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Full Abgract

Upland areas in Vietnam account for two-thirds of its natural area and one-third of its population. These
uplands are characterized by heterogeneous and fragile ecosystems, a high incidence of poverty, severe
deforestation and soil degradation. Rice 5 an important staple which is grown in the upland fields using
shifting cultivation and in intensive lowland fields. The predominantly subsistence-oriented agricultural
production system of these upland areas is undergoing intensification due to rapidly increasing population
pressure. Changesin government policies regarding uplands and improvements in access to markets have led to
the evolution of market-oriented production systems in some areas. In addition, rapid improvement in the
productivity of lowland rice following decollectivization has al so affected the use of upland areas.

The paper examines the effect of population pressure and market access on cropping patterns, cropping
intensity, the extent of commercialization of production systems, land and labor productivity, household food
supply and the overall level of poverty. The analysis is based on a cross-sectional survey of 980 farm
households from 33 communes of six provinces during the crop year 1997-98. It is hypothesized that (a) the
cropping intensity is positively related to the population density and is negatively related to market access, (b)
labor productivity in agriculture is higher in areas with better access to market, (c¢) upland rice occupies
proportionately smaller area of upland as the size of the lowland holding increases, and (d) the extent of food
shortage depends on land and labor endowments as well as the access to markets. Reduced-form models were
used to investigate these hypotheses.

Cropping intensity was found to be higher in communes with a higher population density supporting the
Boserupian hypothesis. Market access, which was specified as adummy variable (low access and high access),
affected labor productivity and cash income positively. Despite these positive effects, the agricultural

production system was found to be predominantly subsistence-oriented with farmers striving to achieve food
self-sufficiency even in areas where alot of cash crop is grown. The proportionate area under upland rice was
found to be related negatively with the size of the lowland holding indicating that an improvement in lowland
productivity can help reduce the intensification pressure in the upland. Farmers with better access to market
and with larger farms were found to have a lower incidence of food shortage than farmers with limited access to
markets and with smaller farms.

A simulation model was developed to project the likely effect of continued increase in population pressure on
food production, labor absorption in agriculture, calorie consumption per capita and the extent of poverty. A
simple life table was used to project the population by sex and age group for the next 20 years. The effect of
rising population pressure on food production was simulated assuming that the current agricultural productivity
of different land/labor quartiles applies to the households as they move across the quartile groups. The static
projection indicated that while the labor force will increase by 75% in 20 years, labor use in crop production
will increase by only 9%, thus showing the need to expand labor absorption in the non-crop sector. With the
existing technology, crop production will increase by only 5% of its current value leading to a dramatic decline
in per capita food supply. The growth in rice yield (both upland and lowland) of at least 2% per annum is
needed to maintain the current per capita calorie intake. An improvement in the upland rice yield was found to
be an important strategy in reducing the poverty of the low-income quartile group that depends mostly on
upland rice. Given the size of the population growth, the overall reduction in poverty will require an expansion
of employment in the non-crop and non-farm sectors.

The paper concludes with recommendations that include (a) further expansion of market access and
development of more effective marketing institutions, (b) a regionally differentiated approach to agricultural
diversification that recognizes the environmental diversity, (c) improvements in food production technology, (d)
expansion of income-generating activities such as agro-processing and (e) more effective population control
programs.



Population pressure, market access and food security in the uplands of northern
Vietnam: a micro-economic analysis

Introduction

Two thirds of the naturd area of Vietnam is dassfied as uplands where 25 million people or
one third of the country’s populaion are living. Uplands in Vietnam ae characterized by
heterogeneous and fragile ecosystem, high incidence of povety and severe deforestation and
s0il degradation. The increased populaion pressure due to naturd growth as wdl as
migration of lowlanders has compounded the problem.

A mgor factor that is affecting the upland systems of Vietnam in recent years is a shift in the
outlook of the government towards these areas based on the recognition that upland systems
ae an important component of the overdl economy. As a rexult, the government is
undertaking additiond invesments to build rurd infrestructures.  In addition, policy and
inditutionad reforms are being undertaken to improve the wefare of people in these uplands.
For example, new kinds of property rights inditutions such as dewardship contracts ae
being promoted to encourage more sudtaingble use of lad a the fore margin. Inditutions to
discourage shifting cultivetion and dearing of fores-land for upland rice cultivaiion (MARD,
1998) are being introduced. Thee efforts have improved the market access in the uplands,
encouraged a diveardfication of upland production sysems and led to increesng
commercidization of agriculture.

