shown separately because of its vast
production.
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The Vegetable Industry in Tropical Asia

Regional production®ume has grown more rapidly in each successive
decade (startingn 1980 up to 2005), with growth most rapid between
1997 and 2001Higure 3. Indian production dominates growth for the
region but theregionalgrowth rate has been somewhat higher thah tha
of India.
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Figure 3. Production of vegetables (million tonnes) for all countries in tropical
Asia, compared with more developed (BMS = Brunei, Malaysia, and
Singapore), India, and developing (UDC) countries in the region, 1980-2006
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Figure 4. Yield of vegetables for all countries in tropical Asia, compared with
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Average yields of vegetables in the more developed countries (BMS)
have been substantially higher than therage for the less developed
countries (UDC), Indiaand the regional average since 19Bure4).
Average Yyields in the region rose steadily from 1980 to 1868 after
three years of lower yields in India, begéao increase again up until
2001, when yields in India declinethen plateaed from2004 to 2006.

The higher mean yield for India compared to other countries may reflect
differences in commodity predominance rather than better husbandry.
Considerable sqge remaindor improving perhectare productivity.

3.2 Per capita availability

Vegetables are acknowledged as an essential component ofydiets,
until recently many countries in tropical Asia focused first on food
securityy attaining seHsufficiency in gains, and then on promotion of
export industriesespecially fruit cropping, fisherieand livestocB with

less emphasis on vegetables. Support for the vegetable sector has been
variable, and ofterhas focused on peturban production for domestic
marketsand demandiriven stimuli from the retail sector. But more
explicit policy changes in some countries, ameestment by therivate

8 AVRDC i The World Vegetable Center



The Vegetable Industry in Tropical Asia

sector (seed industry, exportgrand processas), have enhanced the
significance of thevegetable sector more in someourtries (e.g.
Thailand) than in others.

As examples of the relative consumption of vegetables in Kejaye5
shows the trends in per capita vegetable availability in the five focal
countries and of undevelopedurdries in the region (IUDCincluding
India). Most notable is the steady rise in availability levels in Vietham,
the low consumption levels in Indonessémd the recent downward trend

in Thailand andthe Philippines. Availability plateaed for the focal
countries, the IUDC in 2000 to 2004, and even Vietnam, where growth in
percapita availabilitywasmuch highefrom 19932004 compared to the
rest of the countries shown. Raapita availability is discussed in more
detail inthe individualcountry chapters

www.avrdc.org 9
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The Vegetable Industry in Tropical Asia

4 Industry Support

Inputs are the technologies or treatments used in production and
marketing of agricultural productd~AO, 2007) Key inputs include:
seed, agricultural chemicals, fertilizers, farm machinery, irrigation and
watering systems, labor, good agricultural practice and quality
management certifit@n, postharvest technologgnd logistics. Finance
and utilities are additional critical components of production and
marketing systems, and are considered separateyan index of
development, the FAO publishes statistics on input resources for
agricdtured investment land, Bbor, machinery fertilizers and agre
chemicals (FAOSTAT, 20079 but data is not disaggregated by
commodity sector. The statistics provide a guide to national and regional
trends in agricultural modernizationin this review, land use is
considered under production, and agricultural policy and investment are
considered under finance.

4.1 Seed

The development and supply of seed of improved germplasm (both
hybrid and open pollinatgdncorporating traits that eahce climatic
adaption, yield pest and disease resistance, and locally preferred
characteristics, has had a significant impact on the development of the
vegetable sector in tropical Asia. The private sector has played a
significant role in research and delopmentand supply/distribution,
with government agencies concerned with varietal development,
germplasm collection and evaluation, and oversight of seed standards and
legislation.In some countriegovernmentagenciesalsoare involved in

seed purificabn/certification schemesand production and distribution

of seed

Increasingly, the seed sector is providing training to farmers and
facilitating the supply of technologies and other inputs to enhance
productivity and performance in tropical environngenthe Asiaand
Pacific Seed Associatio (APSA, 2007)is a largely pivate sector
association of seed companies with significant associate membership
from national and regional agencies. APSA provides a regional forum for
discussion of seed policy issues and promotion of technical and
economic cooperation among membersy Keiorities for APSA are:
harmonizingphytosanitary regulations in Asi&raining in seed testing,
Intellectual Property Rights (IPR) and other seed regulations,

www.avrdc.org 11



accreditationof seed laboratorieseedindustry interaction/exchange of
expertise and techical lab/field tours. New challenges include
strengtheningthe seed industry in the regiohelping establish seed
industry associations WestandCentral Asia, encouragingpartnerships
and cooperation between regional seed associatams developing
more effective communication toqlaPSA, 2007)

4.2  Agricultural chemicals

Agricultural chemical use has improved management of pests, diseases
and weedgCooper and Dobson, 200@phd enhancd vegetable industry
productivity. However,overuse and residlicontamination are issues of
concern. Government and privatect®e groups and international
agencies (especially FA@nd foreign donojshave been proactvin
promoting integrated pest management practices and the safe use of
chemicals,and haveprovided more stringent mechanisms for regulating
and monitoring pesticide quality and ug€ommunity IPM, 2007;
CropLife Asia, 2007h)Chemical companies involved the manufacture

and distribution ofagricutural chemica are represented by CropLife
Asia, a regional unit of CropLife Internatiorfaadquartered in Bangkok
CropLife Asia represents chemical company interests, and aims to
promote responsible use of chemicals and the importance of sound
regulatoy frameworks and compliance. The total crop protection market
in Asia was worth US$,405 million in 2006, which represented a %1
decline on industry wortmi2005(CropLife Asia, 2007h)The vegetable
sector is a significant usef pesticicges, as arendustrial crops such as oil
palm

The International Fetttzer Industry AssociatiolFA, 2007a) the Food

and Fertilizer Center for the AsiaandPacific Region(FFTC, 2007)and

the FAOare sources of information on fertilizer use and management in
Asia. Generally, vegetables are a major user of fertilizer, either applied
specifically for their productionpr drawing on residual nutrients from
previous crop. Across all agricultural commodities, India dominates
Asian consumption of fertilizers, consuming rougldgehalf of the
nitrogen used in tropical Asiaréble 3. Major trends in recent years
have been reductions in subsidies provided by governments,
improvements in quality monitoring and precision of application, &and
resurgnce ofinterest in the use of natural fertilizers by organic and non
organic growers. In some farming systems, livestock arenagortant
source of manurébut the primary useof manureis for fuel rather than

for crop production (e.g. India).

12 AVRDC i The World Vegetable Center



The Vegetable Industry in Tropical Asia

Table 3. Consumption of total nitrogen (N) (tonnes) for all agriculture in selected
countries of tropical Asia 2002i 2005

Country 2002 2003 2004 2005

Bangladesh 1,079,064 1,097,304 1,159,952 1,196,089
Cambodia 7,765 5,218 7,468 na
India 10,517,019 10,641,106 11,609,879 12,597,930
Indonesia 2,533,079 2,232,056 2,580,523 2,529,232
Malaysia 462,425 474,063 829,102 696,716
Myanmar 3,127 8,552 6,575 2,109
Nepal 37,308 17,754 15,097 8,037
Pakistan 2,384,980 2,479,121 2,502,616 3,073,713
Philippines 445,244 612,933 679,355 561,554
Singapore 1,485 6,930 9,322 9,077
Sri Lanka 188,317 150,656 163,234 182,816
Thailand 1,018,849 1,253,605 1,153,141 1,045,129
Vietnam 1,150,277 1,231,476 1,299,330 1,098,756
TOTAL 19,828,939 20,210,774 22,015,594 23,001,158

SourcelFAOSTAT (2008)

The InternationaFertilizer Industry Assocation (IFA, 2007b) provides

access to otine statistics of fertilizer production and use by redion
19992005. Apparent consumption of major fertilizers (across all uses) in
all of South and East Asia ranges from 65.6f global use of urea
(increasing at 3% /annum)and 59.86 of phosphorus as @mmonium
phosphate (DAP) (increasing at @3annum), to 49.% of ammonia and
40.%% of potash Table4).

www.avrdc.org 13



Table4.Sel ected data on apparent ¢ ons uS8oothand Bastdédia 1998-2005 ahdigbbalrsisare (n6 0 0 0
2005
Mean Global
annual share,
1999 2000 2001 2002 2003 2004 2005 B —— 2005
(%) (%)
Urea 31,743 31,269 31,426 33,721 33,321 36,335 38,815 3.4% 65.6%
Ammonia 47,721 48,457 48,488 49,500 50,894 55,844 58,565 3.5% 49.1%
Potash 7,783 7,845 7,817 8,278 9,318 11,149 13,260 9.3% 40.4%
Phosphorus
as MAP 939 926 1,163 1,455 1,650 2,052 2,744 19.6% 36.0%
as DAP 7,294 6,408 6,343 6,826 6,402 6,754 7,426 0.3% 59.5%

Source:lFA (2008)
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The Vegetable Industry in Tropical Asia

IFA also publishes an eime World Fertilizer Use Manal (Wichmann,
1992) The manual provides detailed information on current fertilizer use
and practice for a rangef vegetables under temperate and tropical
conditions, with some brief comments on cultivation requirememd
organic as well as inorganic fertilizer needs. Plant analysis data and
selected countrgpecific information is also praded.

