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Abstract ,

Urban pepulations in Vietnam are growing up to almost four times as fast as in rural areas,
fueling the demand for timely supplies of fresh vegetables to cities. Much of this increased
:Icmnnd, particularly for the more perishahlc species, is satisfied through peri-urban produc-
tion which has significantly increased since the change from centrally planned and collective
systems to a market economy, Around Ho Chi Minh City farms are small (on average about
0.8 hectarc), two-thirds which are de _j"acm ﬂwnﬁ:l and with about 60% dedicated to vegeta-
bles, Most vepetable farmers also grow rice and/or groundnut, while cabbage is the most
commonly grown vegetable crop. Vegetables provide about $1000 total revenues, or $650
nddded value (returns to labor, land and management) year' farm™. Added value day™
hectare™! of vegetables is double or more than that for rice, providing employment for five or
more times the number for rice, despite very high labor use. The negative correlation be-
tween farm size and cropping intensity suggests that labor is a factor limiting vegetable pro-
duction enterprises, One of the major demands on labor is for irrigation. Major input costs
reJate to organic materials, chemical fertilizers and pesticides, although much variability ex-
isls between crops. Pests, and low and variable vegetable prices, were the most commonly
cited constraints, The latter is subject to prr.vmusl:,r unknown market forces, while for the
former some integrated pest management practices are being used. There is a clear trough in
vegetable supply during August to October following the hot-wet months, and an apparent
overuse of chemical fertilizers and insecticides. Lack of communal purchase of inputs and
marketing limit the success of market-oriented vegetable farms.
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Introduction

Given domestic vegetable production of some 4 million tons (t) year™ (Table 1), a
population of nearly 70 million (Anonymous, 1994), a very limited import capabili-
ty, and assuming average post-harvest losses of some 20%, current average year-
round vegetable availability in Vietnam is at best 125 grams (g) day™' capita™,
falling significantly short of the 200 g considered necessary to meet daily micro-nu-
trient requirements (Ali & Tsou, 1996). Despite the expected decrease in population
growth in Vietnam over the next two decades, growth in demand for vegetables has
been projected to significantly exceed supply growth, mainly due to strong expected
growth in income capita™ (Anonymous, 1994; Jansen, 1992).

The nutritional status of the Vietnamese population has been described as ex-
tremely low, resulting in serious degradation of human capital resources
(Anonymous, 1989; Xuan & Timmer, 1990). Improving nutrition levels receives
high priority in social development programs sponsored by international agencies
(Anonymous, 1991). Vitamin A and other micro-nutrient deficiencies were singled
out as particularly serious, pointing to the importance of increased availability of
vegetables (Ali &Tsou, 1996). Improvements in the management of the natural re-
sources base, better crop management, identification and introduction of appropriate
production technologies, and better handling and marketing of the products all could
contribute to achieving the goal of increased vegetable availability. As in other
Southeast Asian countries (Hayami et al., 1990), diversification is of paramount im-
portance in Vietnamese agriculture, particularly in view of the relatively low returns
carned in the predominant cultivation of rice. Increased production of vegetables has
to be achieved mainly through yield increases, in view of the limited opportunity for
expanding land area (Barker, 1993).

Future demand pressure for vegetables can be expected to be especially high in
and around urban areas, mainly because people in urban areas depend to a much
larger extent on market supplies for their food consumption than rural people, and
urban regions usually have higher incomes and exhibit faster income growth than
rural areas. While nearly every Vietnamese family in the rural areas maintains a lit-
tle garden for subsistence, this is not at all the case in urban areas (Xuan & Timmer,
1990). Also, the urban population in Vietnam has grown at an annual rate of nearly
3,5% during the past decade, compared to an overall population growth of about 2%
year! (Anonymous, 1994). Current population growth in Ho Chi Minh City
(HCMC) is estimated to exceed 7% year”' (Anonymous, 1995a). Apart from evi-
dence of continuing underinvestment in agricultural research (Barker, 1993), nation-
al, bilateral and multilateral research efforts in Asia have largely been focusing on
overcoming the deficiency in the supply of main staple foods, and very little re-
search efforts have been made for vegetables.

HCMC, the largest city in Vietnam with well over four million inhabitants (Table
2), depends to a large extent on small-scale vegetable producers located in the so-
called *Green Belt’ around the city (up to about 35 km from the city center) for its
daily supply of vegetables. To assess the adequacy and sustainability of vegetable
supplies to the rapidly growing urban population of HCMC, there exists a clear need
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to quantify production and prices of different vegetables on a calender year basis by
studying input-output relations and production constraints, as well as by analyzing
profitability of vegetable production. .

This paper reports on the main results of a vegetable research project jointly exe-
cuted in Vietnam by a national research institute (the University of Agriculture and
Forestry) and an international agricultural research institute (the Asian Vegetable
Research and Development Center). Main goal of the project was to identify the in-
fluence of the policy changes on the income and cropping systems of peri-urban veg-
etable farmers around HCMC, as well as on the constraints and opportunities for im-
provements in vegetable production and marketing.