The process of commercidization and diversficaion of the upland sysems has dso been
fadlitated by a rgpid increase in productivity of lowland rice. In lae 80s, Vietnam began a
process of decollectivization, market reform, and trade liberdization in combinaion with
invesment in wae control and promotion of short-duration hightyidding verieties of rice
Thee reforms dimulated rgpid expandon in rice production over the period 1986-89 and
Vienam has now become the third largest rice exporting country (Khiem and Pingdi 1995,
Minot and Goletti, 1998).

These changes in the rice economy and the impact of new policy and inditutiond initiatives
being undertaken to deveop upland aess may increese or reduce the pressure for
intengfication of upland use. It is not possble to predict apriori the nature of adjustments



in upland sysgems these changes might trigger. Some dudies have indicated that policy
changes have led to an increese in cop yidds and reforestation of formerly baren hills
(Donoven & d. 1997, Techibana & d. 1998). An increese in lowland productivity can lead
to reduce the pressure for food production in uplands (Coxhead and Jayasurira 1994,
Tachibana e d. 1998). But it may dso increase the land use intengty by encouraging cash
crop production and may lead to further exploitation of margind lands (Barbier and Bergson
1998). There are evidences that as famers in Vietham have subdtituted high-yidding maize
for upland rice in more favorable areas, upland rice production has been pushed to the more
margind land. In addition, in aress where maketing inditutions are not wel deveoped, a
dhift to nonfood crops can increase the vulnerability of smdl farmers due to the uncertainty
associated with the price of cash crops (Dewey 1981). On the other hand, commercid
production can increese the totd household income and trigger further multiplier effects by
encouraging the adoption improved technologies (Von Braun and Kennedy 1994).

The manner in which the upland households respond to improvements in market access and
to changes in economic opportunities is a criticd factor in determining the meits of
agricultura  polices The present dudy ams a examining the impact of the changes in
market access and populaion pressure on food supply a the household leve, on the cropping
intengty in uplands, and the productivity of labor. The andyds is based on a survey of 980
houssholds from 33 communes of 6 provinces in the northern mountainous highlands during
the crop years 1997-98 and 1998-99.

Conceptual Framework

Population pressure has been conddered to be a mgor factor leading to intendfication of
agriculture (Boserup 1981). While the initid response to populdion increase may be to
expand the area, the cdosure of land frontier ultimady will force more intensve use of land
as households atempt to satisfy their food needs from the dhrinking land base per capita
This type of intendfication will reduce the labor productivity as fdlow periods are reduced
and more and more labor is goplied to a given land holding. This gStuation leads to a
downward soird of population growthintensfication-poverty unless technologicd change



can arex further decline in labor productivity or a massve emigraion reduces the
population pressure.

Intengfication may dso result from expandon of maketing opportunities  The additiond
demand crested by marketing opportunities initidly provides incentives for an expanson of
aea and ultimatdy for more intendfied land use  Labor supply is less likdy to be a
condraining factor as improved access to markets reduces the cost of labor-subdituting
technologies such as tractors and herbicides. Better access to inputs such as fertilizers dso
improves the returns to land and labor thus further reinforcing the intendgfication process.
The downward spird resulting from  population-driven intengfication can be avoided when
intengfication is market-driven.

The effects of commercidization and policy measures on rurd household income and
consumption are mediated through complex rddionships An expected increese of income
and production cgpacity will motivate households to enter exchange economy and become
more commercidized. The mod important exogenous determinants of commercidization are
population change, the avalability of improved technologies, invesment in infrasructures,
macroeconomic  policies that dter incentives to agricultura production. The endogenous
consquences of commercidization ae household decisons on resource  dlocation e
mainly family labor, adoption of technologies reflected in land use petterns and expenditures
on food and non-food products.

Survey design and data

A draified sampling desgn was usad to sdect fam household to generae data set covering
a wide range of population dendty, markel access ethnicity, rddive proportion of upland
and lowland aess, and the extent of crop diverdficaion. In tota, 980 houssholds in 33
communes were included in the survey. In pooling household data for comparaive andyss,
communes were dasdsfied as having good or poor market access by consdering degrees of
market access in terms of physicd disance to market centers and the main transport routes

across digricts.