4.3 Irrigation and watering systems

Vegetablesrequire good water supplies for optimal productivithey

have an advantage in being able to produce a crop during short periods of
high moisture availability, and respond well to controlled delivery of
water through microirrigation systems, which enhance water use
efficiency. Some vegetable cultivars have been selected for greater
drought or water stress tolerance, and the use of such cultivars in more
marginal environments can boost returns.

Irrigation and watewuse in vegetable croppingries withthe production
system and ecoregion. Intensiperiurban systems, whether opfeld,
protected cultivationor hydroponics, are most productive where clean
water is available all yearfrom irrigation chanels, city supplies,
underground or ofiarm storage, or a combination of these. Vegetable
cropping after rice usually coincides with the dry season and may make
use of residual soil moisture, supplemenksdirrigation, underground
supplies or tank storag. Farmerslsomay take advantage of the drop in
river levels to cultivate riverbanks and seasofislands dn rainfed
areas cropping may be limited to raggason intercropsvith production
areas shrinking in the dry season to small plots for selpsistsupplies.

In remote communities, innovation the safe recycling of household
wastewater could provide additional opportunities for vegetable
production.

The International Environmental Technology Centre (IEWMz)hin the
United Nations Environment r&gramme (UNEP), Division of
Technology, Industry, and Economibsis published &ourcebook of
Alternative Technologies for Freshwater Augmentation in Some
Countries in Am (IETC, 1998) The book details strategies for
conserving and optimizing water use and recyclwigh information on
technol@y options and crop usand several case studies relevant to the
vegetable sector.
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Within the Asian region, the World Vegetable Cemisymoteswatering
systems in some of their project activities, and the Internat\fader
Management Institut¢l WMI, 2007), headquartered in Sri Lanka (and
part of CGIAR, the Gnsultative Group on International Agricultural
Research), has a focus on water and related land management challenges
of poor rural communitiesTheir activities are complemented by other
donor agencies and NGOs includiAgSRIDEV, a company affiliated
with the Israeli Ministries of Foreign Affairs and Agriculture
(AGRIDEV, 2007) and InternationaDevelopment EnterprisedDE,
2007) an international nonprofit organizatiomhich give particular
emphasis to the introduction of wataving technologies in deveiog
countries.IDE is particularly active in the introduction of simple, low
cost household level irrigation technologies to improve productivity
with anadditional focus on necessary market connections.

4.4 Labor

Family labor is a significant resouree smallholder farming systems
Vegetable production and processing provide opportunities to make use
of surplus labor, especially when rice cultivation becomes partly
mechanized.

Otsukaand Yamand2006)examined the role of rural labor markets in
poverty eduction in Asia and concluded that agricultural labor etark
alone will not significantly reduce poverty; increased-femm incomeis

the key factor in reducing rural poverty and can reduce the income gaps
between landich and lanégpoor, between the educated and the
uneducatedand between less and more favmeaagricultural areasnd

labor markets are segmented by schooling level, which influences
occupation and nefarm income of the rural labor force.

Farrington et al. (2006) reviewed labor use in South Asia farming
systems, focusing othe migration of rural people to the cities to seek
employment and the benefits in terms of income, thecexpansion of
land-unit size as people leave farms. Policy iimgions from their
findings include it is vital that human resources be recognized in policy
frameworks and developed through education, skills improveraendt
health servicesturalurban links should be enhanced and mobility not
impeded;supportservces should be provided to migrants to help their
transition into urban communitiesystems to improve remittance flow
from migrants to their families are needeahd strategies are needéal
make landeasing easier, especially for the poor. In paralléh ihese
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issues, attention should be given to improving access to rural credit,
education and health servicesand to the improvement of rural
infrastructure, communicationand transport.

4.5 Postharvest technology

Key elements of postharvest techriploneeded for the management of
fruit and vegetable quality @ smallscale level have been described by
Kitinoja and Kader(2002) and additional advice for tomato and chili
describedn a manual by Acedand Thanh2006) Issues affecting the
postharvest management of vegetabia tropical Asia have been
reviewedregularlyat regional workshops and conferen¢éshnson and
Hofman, 2004; Rolle, 2006b; Batt, 2006h many countries, the
inadequacy of postharvest technologies and infrastructure aj@ ma
contributing factors to the high levels of loss amdedoration in fresh
produce. Selection and promotion of varietrdgth superior postharvest
characteristics (such as longer sHiédf or being less prone to bruising)
can redue losses and impra market acceptability of vegetable
varieties.

Modern retding, which is emerging through the growthafpermarkets
convenience stores, and their supporting supptyters offers a conduit
for the introduction ofechnologies for imprad vegetable handling and
storage Enhanced training of farmers and tragler handling and quality
management practices is critical.

4.6 Logistics and infrastructure

Logisticscan represent significantsource of cost and delay in produce
marketing.De (2007a; 2007byeviewed aspects of trade costs on trade
generally (i.e. all trade, not just agriculturahde), and highlighted the
significance of transport costs as a determinant of trade, especially as
tariff barriers decline. D€2007b) noted freight costs in Asia were on
average 11% higher than in developed countries, and this vaas
significant factor affecting trade viability and profits. @007a)found

that international trade patterns in Asia were affectgdthe quality of
infrastructure and by tariffs and transport costs, and suggested reducing
tariffs and transport costs by %0each could iorease bilateral trade by
two and six percent respectively.

De (2007b) compared national trade infrastructure improvements in
selected Asian counés from 2000 to 2005, using a trade infrastructure
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index (TI) calculated from a range of variables including railway and

road length densities (km per 1000 sq km of serfaea), air transport

freight (million tonnes/km) and passengers (% population) carried,
aircraft departures (% population),
fleet, container port traffic (TEUS per terminal), fixed and mobile
telephone line subscritee (per 1000 people), and electric power
consumption (KWH per capita). Comparisons within Asia are shown in
Tableb.

Table 5. Estimated trade infrastructure index in 2000 and 2005

2000 2005
China 1.66 1.87
India 0.51 0.58
Indonesia 0.41 0.45
Japan 4.12 4.23
Korea 3.01 3.18
Malaysia 1.62 1.70
Thailand 0.86 0.91

Source: D&€2007b)
Note:Higher number better infrastructure.

Progress in the development of trade infrastructure 2000 to 2005 has
been most rapid in China but relatively slow in the other countries in the
study. According to the trade infrastruct index rankings, Thailand is
ahead of Indonesia and India, but all lag behind China and Malaysia,
which trail Korea and Japan.

As an additional index of comparative trade performance(2DO7b)
compared changes in number of containers (TEUs) handled per hour,
averaged across the ttfreecontainer ports in a cotny and covering

80% of annual throughpufl@able 6). Using this assessment, all countries
except Indonesia have made significant progress between 2000 and 2005
in improving container handling efficiency, with hammgj rates of
Thailand approaching and India exceeding that of Japan. Malaysia and
Korea however remain significantly ahead of other countries in the
study.