_ To achieve this goal, the next section considers the development of agricultural
policies in Vietnam in a historical perspective. Subsequently, data from an extensive
ficld survey are used to analyze vegetable growing practices in the “Green Belt’ in
terms of farming systems, cultivation methods and input-output coefficients. After
deseribing the methodology and some basic sample characteristics, the profitability
of crops other than vegetables is investigated. Peri-urban vegetable production sys-
tems in the *Green Belt’ are described in detail in the subsequent section, including
an estimate of production costs of vegetables which allows an assessment of relative
profitability of vegetables, Inflation in Vietnam is now under control (less than 10%
annum™ during 1992 and 1993) and the Dong has been rather stable in 1993 at
around.10,800 to the US dollar (8). Therefore, the financial returns generated by the
survey results should remain valid for a considerable period of time before becoming
obsolete. The analysis also contains a comparison of the total quantities of vegeta-
bles currently reaching the HCMC market with supplies needed to meet present and
future nutritional requirements; an assessment of production constraints; and an
analysis of the sustainability of current production practices. The final section offers
some suggestions for the development of vegetable production and delivery systems
that closely link farm production capacity to market requirements.

The evolution of agricultural policies in Vietnam

Government agricultural policies, particularly those related to (de-)collectivization,
have had a profound influence on the organization and performance of the agricul-
tural sector in Vietnam. Until 1975, the former South Vietnam was a private enter-
prise economy, unlike the former North Vietnam where agricultural production had
been organized around cooperatives since 1961, After the reunification in 1975, and
until 1981, the government conducted an active collectivization policy in the south-
ern provinces also. However, collectivization in the southern provinces was pursued
to a lesser degree than in the north. Cooperatives can be divided into production co-
operatives and input supply/marketing cooperatives, and agricultural production in
southern Vietnam was mostly organized around input supply/marketing cooperative
farms (including a number of vegetable input supply/marketing cooperatives around
HCMC), with production cooperative farms accounting for less than 10% of all
farms, In input supply/marketing cooperative farms, production activities were
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largely.carried out on a family farm basis, and collective effort was made only for
obtaining inputs'and for marketing outputs. In the production cooperative farms in
the northern provinces, however, farm households handed their property over to the
cooperative. In the cooperatives; all farm work was carried out with communally
owned equipment, and each household received remuneration based exclusively on
the recorded labor hours of its family members. The considerable differences in his-
torical agricultural productivity between northern and southern Vietnam can largely
be explained by differences in organization of production, as well as by a series of
land reform measures implemented in South Vietnam between 1956 and 1974
(Pingali & Xuan, 1992). '

' The cooperative .system had two serious drawbacks. First, since the legal title to
the land belonged o the cooperatives rather than to individual farmers, the coopera-
tives’ management made all production and marketing decisions. However, manage-
ment decisions were often ill-timed and/or inappropriate: vis-a-vis the actual market
situation, resulting in structural excess supply or demand and high post-harvest loss-
s, Second, the household remuneration system led to overstaffed management and a
lack of attention to both quality and quantity of the produce.

Decollectivization policies were pursued since 1981 when a contract production
system was introduced in which farmers entered into a contract with the cooperative
to produce a.certain level of output of a specified crop on land allocated to individ-
ual households. Even though any-additional output could be kept for home consump-
tion and/or sale to private traders; crop choice decisions were still not guided by
market forces. Moreover, the lack of long-term security.of land tenure remained as
the land could still be, reallocated at the will of the management of the cooperative,
Combined with the fact that farmers were allowed to rent land only by the season, in-
centives for productivity-enhancing investments .were lacking. Nevertheless, the
decollectivization policies succeeded in stemming the rapid decline in productivity.
For example, vegetable yields, while decreasing at an annual rate of 3.3% during
1976-80, increased marginally (0.4% vyear™) during 1981-85 (Xuan & Timmer,
1990; Table 1).

As a result of the increasing awareness among Vietnam’s policy makers regarding
the erucial role that the agricultural sector plays in generating employment, income,
domestic savings, foreign exchange, and food security (Barker, 1993), additional
policy reforms were initiated in the second half of the 1980%. The new reforms fo-
cused on increased security of land tenure; privatization of output markets; decen-
fralization of input supplies; and individual decision making for household resource
allocation as well as for crop choice and management. Renewable land leases of fif-
tecn years are now common, and bequests within.the family are allowed. Thus, what
used to be a contract system of production moved further towards a private produc-
tion system, Farmers are no longer required to sell part of their production to the
government, Instead, farmers must pay a certain amount of taxes and other commis-
sions to the cooperatives, with the exact amount based on the assessed value of their
land. Land taxes are based on the ‘normal® output of the land which, in turn, is con-
sidered proportional to the value of the land. Actual land tax ranges from the equiva-
lent of 900 kg of rice (currently valued at-$0.10 kg™") ha™' for the best quality land, to
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Table 1. Area, production and yields of vegetables in Vietnam.