Tables 1 presents a summary of generd characteristics of households in areas with poor and
good market access. Average fam dze is 1.26 and 0.88 hectares for the two groups of
households, respectively. Households in locations with good maket access ae genedly



found in lower dtitude cultivate land with lower dope and have dightly more lowland area
In market accessible areas, the mgor cash crops are improved maze and horticultura crops.
For example, 10% of upland area is planted to cash crops (such as fruit trees, beans, peanuts)
in locations with good market access compared with only 3% in locations with poor access to
markets.

Degpite a lower fam gze, the totd household income is 23% higher and the cash income is
45% higher in areas with good access to market. When expressed in per capita terms, these
gaps ae even gredter as the household Sze is bigger in areas with poor access to markets.
All of this difference can not be attributed to the differentid market access in a cross
sectiond sudy like this one as other factors such as soil fertility, ranfdl and dimae dso
vay from location to location. However, without the differentid access to markets, the
effect of these naturd vaiaions on household income would probably have been much
lower. This is indicated by the near equdity of the non-cash component of the income in
these two locations. The difference in the tota household income between the two locations
isdriven mainly by the differences in cash income,

In terms of land use, lowland fidds ae dmog invariably planted to rice  Rice is planted
twice in fidds that have access to irrigation. Other crops are rardly grown in these lowland
fidds Upland rice maize and fruitsvegetables are the mgor crops grown in the uplands.
The relative proportion of rice and maze to the totd upland area ae Smilar irrespective of
the market access The main difference is in the area under orchard/home garden which is
higher in areas with better access to markets The fdlow aea is correspondingly lower.
Thus, in percentage terms, land use intendty in areas with better access to markets is higher
than in locations with poorer access to makets. Farmers in locations with poorer access to
markets, are however, much more dependent on upland rice for food needs as indicated by
their higher share of upland rice in tota rice output redive to locations with better access to
markets.



Hypotheses and M odel specification

The fird modd examines the effect of population dengty on land use intendty in the
uplands A gmple measure of land use intendty is the length of the fdlow period. The
longer the fdlow period, the lower will be the intendty of land use  Information on the
length of the last fdlow period for each upland parcd was obtaned from the survey. The
explanatory variables used are the population dengty, fidd dope and the travd time from the
house to the fidd. The effect of populaion dendty on the length of the fdlow period is
expected to be negative. FHed dope is a proxy for land qudity, and hence its effect is
expected to be pogtive implying that fidds with greater dope (or poorer qudity) ae less
intensvely cultivated, with other things remaining the same. Parcels nearer to the homestead
ae expected to be more intendvely cultivated as less labor is required in traveling time. In
addition, the policy of sedenterization of shifting cultivators and granting more secure land
tenure is expected to encourage famers to intendfy the use of parcds closer to ther
homesteads.

The second modd attempts to explain the variaions in the importance of upland rice across
houscholds. The importance of upland rice is measured by the raio of upland rice area to
totd upland aea Explanatory vaiddles specified ae lowland area, fidd dope, travdling
time from the fidd to the homestead and maket access For household consumption
purposes, rice from lowland and uplands ae dmog pefect subditutes. Thus households
who have more lowland fields are expected to reduce the area under upland rice. The effect
of fidd dope is expected to be pogtive as upland rice is the man crop grown in deeper fidds
while maize and other crops provide dternatives for less steep fidlds. Fdds that are closer to
the homestead can be cdosdy monitored and are, hence, likdy to be planted to cash crops.
This behavior may rdegate fidds further awvay to upland rice thus generding a postive effect
of disance on the upland rice area.  Market access is expected to have a negdtive effect on
dlocation of areato upland rice.

In the third modd, labor productivity in agriculture is specified to depend on fam dze (a
proxy for populdion dengty), household capitad and labor endowments, and the access to

maket.  Following the Boserupian argument, an increese in populdion pressure (or a



reduction in the fam gze) is expected to reduce labor productivity, ceteris paribus. Thus the
expected dgn of the coefficient of fam gze, which can be conddered to be a proxy for
population pressure, is podtive Household capitd endowment is dso expected to have a
postive effect on labor productivity. Improved market access is amilarly expected to have a
positive effect by encouraging a switch to high vaue crops.

The factors determining the extent of rice shortege is diagnosed in the fourth modd. The
number of months of rice shortage during the survey year is defined as the dependent
vaidble  This infamation was dicited from farmers during the survey. The explanaory
vaidbles gpedified ae the aea of lowland and upland fidds, houschold Sze, populaion

density and market access.