19 TEU = Twentyfoot equivalent units, refers to container size for freight volume
estimates. The retention of imperial measure over metric for container size
dimensions reflects the key role played by the US in container development, and the
impracticality of changing container sizes when transport (ships and planes) have
been designed for the trédinal standard sizg¥Vikipedia, 2007c)
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Table 6. Number of containers (TEUs) handled per hour

2000 2005
China 19 39
India 11 27
Indonesia 9 12
Japan 27 35
Korea 32 44
Malaysia 38 52
Thailand 12 30

Source: D&2007b)

4.7 Finance and utilities

While production of staples oftecan be managed by farmers from
within their own financial resources (taking advantage of government
subsidies, price suppsrtand purchase commitments where available),
vegetable farming requires more inputs and labor than staple production
and a greater degree of risk in relation to marketing and price. This
means farmers may be moreneed of credit to move into vegetable
production and to manage the crop until it @ds(Weinberger and
Lumpkin, 2007) More broadly, ltiree areasf finance are critical in the
development of the vegetable sectby governmeh and international
donor investment in production systems, land distribution, transport and
marketing infrastructure, communication, regulatory authorities, research
and developmeni@and education and training) accesdso finance and
fitransaction costsat farm, enterprise and trade leyelad3) investment
incentives, taxes and tariffs affecting trade and production. These are
considered briefly:

Finance for infrastructure.There are deficiencies in infrastructure at
many levels in the region. Key @@s are in postharvest handling, storage
and transportand in roads and communication. The international
development banks (World Bank, Asian Development Béuakje been
active in working with national planning authoritiasd governmentsn
planning and investment, and the United Nationagencies play
significant roles to stimulate development through infrastructure
improvement. Critical elements include roads, air transgsiripping,
utilities, irrigation and water supplyand wholesale marketswith
construction undertaken by international and national construction
companiesClose involvement of the private sector is also important for
development of nedarm infrastructure, processingand export
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facilities. Country profiles, investment plans, aranenissioned studies

on economic and policy issudeom the World EBank (World Bank,
2007) the Asian Development BarfRDB, 2007)and national planning
agenciesand others can provide insight into policy and strategy issues
underpinning the relative priority given by national governments for
infrastructure investmenfocused on development of the vegetable
industry at national and regional levels.

Farm, processing and trader financéccess to finance and lower
interest costs for farmers and traders are key issues affecting capabilities
for enerprise development. Manfarmersrely on traditional sources
(e.g. traders, input supplierand family members for farmers; other
wholesalers and family for traders), but innovations in credit
arrangements through the support of government, barsksd
development agencies is playing a significant role in industry
modernization(APO, 2006) The example of the Grameen Bairk
Bangladesl{Grameen, 2007n providing access to microfinance for the
poor, particularly to women, has been adopted or emulated in many
countries. Another factor affecting access to farmer finance has been
improvement in land access and ownership, as this imgsoved
capabilities for farmers to use lard other assets (farm equipment,
future crop)as cdlateral. Nongovernmentorganizationshave played a

key role in some areas, and the private sécsmed companies and
suppliers to supermarkets for examgkp have been significant. In the
case of processing, expgrésd local markets, industry and market sector
businessesalso can provide finance, and the comparatively low
monitoring, enforcement, riskand transaction costs often make them
more competitiveas sources of finance than financial institutions and
other lendergKkey and Runsten, 1999)

Trade, taxesand investmenLiberalizaion of foreign direct investment,

tax incentivesand reductias in tariffshave been critical elements of the
development of the processing, expartd modern retailing sectors, and
also of wholesale marketing in many countries. Another key issue
influencing the cost of trade has been the level of bureaucratizatohn
improvements associated with fund transfers, and the continuing
improvement in electronic commerceWithin countries, the
establishment and operation of trade and investment agencies with
responsibility for stimulating the development of horticultueapors

have been important. Trade offices can work with producers and
agribusiness to enhance the profile of country products in export markets,
to analyge, negotiateand promote or market opportunitiesd to focus
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government attention on streamliningegulatory and bureaucratic
procedures andnestopshop approache®.g. APEDA, 2007; PHDEB,
2007)

Electricity, communication, water and fuel pricesd access are key
issues for the development of vegetable production, processing,
marketing and trade. Delivering electricity supplies and
telecommunication services is a challenge, especially in remeds and
island communities. Electricity supplies in urban areas are also important
as they influence capabilities for household and retail use of refrigeration,
which helps extend shelife and reduce losses in vegetables. The World
Energy Council is an lilance of over 90 countries thgiromotes
sustainable use of energy and provides options for policy in relation to
energy need¢World Energy Council, 2007)The council has proposed
four energy scenarios to 20%@th the names Leopard, Elephant, Lion
and Giraffethat explore a range of scenari¢@/orld Energy Council,
2007)

Energy useRefrigerator ownership in tropical Asia is anticipated to rise
from les than 1 refrigerator per 5 households in 2000 to about 4
refrigerators per 5 houselds in 2030(McNeil et al., 2006) While cool
storage represents apportunity to improve quality and reduce losses
also entails greater energy use, so investment in impraklmgnergy
efficiency of household and commercial refrigeration systems will help
reduce electricity consumptiohe AsiaPacific region as a whole is
especially vulnerable to global energy cost fluctuations as abétitoflO

its energy needs are met by imported (@&5CAP, 2005) The use of
renewable resources for electricityngeation is increasing and becoming

a major focus of donor support. Many countries in the region still use
large amounts of wood or manure as fudlthough renewable, supplies
of both are likely to decline over time. The Regional Wood Energy
Development Pogram in Asia(RWEDP, 2007)is an FAOsuported
programinvolving 16 Asian countries that monigowvood fuel use in the
region and strengthemational and regional capabilities for assessing
wood energy supplies, planning wood energy development strategies
and implemenhg wood energy supply ah utilization programs
(RWEDP, 2007)

Tdecommunicationln the field of telecommunication, use of mobile
phones (text messaging) is becoming widespread and access to the
Internetis increasing, with the private sector playing a key role. |ridra
example is providing villagelevel access tdhe Internetfor use in
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information access, communicatjand tradeAffordability is generally
good but in some countries costs are higher than they need w@nte,
this probably hinders development

Servicedelivery. Investment in infratructure forutility service delivery

is a key component of national planning and investment lending. ESCAP
(2005) reviewed the features and factors of delivery mechanisms for
increased access to energy services in rural aedsconcluded that
mechanisms need to be flexible enough to support a range of ©ption
Subsidies in electricity and fuel for the rural sector have been adopted in
many countries, but the extent of subsidies is declining and costs to
consumers increasing. Another trend has been privatization of the
electricity and telephone sectors in saroantries.
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5 Value of the Vegetable Industry

Two aspects are of primary importance in development of this sector
globalization and the involvement of multinationals. Both will provide
tremendous opportunities for this sector in tropical Asia, but asdhee
time pose critical challenges for governments, prodycansl local
manufacturers in terms of access, finance, logidtidi#ties, food safety
andthecost of raw materials.

5.1 Value at farmgate

Estimates of the value of the entire vegetable strguproduction can be

made using farmgate price~FAOSTAT) for the major vegetable
commodities, multiplied bytotal production. Using this approach, the

val ue of tropical Asi ads 20@as produ
approximately US$ 29 billiah about22 times the value dll vegetable

exports. Clearly, production for domestic consumption, and domestic
marketing, should receive much greater attentRnoduction from five

countries (India, Thailand, the Mppines, Indonesiaand Vietnam)
represented 9@ of the industry value in 200@ able7).
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Table 7. Value (million US$) of vegetable production in tropical Asia

VEETT Tg\)spi ;:*al nefe Lneici)z;l T)T#'ez -Ir::l]r;’31 (;I \rﬂ':r;- cooutnht(reires
1901 14,102 | 8,938 | 1,140 | 1,037 | 659 | 881 1,447
1992 13,823 | 8,390 | 1,071 | 1,259 | 627 | 896 1,580
1993 13,215 | 7,650 | 1,308 | 851 737 | 951 1,718
1994 15252 | 8,969 | 1,459 | 1,025 | 834 | 1,099 1,866
1995 18,182 | 9,918 | 2,852 | 1,135 | 1,109 | 1,281 1,887
1996 19,391 [10,863 | 2,547 | 1,375 | 1,182 | 1,398 2,026
1997 19,158 |11,318 | 1,910 | 1,051 | 975 | 1,739 2,165
1998 19,778 [12580 | 1,061 | 983 | 1,031 | 1,672 2,451
1999 21,708 | 13,787 | 2,475 | 1,122 | 935 | 1,600 1,789
2000 19,325 |11,842 | 1,873 | 836 908 | 1,662 2,204
2001 20,803 | 13,974 | 1,844 | 716 667 | 1,682 1,920
2002 20,814 |13,351| 2,029 | 798 667 | 1,818 2,151
2003 24,778 | 16,302 | 2,722 | 851 824 | 1,907 2,172
2004 26,809 |17,938| 2,904 | 1,030 | 522 | 1,967 2,448
2005 28,955 |19,213| 3,079 | 1,012 | 595 | 2,169 2,887
gggée(% 66.4 | 10.6 3.5 2.1 7.5 10.0

Source: FAOSTAT2007)

*Myanmar was excluded from the calculation since its value estimates seemed too high compared
to regional norms.