Year . Area (000 ha). Production ("000 £) Yield (t ha™")
1980 T 1R9 . 2150 11.4
1985 : 224 : : 2605 11.6
1986 239 2038 12.3
1987 244 _ 2994 12.3
1988 . _ 243 2909 12.0
1989 L 252 : 3135 12.4
1990+ - 300 ok 3990 133
- Growth rates (% year™")
1976-80 PRUCERCHT 1 B 55 -3.3
1981-85 35 S 3.9 0.4
1986-90 6.0 8.9 2.7
1990-93* B N | : 5.6 24
* Mrojected figures.

Sources: unpublished data from Ministry of Agriculture; Xuan & Timmer (1990).

only 50 kg of rice equivalent for the lowest land quality. Land taxes based on the val-
ue of the land increased productivity growth by stimulating shifts from less-intensive
to ‘more-intensive cropping systems, including vegetables (Bottema et al., 1991;
Hayami ef al., 1990; Table 1). The government is currently undertaking a major revi-
sion of the land laws, which basically proposes the introduction of private land prop-
erty rights (including- making household Jand use rights transferable through the
right of selling and leasing of land), even though formal state ownership-is likely to
be maintained, In. addition, a nationwide cadastral survey has-been initiated on
which the government:has l:-egun to issue so-called Land Use Right Certificates
(Hayami, 1993).

[ncmasmgl}' market-oriented guvernmuntpuImmg as well-as expectations regard-
ing upcoming revisions of the land laws, are. widely believed to have a-significant
impact on the performance of the agricultural sector. However, certain constraints to
further productivity: increases remain. First, there are frequent shortages of essential
inputs caused by shortages of foreign exchange (most modern.agricultural produc-
tion inputs.are imported); poor development of rural -credit-facilities; and insuffi-
eient market information and underdeveloped marketing skills among farmers.
Second, inadequate ' infrastructural facilities lead to-high-marketing cosis (Barker,
1993; Timmer, 1992); However, infrastructure guality (mainly transportation and
communication systems) is significantly better in the south than'in the north of the
country, and is better in urban than in rural areas. Third, farmers have to learn how to
deal with seasonal gluts and shortages in‘the markets, with corresponding price fluc-
tuations, the more since the quantities that the government is-willing+to ‘buy are now
more limited (especially of perishable products such as: vegetables) because of the
abolishment of subsidized food sales to government employees and to-the army.
Fourth, it is worth remembering that, even though farm production :decisions are
made with greatest efficiency by individual farm households; cooperative-based sys-
tems offer economies of scale in input and output marketing, in credit supply, and in
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technology transfer (the intensive vegetable growing areas in Taiwan are excellent
examples of organizational structures where these scale economies are highly ex-
ploited), Farmers try to partially offset high fluctuations in vegetable prices by culti-
vating many different species, restricting the scope for achieving scale economies,
although reducing concentrations of labor requirements (Wiens, 1981); especially if
compared to the pre-reform period when farmers used to cultivate only one or two
kinds of vegetables at any one time. Lastly, nowadays land prices near cities are in-
creasing rapidly because of increased pressure on the land as a result of the rapid ex-
pansion of urban areas. Consequently, the amount of peri-urban land on which veg-
ctables can be profitably produced decreases which may have an adverse impact on
vegetable supplies to urban areas. On the other hand, despite this process of margin-
alization of vegetable production areas from cities, improvements in transport and
infrastructure may, in the long run, increase the potential vegetable production area.

Suryvey procedure and data

Sampling methodology

A stratified random sample consisting of 98 farmers in the four major vegetable dis-
tricts around HCMC was interviewed. Samples of individual farmers were taken at
random in six villages. The sample can therefore not be considered as statistically
representative for peri-urban vegetable cultivation in Vietnam. It would be very dif-
ficult to estimate representativeness anyway, because of the scarcity of district and
village level secondary data. On the other hand, one can expect to find similar pat-
terns of intensive, year-round cultivation of vegetables around other major urban
cnnglumamtes in coastal Vietnam, below 20°N. The survey was the first of its kind
in Vietnam and as such had a trammg purpose as well. The survey data refer to the
1992 calendar year !

Stuey area

The districts selected included Cu Chi, Hoc Mon, Binh Chanh, and Go Vap, located
at respectively 35, 20, 15 and 8 km from the HCMC center. For administrative pur-
poses, Go Vap is considered as part of HCMC center (Table 2). Historically, the area
under vegetables adjacent to HCMC expanded from 1976 to 1985 due to the govern-
ment push for self-sufficiency (Table 3): This was matched by a reduction in veg-
etable area (from 4,500 hectare (ha) in 1976 to 1,600 ha in 1985) in the Da Lat re-
gion which traditionally supplied HCMC with vegetables (Khiem & Tien, 1996).
Since reaching a peak in 1985, vegetable production area in HCMC declined as free-
market production in Da Lat picked up again. Peri-urban vegetable production tends
to be quite intensive, as evidenced by vegetable _',riﬂ]ds in the survey districts which
considerably exceed the national average.

Over 90% of the sample farms-has flat fields, mostly with sandy-type, hydrnmnr—
phie soils of light grey color and low inherent fertility (Raunet, 1994). Climatically,
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Table 2. Area and population of HCMC (1992).