The expected effects different explanatory variables on the dependent variables of these
modds are shown in Teble 2.

In addition to the edimation of these reduced-form models, the consequences of continued
population growth on food bdance were projected usng a daic proection. A dmple life
table was used to project the populaion by conddering the mgor demogrephic parameters
goplicable to northern mountainous regions of Vietnam.  For brevity, the net migration was
assumed to be zero. The exising cropping pattern and land productivity of the different land-
person quatile groups were used as the bads for predicting the effect of population growth
on food production and labor absorption in agriculture.  This assumption implies that no
change in agriculturd technology or nonfam employment opportunities will occur in the
future.  Obvioudy, this is a very redrictive assumption but this assumption is used to
gengate a “benchmak”  scenaio. Alternative assumptions on the technologica
improvement in upland and lowland rice production are subsequently specified to assess the
impact of various technologicd interventions on food bdance and povety of different
income quartiles.



Model resultsand discussions

The regresson results are presented in Table 3. In the fird modd, the population dengty hes
a datidicdly sgnificant negative effect on the length of the fdlow period indicaing thet the
cross sectiond data andyzed provides support to the Boserupian hypothess. The communes
where the population dengty is higher have a shorter fdlow period, with the average fdlow
period for the whole sample being 4.4 years. The regresson does not pick up the effects of
land-specific factors on the length of the fallow period.

In the second modd, the daidicdly sgnificant negative effect of lowland area supports the
hypothess that an improvement in the productivity of lowland paddy will reduce pressure to
produce rice in the uplands. In doing S0, it will free up upland for other crops which may be
cash crops.  Whether such a switch will have a pogtive environmentd effect is uncertain
gnce it will depend on a number of other factors such as the types cash crops chosen and the
inditutiond arangements for growing such crops. If upland rice is subdituted by more
erosve annud cash crops, the environmentd effect could in fact be more detrimentd. In fact
this seems to the case in some pats of Vietham where upland rice is being replaced by
maze. As fames plow the fidds more intendvey for maze than for upland rice, soil
eroson problem in the maize fields which aso has poorer canopy cover may have increased.

The results dso indicate that improvements in the access to markets can reduce the pressure
to grow upland rice through income enhancement.

The third modd indicates that the labor productivity in the upland agriculture is pogtivey
relaed to the fam dze (which is inversdy rdaed to the population pressure). The
parameter edtimates suggest that an increase in population pressure (i.e, a reduction in farm
9z6) by 1% will reduce the labor productivity by 0.22 percent. Thus, a the current rate of
population growth of about 3% per year in the uplands of Vietnam, labor productivity will
decline by 0.66% per year. Productivity improvement of 0.66% per year is needed jugst to
mantain the labor productivity. The podtive effect of maket access indicaies that the
negdive effect of population pressure on labor productivity can be counteracted to a certain
extent through an improvement in market access.



Fndly, the fourth regresson eguaion shows tha both land endowment and market access
work favorably to reduce the extent of rice shortage. Improvements in market access could
hence be an important srategy for reducing the extent of food shortage. However, the cogt of
devdoping road infragtructure in the highly dissected mountainous terran of northern
Vietnam could be quite high, a least in the short to medium run. As the frequency of food
shortege is pogtivey associated with the population dengty, efforts to increese yield of rice
and other mgor food crops are needed to ensure that food shortages do not increase with
populaion growth.

The smulaed effect of continued populaion growth on per capita food avalability and
cdorie inteke under various scenario are presented in Table 4. While the labor force will
increese by 76% of the basdine vaue labor input in crop production under condant
technology will increese merdy by 9%. Thus even if labor-absorbing technologies are
developed, food production done is unlikdy to be adle to asorb the surplus labor force of
this magnitude.  There is a dear need to expand employment opportunities in the non-food
sector.  Under Scenario 1, which represents the status quo, food production will increese by
5% only but the per capita cdoric intake will decline to 65% of the basdine vdue. Clearly,

these are undesirable consequences.

An increase in the yidd of both upland rice and lowland rice by 2% per year is needed to
keep the per capita cdoric intake to goproximatey the same leve as in the basdine scenario.
Given that the historicd growth in upland rice yidd has been less than 1% per yea, this is a
mgor chdlenge indeed. However, even under the optimisic scenario of 2% growth in yidd,
it is very unlikdy that al of the increase in labor force will obtain ganful employment in
food production.