5.2 Value adding i food processing and provedore sectors

Processing of fruits and vegetablasthe Asia-Pacific regionto reduce
postharvest losses amdid \alue has been reviewedybRolle (2006a)
Processing of vegetables in tropical Asia can be divided into traditional
and homebased processing, and commercial processing ranging from
micro, small and medium enterprises (SME) to fully commercial
operations operated by national or internationahagesFor commercial
operations, continuity of supply of raw materials, as well as market
opportunitiesinfluences the mix of products produced.
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Homebased processing and SMEs may involve the production of pickles
and chutneys, or the preparation ofedror fermented products. Some
project initiatives for vegetable industry developmenthatnational or
regional level recognize the importance of identifying opportunities for
smallscale processingo add value and reduce losses. Battcarid
AzamAli (1998) have reviewed global interest in fermented fruits and
vegetables andrpvided several recommeéations for actionto help
government and enterprises improve quality and marketabili}y
improving the understanding of fermented productgicluding
documenting traditional knowledgeand d@veloping a scientific
understanding of the microbial process2gsrefining the processwith
attention to pocessand qualitycontrol 3) disseminatingmprovements
and 4) creatinga supportive environment for production of fermented
food products

Similar principles apply for other types of processingderstandhe
product how it is made and what consumers like abgutmprove and
streamline manufacturing and contain costs, operate in a transparent
manner so that traders and customers can be assured of product integrity
and safetyand encourage innovation amterprise and industry level.
Other emerging issues include the requirement for specialized
certification such as halal or organic certification, and the need for
guidelines and frameworks for regulatory compliance.

The extent and size of commercial prairg has been influenced by
government policy in relation to supporting foreign direct investment
(FDI), access and cost of machinery and imported ingredients, and
regulation of quality and food safety, with some countries emerging with
stronger vegetablprocessing sectors (e.g. Thailand) as a result. In some
countries local growers may face competitiohewimported product
areused as ingredients in the processing sector.

With the growth in tourismair trave| and shipping, opportunities in the
provedre sector are also emergiig some countries, supjihg fresh
and processed products to indiibmal buyers is also significant (e.g.
armedforces in India).

5.3 Wholesale and retailing sectors
The wholesale and retail sectors play critical roles ppbBudistribution

and quality maintenance of fresh and processed prodiny: benefit
from government and private sector investmantinfrastructure and
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utilities, in market informatn collection and disseminatioandin the
liberalization of foreign gect investment. Other key issues are supply
continuity, price and quality management.

Traditional marketing systems still dominates vegetable marketing in
tropical Asia: Farmer > Collector > Local Assembly Market >Wholesale
Market > Local Wet Market > Retailers (ranging from shops to street
hawkers) > Customers. However, modern retailing (supermarkets,
hypermarkets, convenience stores) is increasing rapidly and driving
innovation in the wholesale sectgShepherd, 2005; Regoverning
Markets, 2007)

The extent and usefulness of the wholesale séttorarketing, quality
managementnd profit sharing for the vegetable seataries across the
region, but key issues are: modernization and streamlining of the
wholesale sector and improvent of market infrastructure, transport
systemsand utilities. TheNorld Union of Wholesale Markefg/UWM,
2007) a peak body for wholesale markets, aims pimmote the
international exchange of information on d®ale and retail markets,
with a view to impreing their construction organiation and
managementMembers are usually wholesale markets, and in 2007, the
only members from Asia were in China.

While supermarkets are continuing to grow, traditional marketing
dominates retailing in most countries. Key issues are the ggowi
preference of consumers for using supermarkéesjmpact of foreign
direct investment othe growth of the sector; the movsy supermarkets

to source products from specialist suppliers that bypass or partly bypass
wholesale markets; the growth in usieimported produce wimeit is of

better quality and more competitively pricetfie marginalization of
traders and farmers who are bypassed by modern rejalagthe need

to ensure food supplies for the poorest customers remain adequate.

Shepherd2005) reviewed the implications of supermarket development

for horticultural crop producers and traditional marketing in Asia and
noted traditional markets are responding to toenpetitive threat of
supermarkets by improving facilities, being more proactive in cultivating
business, identifying new services, improving servicing of -non
supermarket retailers and caterers, improving procurement arrangements
and promoting fruit andegetable consumption to increase demand. He
also suggests that in response to the sector changes, governments could
either do nothing and allow the changes to settle out, legislate to control
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supermarket growth (but this may not be popular with consumars),
work with supermarkets and farmers to improve linkages and assist the
traditional market sector and those farmers unable to supply
supermarkets in transitional arrangements that minimize adverse impacts
and facilitate their competitiveness or transitivom the industry. A
range of countryand regiorspecific studies are availab{Regoverning
Markets, 2007)

5.4 Trade

Of the total vegetable production in tropical Asia in 2005, 3.2 million
tonnes of fresh and processed vegetables%2@& production
FAOSTAT esimates equivalent fresh weight for processed products)
worth US$ 1.3 billion were exported in 2005. Of this total, 1.7 million
tonnes of fresh and processed vegetables worth US$ 530.4 million were
exported from tropical South Asia, and 1.5 million tonmesth US$
762.8 million were exported from SoethstAsia.

With increased production in some countries, the growth in population
and demand, and the development of necessary transport communication
and infrastructure, the domestic and export/import gadevegetables

are increasing in the region. Access to and analysis of accurate statistics
on domestic and foreign trade enable planners and traders to improve
management and delivery of produaed promote industry development

to optimize opportunitiesral returns to farmers.

Exports and imports of vegetablase increasing throughout the region.
This is a global trend and reflects improvements in transport
communication, and seffufficiency in grains in many countries. Trade
in both fresh and process product is increasing. Key issues include
markettrend information access amahalysis private sector investment
financial transactions’ and costontainment customs, excise and
regulatory arrangementsanitary and phytosanitary (SPS) inspection
certification and complianceand food safety, GARand pesticide safety
certification. Many countries are investing in the necessary regulatory
infrastructure and encouraging private sector involvement in certification
frameworks, andalso have establishedagencies to promote export
development and provide a es®p-shop for import /exporinhquiries

' Some countries/traders have reputations for unreliable paymsuppliers in other
countries.
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In terms of value, total vegetable exports and imports by the countries in
tropical Asia have risen steadiifom 20012005, with the rate of
increase of exgrt value slightly ahead of imports. The value of imports
from 20022005 by thethreemore developed countries (BMS = Brunei,
Singapore and Malaysia) exceeds that of the developing countries
(IUDC), but the gap is narrowing. This data suggests the mesdaped
countriesmay represent a significant market for fresh and processed
vegetables from developing countries in the regigure 6.

Import volumes show a similar trend, with volumes of exports and
imports fairly similar. One significant trend tisat the volume of imports

by more developed countries in the region is large compared with the
volume of imports by the developing countries of the region despite the
much lower population of BMS countries. Imports by developing
countries have exceedetose of the more developed countries since
2003 and are likely to increase substanticfig@re7).
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Figure 6. Trade value (US$ 1000) 2001-2005 of vegetables, for all countries in
tropical Asia (imports/exports all), compared with trade by more developed
(BMS = Brunei, Malaysia and Singapore) and developing (IUDClZ) countries (=
India + UDC) in the region

2 JuDC = India plus other developing countrieBangladeshBhutan, Cambodia,

Indonesial aos, MyanmarNepal,Pakistanthe Philippines, Sri Lanka, Thailand,
Timor Leste and Vietnam.

www.avrdc.org 29



3,500
« 3,000
g
£ 2500 e
o
o
o
= 2,000
g A=/X
= 1,500
o
>
é 1,000-—;-7‘7 » & x
'_

500 ——— e —— 3
0 T T T T
2001 2002 2003 2004 2005

== Imports Al =l==Exports All ==& Imports BMS
=== |MpPOrts |UDC === Exports BMS ==@= Exports |IUDC

Source: FAOSTAT2007)
Figure 7. Trade volume 2001-2005 of vegetables for all countries in tropical

Asia (imports/exports all), compared with trade by more developed (BMS =
Brunei, Malaysia and Singapore), and developing (IUDC) countries in the region
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6 Institutional Frameworks
6.1 National and regional planning

For most countries in tropical Asia, food security has been an
overarching concernNational approaches to this issue and other
priorities for agriculture and national developmentwseallyarticulated
through recommendations fronited Natiors agencies dountry
specific, regional and global) and in National Economic Development
Plans. Development ohational pans is frequently underpinned by
advice to government from national economic planning agencies or think
tanks and access to a range of analysis and advice from the World Trade
Organkation (WTO), the development banks (World Bank, Asian
Development Bank)and internationaagenciessuch as the FAO, the
United Nations Development Program (UNDP), the United Nations
Commission for Trade and Development (UNCTAIe International
Fund forAgricultural Development (IFAD)other UNagenciesand the
International Food Policy Rearch Institute (IFPRI), as well as regional
and donor country agencjegniversitiesand independent thinkanks,
development agencies and nongovern@erganizations.