-

, Area (km?) _Population (*000)
I, = Toelal : ' - 2,057 4,399
1.1 City Center 104 3,130
1.2 Peri-urban - 1,916 1,269
1.2.1 Cu Chi 429 236
. 1,2,2. Hoe Mon 156 275
1.2,3 Thu Duc 210 337
1.2.4 Binh Chanh : 305 - 228
1.2.5Nha Be - : 135 138
. 12,6 Can Gio .; 630 - 55

Source; unpublished data from Ministry of Agriculture.

Table 3, Vegetable arca ("000 ha), production ("000 t) and yield (t ha™') in survey districts.

Yenr Cu Chi Hoe Mon Binh Chanh Go Vap

Arca Prod Yicld Area Prod Yield Area Prod Yield Area Prod Yield

1976

6 2L,7 136 27 426 158, 13 198 154 14 205 150
1985 3.2 506 15.6 46 737, 16.0 22 4821 219 23 402 175
jos8! 2,7 "233 176 41 388 167 22 238 211 19 155 16.1
1989 2,7 222 175 39 405 169 31 389 201 1.9 167 165
19900 28 225 173 . 3.6 299 166 25 273 195 1.9 156 164
1991' 24 205 18l 34 354,.184 28 413 236 1.6 140 172
1992 20 149 168 34 301 176 1.6 21.1 236 1.7 168 17.7
1993' 26 186 179 34 363 194 28 310 242 1.6 177 224

! Production relates only to winter-spring crops.
Source; unpublished data from Ministry of Agriculture.

HCMC experiences distinct wet (summer) and dry (winter) seasons (May-November
and December-April, respectively) with annual precipitation of approximately 2,000
mm, Monthly minimum air temperature rarely falls below 21 °C during the dry win-
ter season and rises in early summer to 25°C as do monthly maximum temperatures
(to 35°C). The dry winter season, with less cloud cover and lower humidity, is more

suitable for temperate-type crops than is the summer, provided irrigation is avail-
able, b -

Farm sizes, land ownership and farming systems

Farm sizes (defined as the sum of owned' land area and rented-in area) are small,
with an average of just under 0.8 ha. The majority of the cultivated area receives irri-

! Formally all land in Vietnam is owned by the state. However, as explained earlier, the reforms of the
past few years resulted in de facto ownership of the land by farmers, even though a system of full pri-
vale Jand property rights is still under discussion.
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gation, mostly from tube wells, Vegetables are typically grown in tight sequences re-
sulting in several crops year™ from the same plot, making a precise estimation of the
percentage of the farm area devoted to vegetables difficult. However, in terms of net
cultivated area (i.e., not accounting for multiple cropping) sample farmers devote an
average of 60% of their area to vegetables (Jansen et al., 1995). The relationship be-
tween crop intensity (i.e., the ratio on an annual basis of cultivated and arable area)
and arable land area per farm indicates that smaller farms are cultivated more inten-
sively (y = 1.57 x4, R? = 0.41). Even in highly intensive peri-urban systems, most
farmers grow vegetables as part of a rice-based system; only 15 farmers grew no
other crop at all, cultivating vegetables year-round. Besides rice, other important
nonvegetable -crops include groundnut, tobacco, and flowers (i.e., chrysanthemum
and lily). R

Profitability of nonvegetable crops

Net income ha~' year was calculated as the difference between total revenues (de-
fined as total annual production ha™! multiplied by farmgate price, i.e., accounting
for the posibility of multiple crops from the same area within one year) and total
cash costs incurred for seed, fertilizer (both organic and chemical), pesticides, irri-
gation, hired labor, and any other costs but excluding costs not specific to vegetable
crops (e.g., land taxes) since these could not easily be apportioned on a crop basis.
Net income defined this way is to be interpreted as returns ha™' year™ to family la-
bor, land and management. Added value ha™' (i.e., returns to the production factors
labor, land and management) were calculated by excluding hired labor costs from the
total costs calculation,

Average yearly net income earned from rice growing is low at well below 3100
ha!, partly due to low yields averaging about 3 t ha crop™. Low returns in rice cul-
tivation can partially be explained by the opening of trade borders which makes
farmers® returns dependent on rice export prices (Xuan & Timmer, 1990). However,
farm-gate prices of rice in Vietnam are very low at about $0.10 kg™ (equivalent to
about 40% of the world market price prevailing in 1992), reflecting the still signifi-
cant role of the state in controlling trade in agricultural inputs and outputs and in-
dicative of high marketing margins which result from the poor state of infrastructure.
Average labor use in rice is nearly 100 mandays ha™' year™, for an average added val-
ue? of $2,50 day!' ha™'. Average net income from groundnut at nearly $300 ha™
year~ is considerably higher than for rice, mainly due to higher revenues because of
higher. prices (Jansen et al., 1995). As a result, added value in groundnut cultivation
is nearly double than that for rice, despite the fairly similar amounts of labor used.
Because of the high labor requirements of tobacco (close to 700 mandays ha™' year™
on average), a relatively high net income -of nearly $600 ha™' year™ and high total

2 Since family use of home-produced rice is Jikely on average to amount to about one half of total pro-
duetion, data on added value earned in rice cultivation has limited relevance since food security con-
siderations override such data.
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added value do not translate in equivalently high added value manday™' which is
comparable to that earned in rice (Jansen ef al., 1995). However, where few alterna-
live employment opportunities exist, tobacco cultivation may be more attractive than
rice growing in view of significantly higher total added wvalue. Profitability of
chrysanthemum seems much more variable than of lily, mainly caused by large dif-
ferences in yield (Jansen ef al., 1995). Both average net income and total added val-
ue, at respectively $1,750 and 2,475 ha™ year™', substantially exceed those to non-
flower crops. However, flower cultivation is very labor intensive, resulting in rela-
tively lower added values manday™' of about $4.40 and 3.00 for chrysanthemum and

lily, respectively,

Peri-urban vegetablé production systems in Vietnam
Volumes of vegetable production

Most sample farmers grew between 1 and 8 different vegetable species, with the ma-
jority of farmers growing 2 or 3 different species (Jansen ef al., 1995). The total of
26 different species grown were grouped into seven categories, i.e., leafy vegetables;
heading cole crops;.leguminous vegetables; fruit vegetables; cucurbits; root vegeta-
bles; and aromatic yegetables, Leafy vegetables is the most widely grown category
of vegetables (71%of all farmers) followed by cole crops (62% of all farmers). At
the individual species level, however, English cabbage, common bean, cauliflower,
and tomato were the most commonly grown vegetable crops, each grown by at least
20% of all sample farmers.

Most species yield well above 10 t ha™' crop™' on average (Table 4). Average year-
ly total vegetable production is just under 30 t ha™ or 12.5 t farm™ (worth about
$1,000 at average prices), equivalent to an average daily vegetable production of 34
kg farm™ or 80 kg ha™. Farmers growing year-round vegetables generally achieve
higher yields than fﬂrmem who grow non-vegetable crops as well (Jansen ef al.,
1995).

Analysis of price -f]uctuatmn (price at harvest) between months reveals some vari-
ability but not as much as might have been expected if the supply of vegetables to
HCMC was solely from the sample area (Jansen et al., 1995). For example, cooler
season cabbage prices are relatively stable {with the exception of October), tomato
price drops in February, March and June and is low in October, and warm season cu-
cumber and bottle gourd prices fall in the summer months. Prices for other species
are all relatively insensitive to harvesting period, in spite of the strong trend towards
lower total production during the summer months.

Use of inputs

Organic materials, 'illEEl.‘] by virtually all farmers on all their vegetable crops, were
grouped into animal waste (including cattle, pig and chicken manure), compost (an
euphemism for city waste — partially composted garbage but not sewage), coconut or
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rubber cellulose, and wood dust. Animal waste and compost account for most of the
organic material applied in weight terms. Average total quantities applied are highest
on cucurbits, fruit vegetables, and cole crops, typically at least 50 t ha™' crop™.
Compared to cucurbits, fruit vegetables and cole crops, significantly lower quanti-
ties of organic material (between 10-and 20t ha™' crop™ on average) are used on
most leafy vegetables: In a comparison between sole vegetable farmers and those al-
50 cropping with other commodities, the former use up to twice as much organic in-
puts erop™ (Jansen ef al., 19935).

Use of chemical fertilizer (mostly urea) is-generally high and at times seems ex-
eessive, For example, in terms of elemental nuirients, nearly 0.8 t ha™ crop™ of NPK
is applied to eggplant. Other cucurbits as well as cole crops receive applications of
clemental nutrients (particularly nitrogen) in the neighborhood of 400 kg ha™ crop™'.
An analysis of the macronutrient quantities removed in harvested produce in relation
to applied nutrients (both organic and inorganic forms) highlights the over-applica-
tion of nutrients, particularly by year-round vegetable growers (Jansen ef al., 1995).
Quite evidently for some crops (e.g., tomato, lettuce and other leafy vegetables, and
the gourds) farmers were aware of the contribution of organic. sources to P and K,
but not so for N. When appllcatmns of organic sources, of N, P, and K to individual
crops were regressed to rates of inorganic sources, there was no overall indication
that farmers compensate the use of one source with the rate of the other source
(Jansen ef al., 1995). Some variation across districts in the use of organic nutrients
may reflect farmer :-,hmne or that 1mpus¢d by reduced availability more distant from
the eity center, -

Pesticide use is largu:ly llm:ted to msectn::des Their use is highest on cole crops
(average undiluted quantities sprayed exceed 30 1 ha™ crop™, with some farmers ap-
plying additional insecticides in powder form as well), followed by fruit vegetables
(between 18 and 25 | ha™! erop™). Quantities on cole crops are double those applied
in 2 highland production context (Midmore et al., 1996). Leafy vegetables receive
relatively little insecticides. Quantities of insecticides sprayed on fruit vegetables av-
erage about 80% of quantities applied to cole crops. Cucurbits Teceive more insecti-
eide than leafy vegetables but significantly less than cole crops or fruit vegetables.
On the average, about 70% of the total quantities insecticides used consists of
organophosphates. Bio-insecticides are used by very few farmers and limited to cole
erops. Farmers cultivating only vegetables do not have a markedly different pesticide
usage on a per vegetable crop basis from those cultivating other crops in addition to
vegetables. Information on pesticides is mainly obtained from other farmers, radio
and television advertisements, and from shopkeepers, with extension services play-
ing a negligible role in this respect. On the other hand, it should be recognized that a
formal extension service came into existence only one year before the survey.