In developing and implementing national plans, general trends in
agribusiness and narket development policy are influenced by
membership commitments in the World Tra@egankation and other
bilateral and regional agreements, and the consequent obligations in
terms of trading mechanisms, market access, Technical Barriers to Trade
(TBT) and the Sanitary and Phytosanitary (SR§)eement The plans

also reflect theneed for food securityensuring adequate supplies for
urban aregsand the need to improve farmer incomes. Other influences
include population growth, global concerns about ssiee input use,
energy shortagesising fuel prices, land and water shortages, and the
impact of natural disasters and climate change. In terms of agricultural
productivity and industry development, this has meant emphasis en pro
poor strategiesimproving productivity whileenhancing sustainability,
improving quality and safety through good agricultural practice (GAP),
enhancing market access through trade negotiation and SPS compliance,
and improving system efficiency through infrastructure improvement,
streamlining bureaucracgnd adjusting supply chain management.

Implementation of plans generally foesson improving production,
food security, infrastructure, farmer skills, access to land, finance and
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technology, and reduag losses in productionnal marketing. Attention

is also given to policy frameworks and regulatory mechanisongport

for agricultural and trade statistics collection, market analysis and
economic planningand agricultural research, developmerid impact
assessment. Increasipgdevelopment plankighlight attention to high
value industries, including vegetahlgsromote strategies to enhance
incomes, trade, and vahaelding and promote foreign direct investment

The International Portal on Food Safety, Animal and Plant Health
provides a single access portal for authorized official international and
national informatioron food safetyand animal and plant health, which
can be useful for governments and planning ageniciedeveloping
legislation and regulatory frameworks, and in assisting the development
of trade between countsgIPFSAPH, 2007) The portal has links to
country contact points for CODEX, National Plant Protection Offices
(NPPO), and WTO SPS and Technical Barriers to Trags,sand also
has links to relevant national legislation in food and agriculture.
Currently, national listings are somewhat patchy and links to additional
funofficial translationd of legislation would improve site breadth and
utility.

The Association ofSoutheast Asian Nations (ASEAN) is an important
body for regional dialogue and negotiation on harmonization of SPS and
trade issues within Sowthst Asia and withme mber ctadimgt r i e s 6
partners. For example, under the ASEAMNSstralia Development
Coopeation Program, a regional economic facility has been providing
support to the ASEAN Secretaried provide of high quality policy
analysis to ASEAN on long-term regional economic isSu¢REPSF,
2007) For the South Asian remgn, the South Asian Association for
Regional CooperatiofSAARC, 2007)has potential similar to that of
ASEAN, but tensions between Pakistan and India hamper its
effectivenesgLawson, 2002)

6.2 Research and development

Support for research and development in agricultural productivity
improvement, and more recently in trade, have been priorities throughout
tropical Asia. At the national leveggricultureministries have primary
responsibility fo overseeing research and development in agriculture
with complementary support from ttmainistriesresponsible for science
and technology, trade and commeiaeghealth and education.
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National researchand developmentHorticulture research is usuallyin
the highest priority in agriculture research spending in A&iatudy
conducted by IFPRI and APAARI in 2008 shows tfaita sample of 10

Asian countries, onlppetween ¥v1 3 % of government rese

is on vegetables, rather on the lower sidec@spared to other crops
(Beintema and Stads, 2008Many countries follow development
planning frameworksypically articulated in5- or 6-year plans. Planning
documents will outline government priorities for investment in
agriculture, and can provide some guide to the relative importance of
R&D support for vegetables compared to other rural sectors.
Development of new ¥ear Plan dicussion papers with associated
meetings, and subsequent plan implementation agendas and budgets
provide opportunities for national personnel and their external advisers to
argue the case for greater attention to vegetables in rural development.

International researchand developmentThe vegetable industries in the
regioncan draw upomesearch and developmerarried outoy the World
Vegetable Center, headquartered in Taiwan with a regional centre in
Thailand(AVRDC, 2007) and the FAO Regional Office for Asia and the
Pacific (RAP) in Thailand. Other international agencies whose research
programsfocus onthe vegetable sector include the International Food
Policy Research Institute (IFPRDheadquarteredin the US the
International Water Management Institubeadquartered in Sri Lanka
the International Crops Research Institute for the Swmdi Tropics
(ICRISAT), headquartered in Inditgr their work on dryland cropping

and the International Centrerf Tropical Agriculture (CIAT) with a
regional center in Laosfor their work on integrated management
systems for livestock and crops.

Other agencies active in the region include the Food FRetlizer
Technology Cemtr (FFTC) headquartered in Taiwarthe Asian
Productivity Organkation (APO), headquartered in Japan, and the
SEAMO Regional Center for Graduate Study and Research in
Agriculture (SEARCA), headquartered in the Philippines. In addition, the
potential of biotechnology applications for agitaual productivity and
sustainability to benefit the poor in developing countries is the focus of
the International Service for the Acquisition of Agribiotech Applications
(ISAAA, 2007), with its regional headquarters in the Philippines

Developmenagencies A range of other evelopment agencies are active

in funding andimplemening development projects for the vegetable
sector including the Australian Agency for International Development
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(AusAlID); the Australian Centre for International Agricultural Research
(ACIAR); the Asan Develoment Bank (ADB) the World Bank the
United National Commission for Trade and Development (UNCYAD
the United Nations Development ProgramriNDP); US Agency for
International Development (USAID}he French International Research
Centre for Agiculture Research and Development (CIRAe German
Technical Agency (GTZ) and other European agencths Japan
International Ceoperation Agency (JICA andthe Japn International
Research Center for Agricultural Sciences (JIRCAS). In the marketing
sector, the Regoverning Markef@007) program, funded by the UK
Department for International Development (DFID), ICCO, Cordaid, the
International Development Research Centre (IDRC), the Canadian
International Development Agency (CIDA), and USAID fees on
integration of smallholder farmers into modern food retailing
(Regoverning Markets, 2007)

Over and above ordinary development assistance, additional country
specific support has been provided by donor agencies in recent years in
response to th@004 tsunamiwhich affected Indonesia, Thailand, Sri
Lanka and India, and other earthquakes, flo@isl typhoons. In disaster
recovery planning and implementation, strategies that foster local
vegetable production can be important in providing employment,
livelihood supportand food while reducing reliance on outside imports.

Private sector Private sector companies and groups are also playing a
significant role in research and development for the vegetable sector,
notably in crop protection chemical and fertilizecompanies seed
companiesirrigation system and protected cultivation consultants and
suppliers farm, packhouse and coolroom machinery manufacturers
processorsand institutional buyers. In some countries, national airlines
have provided significan support for the development of quality
management, food safety and Good Agricultural Practice (GAP)
certification to help develop a vegetable sector able to supply airline
food. In transport and marketinghe private sector hakcused on
economic and mwwrketing analysis, GAP certificatipnfood safety
technology transfeland infrastructurelevelopment.

For all groups, liaison with government on policy aR&D issuesis
critical. Key private sector associations include the Asi@Paciic Seed
Assocation (APSA, 2007) CropLife Asia (2007a) the International
Fertilizer Industry Association (IFA, 2007a) and the national and
regional peak bodies for farmers, tradersd exporters.
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Global Fomum for Agricultural Research.In recognition of the
importance of national and international agricultural research institutions
in development, the Global Forum for Agricultural Reseai@GFAR,
2007) headquartered at FAO, is an global alliance of R&D institutittns
provides a forum for strategic planning andsdussion in agricultural
R&D to alleviate poverty, enhance food securitgnd promote
sustainable development research. Under the auspices of GFAR, the
Asia-Pacific Association of Agricultural Research InstitutigA® AARI,
2007) headquartered at FARAP in Bangok, promotes the
developmentof national agricultural research systems witthie Asia-
Pacificregionthrough collaboration and dialogue, wéliocus on human
resource development, policy advocaayd technology transfer.

Professional associations In the coordination of disciplie-based
researcho support the vegetable sector, and in providing critical flor
the presentation and discussiaf R&D, national and international
scientific professional associatiopsay a significant role. Key bodies
include the International Sotjefor Horticultural SciencgISHS, 2007)
the Internabnal Society for Plant PathologyISPP, 2007) the
International Association for the Plant Protection Scien{ésPPS,
2007) and the International Union of Microbiology Societi@ggMS,
2007)

Agricultural extension In addition to research and develogm
agricultural extension has a primary role in enabling dissemination and
implementation of innovations in vegetable industry practicearket
developmentand sustainable practices. For the vegetable sector, key
extension priorities include: information and trainiiog farmers use of
improved and reliable sepdptimizing crop management and enhancing
sustainable practicesitegratedpest managemenpostharvest handling
community planning and farmer liaisoand marketing and economics.
Government sector agencies, industry and farmer associations, media
agencies, international development organizationsiversities the
private setor and nongovernmedt organizations all contribute, with
varying degrees of effectiveneddethods and approachaseconstantly
evolving, with participatory approaches, community empowerment, and
information access and ugbe key elementsto bring aboti change
(Fulton et al., 2003; Rivera et al., 2006; Wikipedia, 2007a)
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7 Streamlining Vegetable Production and Supply

Strategies to streamline vegetable production and supply have to be
underpinned by planning, investmenand the development and
implementation of policy and regulatory framewotkat accommodate
globalization and commitments under the World Trad@rgankation,

more sustainable production systeiine impacts of climate change and
natural disasterschanging demographicand consumer needs, and
burgeoning marketing opportunities

7.1 Increasing demand

Globally, net prodction across all agriculture has increased b$o2r

year, with most growth (3% per yea), and total production share
(67%), in the developing world. Global fruit and vegetable production
has increased by 3@ while the population has increased b¥% per

year (1.86 in developing world)(FAOSTAT, 2007) so more fruit and
vegetables are available per capiat, between 2001 and 2Q01the
world demand for fruit and vegetables is expected to increase at a rate
higher than production increaseThe FAO estimates demand will
increase by 3% peryear,but production will only increase by 2@per

year (ISG, 2005) If these trends occur as predicieavill be critical to
reduce postharvest losses and improve supply chain efficiencies for
vegetableso capitalize on trade opportunities while ensuring supplies are
adequate and affordable by the poor.

Asian cuisine is highly develope®.egetables traditionallyrave been
eaten cookedhs heating can reduce microbiological rigkeshly peeled
raw vegetables (especially fruit vegetablasy freshly harvested leafy
greensare also consumedhe diets of tropical Asia are mostly rice
based with wheatbased diets in some parts of South Asia and maize
based diets in parts of the Philippinegegetables, Wile geneally
consumed as a sidish, garnishor ingredient withcereals oprotein in
a meal contribute essential nutrients afidler to the dies of the region
They also contribute flavor, textyrand fispiced to the diverse array of
South and Sou#ast Asian cuisinesNith improving incomes and food
availability, the demand for vegetables, fruit, fisnd meat are
increasing, while per capita availability of cereals has platéaid

13 Production for cereals and legumes &nimal feed is increasing.
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Soutreast Asia) or only risen slowly (in South Asia)laple §

(FAOSTAT, 2007)

Table 8. Per capita availability (g/day) of selected food groups in tropical South

Asia and South East Asia 1990 to 2003

1990 1995 2000 2003
Cereals - South Asia 442.14 449.37 427.57 437.08
Cereals - SEA 461.94 484.62 488.03 484.54
Vegetables - South Asia 128.87 135.77 157.04 162.17
Vegetables - SEA 100.63 127.01 129.54 134.73
Fruit - South Asia 74.06 87.08 89.72 93.02
Fruit - SEA 134.86 151.05 146.82 165.41
Aquatic - South Asia 11.32 12.81 14.69 14.52
Aguatic - SEA 53.77 62.46 66.88 66.19
Meat - South Asia 14.24 15.71 15.26 16.00
Meat - SEA 37.12 46.20 47.69 55.34

Source: FAOSTAT2008)

As well as the influences of flavand texture the traditional and new
ways of using of vegetables and other ingredients in food preparation in
tropical Asia are influenced by a number ather issues induding
perishability, minimizing fuel use, obtaining adequate energy for
physical labor, family influences, religious dietary strictures, and the
need to feed unexpected guests. These issuespimaegetable use in

the diet, and need to be considered in developing strategies to promote
vegetablecultivation, marketingand consumption.

This study has confirmed that meeting urban needs (quantity, variety,
flavor, intended use), rising consumgtitevels, and the affordability and
seasonality of vegetables are key influences on demand.

Urban needPopulation growth, rising incomes, increasing urbanization,
the development of export and import trades, food industry innovation,
processing, superniaats advertising and consumer education are the
key variables contributing to increases in demand for vegetables
produced in tropical Asia. More specifically, changing demographics and
lifestylesareincreasing or reducing demand for specific vegetalges,

and vegetables compete with meat, fish, dasmyd convenience/junk
food for consumer spending.

Affordability. The proportion of people living with insufficient food in
SouthAsia, Soutleast Asia andOceania has declined more slowly than
poverty kvels. In South Asia, the proportion of the population with
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inadequate food has declined fromP2& 19901992 to 226 in 2000

2002. In Soutkast Asia the decline has been from 18 to%.§United
Nations, 2005)For many in tropical Asiafood affordability may be a

key factorthat prevents them from consuming an adequate supply of
vegetables, but often this is not the price of vegetables per se. Rather it is
the conveniengedlavor andfiadvetising pulld of processed starchy, fatty
snack foodswhich even the very poor will spend moray

Seasonality Ali (2000) reported that vegetables as a commodity group
across Asia showed seasonal variation in both price and availability, but
the availability of fruitin peak supply tended to counterbalance the
reduced production and higheriges of vegetables. In many countries,
highland areaand importshelp fill vegetablesupply shortfalls during the

hot months when production declines in lowland areas because of
unfavorable temperatures atine landbeing used fothe main croprice.

7.2 Production growth and sustainability

Vegetable poduction is growing throughout tropical Asiore farmers
recogniz the income opportunities, but governments can do more to
facilitate access to technology and laadd the private sector can more
profitably provide seed and other inputs. Key challenges include access
to and the sustainable use of lanlde potential to boost production
through improved germplasm, crop management technologies and pest
controt the need to adopt and monitor Good AgrictdtuPractice
Certification and meet the requirements of supermarkets and export
buyers and rising interest in organic, low pesticide and protected and
hydroponic cultivationIn the longer term, climate change may impact
vegetable production practices,tbn terms of wateuse efficiency and
therange of options for different ecosystems, vegetables rate much better
than cereal and meat production.

7.3 Inputs, finance, utilities i cost and reliability

Generally, f ar mer s 0 a nadcesss to pnputsi ienmpOING,
although prices may be excessive, making them unaffordable for poor
farmers. Quality standards and regulation of pesticides and fertéilzers

are improving, with tighter regulation in producing (China) and
marketing countriesthis has reducak the risk of toxic or excessive
residues.
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Overuse and inadequate monitoring or enforcement of residue breaches is
still widespread reflecting inadequacies in personnel, facilitiesd
farmer capacity, as well as overzealous promotion by sales
represetatives.Mechanizationin the vegetable sector is minor because

of small plotsizes and costs, but the need for more technology will
increase especially for smalscale cultivators, sprayerand irrigation
equipment.

Currently the vegetable sector isnaajor employer, capitalizing on
underutilzed family labor to improve farm productivity. But the situation
is changing as more efarm employment is obtainethis will stimulate
consolidation of production areas through Ileasing, increased
mechanization improved transport and storage, and the move of
production to areas further from the cities.

Access to finance remains a challenge (as does repayment of lmans)
governments are active in devising innovative solutionsupply credit.
Unfortunately farmers are still prey to the deficiencies of climate,
transport markets, and inadequate experience or training in financial
management, which can affect production and prdiitdity supplie
electricity, water, and telecommunicatiénare also improving
Telephone anthternetservices are a key element of modern information
gathering, marketingand price reportingout they need to be affordable
and sustainable.