Repgarding seed, despite the apparent isolation of Vietnam from the world agricul-
tural market, the dependence on foreign sources of seed for some vegetable species
is relatively high, particularly for cole crops (virtually 100%), garland chrysanth and
radish, For the remaining species, local land races or varieties predominate. Average
seed costs reflect these different market sources: the cole crops, garland chrysanth
and radish all have relatively high unit seed costs (Jansen et al., 1995).
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Costs and returns of peri-urban vegetable production

Costs and returns of vegetable cultivation were calculated at two levels. First, net in-
come ha™! year™!, defined as before for nonvegetable crops, was calculated for each
individual vegetable species (i.e., totals for the year for all crops of each species
grown during the year). Net income calculated in this way can be interpreted as re-
turns to family labor, land and management, plus money left over to pay. for veg-
etable-related input costs which cannot be. attributed to individual species such as
marketing costs and I'I'IISE'-;‘.-HHI'IEIJIJS costs. Also, added value was calculated as de-
scribed before.

Second, total net income farm"' year" was calculated by mmaIly takmg the sum
(over vegetable species) of net incomes ha™' year™, multiplied by the actual area for-
each individual species, minus the sum of marketing and miscellaneous costs, minus
the (mostly fixed) cost items which are non-crop specific. The latter include land
taxes, annualized costs of irrigation, loans, and equipment (i.e., tractor, hand tiller,
spraying equipment etc.). To this were added the net incomes obtained from non-
vegetable crops, Total net income farm™ year™ calculated in this way can be inter-
preted as net profits, or returns to family labor and management.

Net returns per hectare per species

Eggplant, the longest duration crop, has the highest input costs as well, followed by
cole crops, fruit vegetables and cucurbits (Table 5). In cole crops, relatively large
sums are spent on chemical fertilizers and insecticides, while manure accounts for
the largest part of non-labor production costs in cucurbits. Nonlabor costs for leafy
vegetables are considerably lower than for most other vegetable species, with organ-
ic materials responsible for most of these costs, and with relatively little money
spent on chemicals. Most vegetable crops require between 2,000 and 5,000 man-
hours ha™! crop™, i.e., about 2.5 to 6 times higher than the amount of [abor employed’
in rice: cultivation, With the exceptions of okra, angled loofah, and common bean
which are the most summer-tolerant (and therefore rainfed) crops grown, irrigation
(by hand) comprises the single most time-consuming field operation within each
crop (Jansen et'al., 1995).

Net incomes year™ at average prices vary between $500.and 1,000 ha™ for most
vegetable species with the exceptions of garland chrysanth, egeplant and the hetero-
gencous category *other vegetables® which yield very high incomes; cole crops,
tomato, and lettuce (annual net incomes of around $1,500 ha™"); and angled loofah
which seems hardly profitable. Separate analyses for year-round vegetable farmers
revealed that crops for which sole vegetable producers assigned greater inputs result-
ed in preater gross revenues, net incomes, and income manday™' (Jansen ef .al.,
1995).

For nearl:.r all vagﬂtﬂhles, added value manday™' exceeds the average wage rate for
hired labor in agriculture two to five times, even at the lowest prices Teceived by
farmers (Table 5). Across most species, significantly higher returns were achieved
with higher levels of inputs. Moreover, comparison of farms which include rice in
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their production system, and those that do not, suggests that the latter achieve
markedly higher yields for the majority of their crops. Animal waste and compost
are more liberally applied to their vegetable crops by non-rice growers, as are inor-
ganic fertilizers. As a result, input costs excluding family labor tend to be higher on
non-rice farms, but so are net incomes (Jansen et al., 1995).

Farm income per year

Table 6 summarizes the results for revenues, costs and income farm™ year™'. Costs of
irrigation pumps need to be spread over several years and were annualized using the
following formula: A = P[r/(1-(1+1)")] where A is the annualized capital cost of the
pump; P is the current cost of the pump; t is the assumed lifespan of the pump (3-20
years depending on pump type); and r is the discount rate (set at 10%). Insufficient
information was available to include the costs of wells and canals.

On the average, sample farmers derive over 70% of their crop revenues from the
sale of vegetables (Table 6). Organic materials account for nearly half of the total in-
put costs for vegetables, with chemical fertilizer and pesticides responsible for 80%
of the remainder. Over 80% of total household income is derived from agriculture.
Annual vegetable sales by farmers who do not produce rice reached 13.35 million
dong ($1,250), compared to 9.68 million dong ($900) for farmers also cultivating
rice. However, analysis in Jansen ef al. (1995) reveals that, while overall-income
from agriculture was higher on farms without rice (8750 vs. 5675), total household
income was less (3820 vs. $840). Expressed on a ha™ year™ basis, and grouped ac-
cording to type of farm (i.e., vegetables alone, with rice, with rice and non-rice
crops, or with non-rice crops), total household income was highest for the latter. Off-
farm income was also higher for this farm type, but variation in household income
was the least for this farm type, followed by the vegetable alone system. The cultiva-
tion of high-value flowers by the non-rice crop growers is responsible for their par-
ticularly high income,

Agronomic practices

Intercropping is not done, mainly because of already high planting densities.
However, certain crop rotations (most revolving around a rice-vegetable rotation, of-
ten with a leafy vegetable following rice) are deliberately practiced. Main uses of
crop residues include composting, direct incorporation, burning and, alternatively,
animal feed. Expense (rice straw is often used as cattle feed and can reach a peak
price of $20 m™) and high labor requirements largely preclude mulching which is
done by only one-fifth of all sample farmers. Weeding in vegetables is exclusively
done by hand, sometimes as often as every one-and-one-half or two days. The aver-
age number of weedings is highest for leafy vegetables (on average between 4 and 9
times, i.e., 2 to 3 times more often than for most other vegetables), even though they
are of shorter season duration (Jansen et al., 1995). Farmers tend to water all their
vegetable crops daily by hand using electric pumps, plastic pipes and spray nozzles.
Leafy vegetables may be watered twice daily but cole crops generally receive one
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Table 6. Revenucs, costs and income per farm ("0000 Dong year, N = 98)

Mean Min Max cv
Revemies s
Yepetable sales RIETIERY 1024 36 6800 0.87
Other crop sales 375 0 2160 1.12
Tolal erop revenues 1399 115 6800 0.67
Share of vegelables (%) 72 11 100 0.34
Costs
it cosfs for vegetables
Seed _ _ 15, 0 107 1.27
Organic materials ' 146 12 600 0.83
Chemical fertilizers : "6l 5 288 0.86
Pegticides b ! 56 0 410 1.21
Traglor . - o ' 2 0 24 2.31
Oxen A 7 0 53 1.29
Hired labor G 0 471 8.24
Marketing e | 0 45 2.7
Land rent SRk : 1 0 252 3.43
Miscellaneous ¥ ' 10 0 T0 .17
Total vegetable-specific |n|'llll cosls .. 307 32 1426 0.71
Prochterion costs af arh .:-r' erops ' 230 0 1186 1.09
Non erop-specific m_;.-ur cosls
Land taxes 30 0 54 0.5
Irrigation facilitics . - : ' 58 7 218 0.63
Loans : , : : | 0 23 3.22
Equipment LR . 22 0 240 1.59
fneames
Toial agriculioral income # . 741 -101 5093 1.03
Other income 159 0 1200 1.71
Tola] household i income ? » , 900 -101 5093 0.96

1} Ineludes lime costs and any other costs not included elsewhere, e.g., land rent.

?) Defined ns follows: total crop revenues + land rent received — total vegetable input costs for vegeta-
bles ~ input cost for other crops — non crop-specific input costs — land rent paid.

) Defined as follows: total agricultural income + any other income.

daily application. Land preparation is also largely done by hand; whereas tractors are
not widely used (only 11 farmers), oxen were used by one-quarter of all sample
farmers,

Marketing

Own consumption is negligible, and practically the entire vegetable production is
sold, mostly to private traders who come to the farms. Traders may sell to middle-
men in wholesale markets in HCMC or directly to other traders in retail markets lo-
cated in both the city center and in peri-urban areas. Together with other farmers and
farmers* cooperatives, private traders are the most important sources of marketing
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information for farmers. Public sources such as newspapers, radio and television
hardly play a role in providing market information. As a result, farmers’ marketing
expenses are minor. Retail prices in one HCMC retail outlet in March 1994, at a time
when vegetables are presumably in plentiful supply, showed considerable mark-up in
price compared to the 1993 farm gate prices, suggesting farmers® shares of con-
sumers’ prices of typically around 20% only (Table 7).

Farmers’ constraints in peri-urban vegetable production

Low and variable vegetable prices, and pest-related problems, were the most fre-
quently mentioned constraints. Regarding the former, 70% of all respondent farm-
ers has trouble with operating under what for most of them is a new phenomenon,
i.e., operating under market conditions with their relatively large degree of uncer-
tainty and corresponding variation in daily and seasonal prices, instead of more or
less fixed prices set by the government a-priori. Pests are considered a much more
important yield-reducer than diseases (dominated by watery soft rot of crucifers
and wilt of Solanaceous crops) on vegetables in southern Vietnam, despite the lib-
eral use of insecticides, This may be partly due to the better availability of disease-
resistant as compared to pest-resistant varieties. Two thirds of farmers cited dia-
mondback moth (DBM, Plutela xylostella) as their most common insect pest. Insect
and disease control can account for up to 50% of total production costs in cabbage
(Jansen ef al., 1995; Nguyen, 1993). Approximately one half of all farmers use IPM
(in the widest sense, i.e., to include rotations and manipulation of planting dates)
but nearly two-thirds sense that their use of pesticide has increased compared to
past usage. This has been coupled with a change in the spectrum of pesticides, in-
dicative of induced pest tolerance. For DBM, farmers apply 20-30 times on each
cabbage crop, with a mixture of at least two chemicals applied even if DBM is not
present (Nguyen, 1993). Recommendations by the Institute of Agricultural Science
to intercrop tomato and cabbage are being followed by some farmiers, and with the
objective use of Bt bio-insecticides an upsurge in natural enemies (e.g., Lycosa sp.
of spider) has been -:lm::umented even in areas where surrounding farmers continue
their spray routines.