7.4  Value-adding, food processing, and provedore sectors |
innovation and safety

Investmentand modernization of the vahkalding, processingand
provedore sectors is variable across the rediom huge opportunities
exist for product development, quality improvement and marketing to
developed countriesVithin the region, demand for convengen outof-
season foodsand readyto-prepare Asian meals rising as economies
grow.

Management of food safety, product consistency and quality, and the
containment of costs are key challenges, along with professional
management and the improvementfarinerprocessor supply lines and
communication. Much scope also exists for innovation in vaticing

and environmentally sustainable processing facilities. Care is also needed
in use and regulation of additives, to ensure products remain acceptable
to makets.
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7.5 Marketing i modernization of fresh produce wholesale
and retail sector

Supplying urban communities with adequate supplies of suitable
produce, recognizing and developing export opportunities, and
accommodating and adjusting to imports are kewllehges. The
emergence of modern marketing, with the high levels of investment by
national and multinational private sector partners, is a key driver, with
emphasis on variety, timely delivery, cost, quality, safatyd residue
risk reductions.

Consumes generally need no encouragement. They will increasingly
favor vegetables supplied through supermarkets, small retail businesses,
processed and readig-eatfood, and restaurant outlet§hese trends will
encourage growth in demand and higimover of poduce.

Challenges includeadequacy of quality, reliability and supplies to
consumersencouraging higher consumption and competing with junk
food; the costprice squeezes on, and payment times to, farmers and
suppliers and the emergence ofifood-milesd as a factor influencing
supermarket and customer food sourcing. Monitoring and reporting of
market and trade prices and volumes, and the regulation of marketing are
also vital for system efficiency, farmer decisioraking and trader and
government plannig.

7.6 Trade T market development, GAP compliance and
import competition

For all countries growth in trade is affected by three key issdeping

a marketbased approach to developing export industredjusting
domestic production affected by impardmpetition and modernizing

the industry so that it can meet global sanitary and phytosanitary
standards and meet the requirements of good agricultural practice (GAP)
certification.

Imports of fresh and processed vegetables are increasing throughout th
region while growth in exports has been restricted to three of the five
focal countriesThailand, Vietnamand India Table9). Thailand stands

out as the most successful exportelaqer capita basis, with theolume

of trade approaching that of India. Total volume of imports by India is
very low compared to exports, and volumes of imports by Vietham and
Thailand are low compared to exports (2005 data). For Indonesia and the
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Philippines, imports are more thaonuble the volume of exports (2005
data) addressing this is a key challenge.

Table 9. Changes and extent of trade in fresh and processed vegetables by
value (US$ 1000) from five countries in tropical Asia

2000 2001 2002 2003 2004 2005

Thailand imports 33,914 33,899 | 42842 | 54261 | 80,539 | 89,178
Thailand exports 254,850 | 260,807 | 280,767 | 316,928 | 388,327 | 414,615
Indonesia imports 77,727 88,538 | 90,146 | 90,251 | 104,484 | 126,934
Indonesia exports 59,356 55,039 | 47,084 | 49,193 | 48,476 | 54,290
Philippines imports | 48,622 | 35,990 | 31,734 | 63,443 | 35,387 | 89,205
Philippines exports | 30,901 27,256 | 42,676 | 31,791 | 42,879 | 25,180

Vietnam imports 6,952 7,396 | 26,283 | 39,748 | 37,902 | 45,845
Vietnam exports 27,812 33,324 | 36,907 | 45,464 | 54,817 | 73,986
India imports 8,934 33,007 | 27,457 | 22,835 | 18,315 | 25,189
India exports 229,533 | 254,520 | 287,192 | 379,391 | 397,878 | 508,454

Source: FAOSTAT2007)

7.7 Key variables affecting supply and delivery

In the last 20 years, considerable emphasis has been given in
international and national research and developnenproductivity
improvement, seed reliability and integrated pest management,
sustainability quality assurance and food safety, good agricailtu
practice, market information and analysis, pegban and intensive
production systems, human resource managerttentwholesale sector

and modern retailing, with integration of many of these issues within
supply chain analysis and improvement andesys approaches.

Key variables that will continue to influence the ways, neadd profits

in producing and delivering vegetables from farm to consumer (the
supply chain) include: ofarm diversification with many farmers
expanding cropping beyond rickegumes or maize the emergence of
modern retailing in Asia food industry innovation, and development of
the processing and export secforsontractual arrangements between
farmers and other sectorgmprovements in transport infrastructure,
storage tehnology access, communication systems and utility supplies
urbanization increasing incomesfood-miles as a factor influencing
choice and changing consumption patterns.
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8 An Action Agenda i The Way Forward

To accommodate and enhance regional attemtiadhe development and
sustainability of the vegetable industry in tropical Asia, a Vegetable
Industry Action Agenda focusing attention five areads proposed:

Action Area 1: Focus on the implications of market
liberalization and accesdMap industries to assess status
and the impacts and opportunities at local, natigraadd
global levelsto introduce improvements and address
deficiencies

Membershipin the WTO, the globatation of agriculture, and the
expansion of free trade agreemdmsein gereral been favorable for the
vegetable industryAs thefi g o0 o d ofgnutitisngthe prospects for the
fruit and vegetable industries should be bright.

In the future, producing countries in tropical Asia will need to be flexible
and innovative in adjustg to competitive threats on both the domestic
and export markets to remain competitive by reducing costs while
maintaining standards, by proactively identifying both higid lowend
markets for current and future crops, and by cultivating stfoegalod
reputations for honesty, reliability, financial probitand prompt
payment. Marketriven production needs to become a key influence of
industry development, and supply chain approach developed and
promoted for all key crops.

Focused attention is eded to acquire and analyge reliable market
intelligence to identify threats and opportunities for fresh and processed
produce in domestic markétsnd overseasvith capacity building in:

1 data acquisition and use by trade and marketing
professionals ithe public and private sectors

1 interpretation and responding to opportunities the
farming, tradingandR&D sectors

1 approaches to the challenges of carlboedits and food
miles affecting consumer buyinigabits

14 Alsoto anticipate and adjust for domestic supply shortfalls.
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There is a need toudld capacity in plicy analysis and development to
assist in planning and response to global and domestic igmtedsfect
industry development or viability.

In identifying and accessing markets, compliance with the sanitary and
phytosanitary (SPS) requirements of targeuntries and ensuring local
industry is equally protected will add to costs and time for market
development. While SPS conceroféen can be identified and addressed

as part of market development and entry assessment, it is critical that
additional resorces be provided for this sector of R&D to ensure
capacity is adequate for increasing demand for export and import
clearances and market access technologies. Attention to the SPS risks to
potential export markets can also identify if markets would besdlts

local production because of serious phytosanitary risks for which control
was inadequate or uneconomic.

A parallel issue is the additional scrutiny and inspection requirements as
a consequence of terrorism threats. Long delays in transit whileqarodu
is waiting for inspection and clearadchether forSPS compliancer
securityy can paceadditional stress on product quality. Therefore R&D
and infrastructure investmentsll be neededn reliable technologies to
keep produce fresh and cool duringh8port and storage.

Action Area2: Promote vegetable consumption for health
and vitality.

In the supermarket sector of most countries, the fresh produce section is a
major source of profitabilityit thereforedeservesattentionfrom store
operators teatisfy customer expectations for quality, safatyd variety.
Retailers are often willing to work with industry in mutually beneficial
partnerships to promote fruit and vegetable consumpthile the
prospects for the vegetable industry in tropicaliaAare good, the
opportunity existsto make returns to farmersven betteby boosting
consumer demand and improving and expanding export and domestic
markets.

As market access requirements are becoming more stringent, vegetable
consumers are also becomi more demandingUrbanization rising
incomes, travel experiengesnd the greater participation of women in

the workforce are increasing demand ¢bioice,convenience, readyp-

eat and takeaway food. Demand for some vegetable types is rising
while demand for others is fallingnore use is being made of frozen and
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preserved vegetables and juices. Consumer studies and food technology
research will be needed to understand these trend$o amtend options
and opportunities in the domestic and expoct@s.