Table 7, Comparison between farm gate (high, low, average for 1992/3) and retail prices in Cho Ben
Thanh retail market for March 1994 (in Dong kg™").

Vegetable : Farm gate Retail
High Low Average
Cabbage 921 556 736 2500
Tomato A 1527 706 - 1013 3000
Circumber B 1006 466 703 4000
Eggplant : 767 408 567 3000
Cauliffower 1833 - 996 1354 5000
Bitter gourd : - 1830 , 820 1295 4000
Okra _ 967 554 692 3000
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Environmental consequences of peri-urban vegetable production

To date no monitoring of the probable build up of mineral nutrients and pesticides
within the soil and-ground water has been undertaken in vegetable growing areas in
Vietnam, The high usage and low uptake of N on an annual basis should be cause for
concern based upon monitoring studies elsewhere (Anonymous, 1995b), as should
the accumulation of heavy metals from polluted sources of city compost (Drescher,
1994), Pesticide residues, both in harvested produce and that remaining in the
edaphic environment, should also merit serious attention, for the annual rates of pes-
ticide application in vegetables currently exceed those of many other food produc-
tion systems (Midmore et al., 1996). The commonplace littering with plastic and
other non-decomposable items of otherwise well-kept fields will increase if efforts
to filter composts-at the source are not undertaken. Besides being unsightly and a
potential health hazard, plastic remains in the field may hinder precision field opera-

- tions, especially sowing.

The use of water for irrigation uf vegetables does not (yet) seem to seriously com-
pete with domestic water use, but as more land is covered by buildings and roads
there is less opportunity for recharge of subsurface water reserves, reducing water
supply. A land sales tax constituted in 1992 has somewhat stemmed the speculation
in land, which otherwise potentially led to inefficient land use for agriculture. A
well-planned and implemented land use system will enhance the environmental
friendliness of peri-urban vegetable production, if tied in with objective crop man-
agement techniques.

Conclusions and implications for research policy

With a total population of approximately 4.4 million, HCMC requires a vegetable
supply of on the avérage 880 t day™' if the minimum requirement of 200 g day™' capi-
ta~! is to be satisfied. The Saigon Fruit and Vegetable Company, the major vegetable
marketing agency in HCMC, estimates an average vegetable supply of 500 t day™,
ranging from 300 t day™' in the lean wet season to 700 t day™! during the dry season.
Market demand during the dry season is reputedly saturated while during the rainy
season it is largely bolstered by supply from outside of HCMC. While leafy vegeta-
bles, due to their perishable nature, must be produced close to market for rapid retail,
most other vegetables are more resilient to transport. Leafy vegetables are predomi-
nantly produced in Go Vap and Binh Chanh (respectively 5 and 15 km from the city
center), with cauliflower, cabbage, radish and cucurbits being produced more distant
from the center. Approximately 70% of vegetable produce from HCMC enters the
city via the Hoc Mon district wholesale market. Vegetables from other areas, e.g.,
Dalat, Tien Giang Province and Long An Province enter HCMC via wholesale mar-
kets and largely comprise cabbage, shallots/onions, water melon, gourds and cucum-
ber, Even though seasonality of supply from these zones was not studied, informa-
tion obtained from market officials revealed that not more than 12 trucks each with 8
t vegetable are sent daily to Can Muoa wholesale Market in HCMC and a similar
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number to the Chinese Market of HCMC. At Chinese new year, falling during the
dry scason, this number can reach 100 trucks day™'. On an annual basis, approxi-
mately 75% of vegetables consumed in HCMC is produced in the peri-urban *Green
Belt’. The proportion decreases during the hot and wet summer months.

Regarding the future, while favorable if judged by the demand and facility with
which supply may be met in a peri-urban context, serious detractions with respect to
the long-term sustainability and short-term public health and consumer credibility
exist, Scope exists to improve upon the efficiency of input use, based upon a sound
understanding of nutrient and water demand and supply, and an understanding of re-
duced dependence on pesticides as alternatives (e.g., biological control). Extensive
monitoring of ground water for nitrates and pesticides is immediately necessary to
establish causal relationships between “hot spots’ and vegetable farmers® production
practices, The influence of lmprmred production practices on pollutants must also be

monitored. .

Given the shortfall in vegetahl& supply during the late summer, the technical and
economic feasibility (the latter compared to the relatively distant highland produc-
tion areas) of summer peri-urban vegetable production should be investigated. An
analysis of short-term economic gains versus long-term environmental consequences
(including externality effects) should be undertaken for both peri-urban and high-
land vegetable production systems supplying HCMC.
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