Health and nutritional problems are evolviig the region.Dietary
inadequacy, vitamin deficienciesnd infant mortality are declining
across Asiaput levels of obesity and health problems such as diabetes
and cancer are increasing. Helping @éduce the risks of these problems
represents a marketing opportunity for the vegetable industry. The health,
education, agricultureand trade sectors of governmemdustry and
international agencies should work togettzer

educate consumers and enage healthy eating

identify varieties and attributes of vegetables that are
healthenhancing

1 promote increased vegetable consumption and eradicate
nutritional deprivation

1
1

Action Area3: Improve industry profitability and competitiveness

Tropical Asa has a great diversity of vegetable types, many with
unrealizedor underdeveloped commercial potential, and many countries
have welestablished reputations for the production and supply of a
range of produce. Aesearchdevelopment, and extensiagendashould

be developed and implemented to improve the profitability and market
potential of the vegetable industry through:

1 prospecting and discovery, to find, conseraed develop
novel germplasm

1 genetic manipulation and conventional breeding and seed
technologies to deliver superior varieties with higher yield,
better flavor and nutrition traits, pest and disease resistance
and growth stress tolerance

9 sustainable crop production, protecticand postharvest
technologies that maintain quality and redlosses

Food safety and contaminants are key issues for many export markets
and are of increasing conceno consumers. Past problems with
contamination of shrimp exports from Asia and more recent problems
with avian influenza have been key drivers in amaging several
countries to further enhance their resources and technical capability for
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food safety regulation and contaminant control and monitoring across all
agricultural products.

The development and implementation of Good Agricultural Practice
(GAP) certification, and Hazard Analysis and Critical Control Point
(HACCP) assessmeidr horticulture have been a major focus in some
countries, and a key need for others. Certification compliance and
monitoring capabilities need to be extended to enataldugition through
locally acceptable standards to those required internatioraallsh as
EurepGAP (2007) and Japanese market certifications. An area for
attention is the further development of cooperative compliance models
and traceback systems in many countries (focusing first ey &xports),

and the need to reduce costs associated with certification and compliance
monitoring. An emerging issue, which could also influence market
opportunities, ighetrend of indicatingi f onoidl engduct labels or
other marketing materials fccustomersthat want to minimize food
miles and reduce the carboredit costs of food purchases.

Wholesale market facilities and internal transport sysiemsia vary in
guality. There is an urgent need to improve facilities and streamline
operationsn many countries.

To improve infrastructure, logistics, and consumer expectationsARe

has provided comprehensive guidelinesassist countries and citiés
implemening necessary changes in a staged apprdaeturnable plastic
crates are in useybcollectors and wholesalers in some countries, but
more ecologically acceptable packaging systems are needed for retail
marketing and export (especially for Europe). Key areas of attention
include enhancement of food safety and hygienarket infrastruaire

and logistics coolchain handlingrecyclable packagingnd a focus on
costreductior® for example by more efficient consolidation of small
consignments and best practice in transport and logistics.

Farmerwith-farmer cooperation, groumarketing andproduce brand

name labeling all offer opportunities to reduce costs, improve produce
consi stency and guality, and foste
Locaf®® or @Buy Asiand campaigns coul d

“fAThink globally, act locallyodo was a philo
Rene Duboswho wasan advisor to the United Nations Conference on the Human
Environment in 1972, and reflected the pioneering and influential work of
economist E.F. Schuroke r . iBuy Local 06 campaigns are
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in domestic and export markets, esp#y if the reputation of the
industry as a supplier of sometimgse x olut abvays fresh and safe
produce can be enhanced.

Action Area4: Facilitate industry restructuring

Both internal and external drivers are influencing structural changes in
tropi c al Asi aods vegetabl e i ndustry.
competition and the need for markieticus, fluctuations in currency
energy prices affecting profit, increasing stringency of SPS compliance
and supermarket quality requirements, increasirf@nizationin Asia

and in markets, pressure on laadd water resourcesand changes in
landuse.

Attention to supply chain mapping will enable policy and research
planners and industry to gain a better picture of the dynamics and the
strengths and weakrses of the current industrieBredictive modeling
approaches, such as those being developed by HardameedVaibel
(2006) could be used to help in industry feestingand planning across
Asia.

Enhanced support for the collection and analysis of reliable industry
statistics for production, trade, consumpticand consumer/industry
opinions will also assist imodeling and planning.

A detailed analysis of the changes in production sy<ieompions for
cropping after rice, the migration of production to areas where land is
more readily available or cheaper, the increase in protected cultivation,
organics, hydropnics, changes in remote area productmarket access

and predictive modeling of the impacts of climate change, will provide a
picture of key areas faresearch, development, and extensabiention

and socioeconomic planning, and highlight informaaod R&D gaps.

Accommodating wateuse, global warming and chemical contamination
are also critical areas for attention to improve efficiencies and anticipate
and address threats to industry viability. But to deal witketand other
challenges comprehensly, a review may be needed of curreegearch,
development, and extensiostructures and funding arrangements.

philosophy to enlist patriotism (whether local or national) in purchasing degision
(Eblen and Eblen, 1994; Goff and Goodrich, 1998; Wikipedia, 2007b)
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Approaches such as those adopted forGGHAR Challenge Progras
could be considered, with partnerships extending agassrnmeniand
the private sector, anadonducted incollaboration with regional and
international agencies.

Action Area5: Enhance industry professionalism

In developing and maintaining reputations as reliable providers of high
quality, safe produce, exporters and supglidave relied upon more
Apr of e spplioaches tb tarming\s aconsequencesome farmers
who are lessi pr o f e @ ibecominbmarginalizedor redundant.
Although these trendsput those that are unable to compete at a
disadvantagethe situation ino different than what would be expected
when change andevelopment ccurs in any field, be ihealth care,
lawd or agriculture. Rinning and action by policy makers will be needed
to support those who are adversely affectsd providing capacity
building, alternative employmenand lifestyle transition options for the
benefit of individuals and the communityp parallel with this change,
farmer populations are aging (yet youth is the highest population sector
in much of Asia); labor costs and d&rm incomes are rising. Nefarm
incomes have helped buffer transitions, diversification, increasing
mechanization and effarm migration; this income will also be a critical
factor in managing the generational change in farming. Key issues will
be

trainingand social support for migrant labor

the provision of retraining opportunities and income

safety nets for those that leave the sector

1 revision of education curricula to educate farmers and
industry personnedbout the future

1 enhancement of farming as ancapation for young
people

1 theprovision ofeffective extension servisg

particularly when taking the participatory approach

favored by modern extension praiciners

= =4
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9 Concluding remarks

In the last few years, the international agricultural research coitynu
has recognized the increasing importance of horticulture for
development. The way forward will involve more dialogue and
investment,and it will require close involvement and partnership with
farmers and the private sector. The seed industry;irgari suppliers,
and the trade and marketing sectors have been key drivers of success in
the vegetable sectoFarmers are the lifeblood of the industryithout
their involvement and cooperation the industry will not be able to fully
realize itspotential.Farmers are vital partners dine way forwargdthey
provide information and services wherfarmers (such as information or
access to subsidies, crop production assessments, regulatory,raatters
disaster relief) and prom®tommunity development. Dekvy of these
services can redudie time needed fromextensionand have longterm
benefits by boosting community empowerment

In optimizing resources for extension, issues include whether agricultural
extension and agricultural research and developmarg the
responsibility of different government departments (separation hinders
effectiveness), and the extent to which government agencies, the rural
andurbanmarketing sectorsand private industry interact. In general, the
better the degree and exterft Imkage and liaison between research,
developmentand extension, the better the results.

The areas and volume of production and the broad trade statistics for the
region have been documented, with steady growth in both. While
production volume and area the region have steadily increased, there
are concerns that demand may outstrip supply.

Trade is also expanding, with similar growth rates and volumes for
imports and exports. The total volume of exports still represemis

2. 6% of t r prgductioa. | The Avalue aféimports and exports
were similar between 2001 and 2005, despite the large difference in
quantity since 2003, the value of exports has begun to grow at a faster
rate than imports. This reflects a global treasideveloping countrie
becomemore significant as a source of supply for the developed world.

Comparisons have been made between the relative size -@faywtrade

by three moredeveloped countries in the region (Singapore, Malaysia
and Brunei) and the leskeveloped counts with import volume by the
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three more developed countries similar to the total trade volume of all
other countriesombined

Key farming, processingand marketing systems and input uses have
been described or defined, and key issues identifieditutishal
frameworks for policy, research and developmestd agricultural
extension have beenviewed

The accompanyingCD containsassessmestand statistical datéor 5
countries Thailand, Indonesia, India, the Philippinesd Vietham.The
challerges and opportunities for these countries will be used toldistil
countryspecific and regional recommendations as contributions to a
Global Plan of Action for Vegetables
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