How will various interventions impact on povety? The smulated impact by income quartile
groups is shown in Table 5. For the basdine year, the overdl poverty headcount ratio for the
northern mountainous region of Vietnam is 5%. This edimate is very cose to the one
derived by Glewwe (undated) usng the consumption survey daa (Vietnam Living Standards
Survey) for 1997-98. The edimaed povety raio for the lowest quatile group is 88%
indicating a very high degree of povety. A doubling of lowland rice yidd will bring the
ovedl povety rdio down to 40%, but it will mosly affect the higher income quatiles An
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increese in upland rice yidd is seen to produce a dightly more favorable impact on the lower
income groups who ae more rdiant on upland rice production for their food needs
However, the smulaion results indicate that even an ambitious program of increase upland
and lowland rice yidd and non-farm income by 50% will Hill not meke a big dent on the
poverty of the lowest quartile groups. These reaults indicate that, while a higher priority may
be accorded to efforts to increase upland rice productivity so thet the lowest income groups
benefit the mogt, more fundamental changes in the economic gSructure are needed to make a
ggnificant dent on the poverty.

Concdluding remarks and implications

The reaults of the sudy indicaie the important role the access to market can play in arresing
and reverang the Bosaupian dedine in labor  productivity as  populaion-driven
intengfication of land use occurs  The labor productivity was found to be higher in aress
with better access to maket, with the improvement in productivity and income resulting
mogly from an expangon in cash crop production. Improvements in the access to markets
adso reduced the need to intensfy food production in the uplands These factors may have
a0 generated postive environmenta benefits.

These podtive effects based on maket access, however, probably would not have
materidized unless the productivity of lowland increesed to improve the food security of
fames  Unlike in other countries, Vietnamese upland farmers dso have some lowland
fidds A rgpid improvement in the productivity of lowland fidds as a result of policy
changes during the mid-80s was indrumentad in rdaxing food supply condrant to
diversfication of land use in the uplands. In fact, the upland rice area, which had expanded
rapidy during the 70s when the lowland rice productivity was low, darted to decline after the
mid-80s.  Improvement in market access adone without the changes in the productivity of rice
in the lowland would mog likdy not have resulted in more commercid production in the
uplands.

The reaults dso show that upland rice is an important component of household food security
in the mountainous region of northern Vietnam. Due to the remoteness of these areas and the
high cog of trangorting foodgrans from the productive deltas the northen mountainous
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region has bendfitted little from the rgpid growth in rice production in Viegnam. Farmers in
this area 4ill rey on upland rice even though a pat of ther food needs is met through an
intensve cultivation of smdl aress of lowland. The farmers who do not have access to even
these smd| areas of lowlands are the most food-insecure.

Vietnam thus represents an interesting case of rice surplus a the nationa leve that co-exigs
with a chronic food deficit and hunger among the vulnerable groups inhebiting the upland
environment. To ded with the increesing supplies and fdling price a the ndiond levd, the
government of Vietnam is encouraging divergfication from rice to other high vaue crops
that are increesngly being demanded in the urban centers  This policy of diverdficaion is
being promoted even in the uplands in the bdief that higher income from non-rice crops will
dlow famers purchase lowland rice  However, low opportunity cost of labor, lack of
income eaning opportunities, poor access to makets and codly trangportation of food dl
point towards the need for in-gtu food production. An improvement in housshold food
security through increesed  productivity of upland rice could be an important drategy to
release land and labor required for trangtion to commercidly-oriented systems.

The reults from smulaion sudy show that improvement in the crop sector done will not be
adequate to ded with the chronic poverty gStuation of the uplands. Growth in population will
continue to reduce labor productivity and earnings in  agriculture unless employment
opportunities are generaed dsewhere.  The biophyscd and socio-economic diversty of the
upland sysem adso means that a sngle recipe for development of upland aress is clearly
ingppropriate. While the overdl policy may be to encourage diverdfication of income
sources, the exact nature of economic activity will differ across locations. It is important thet
policy makers and researchers recognize this diversty and build adequate flexibility in
interventions to dlow for location-gpecificity. It is dso essentid that inditutions that build
and drengthen locd food security networks are fostered through a further decentrdization of
planning process a the locd levd. In addition to these reforms, more effective populaion
control programs are needed to reduce the continuing pressure on the fragile ecosysems of
the mountainous region.
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Table 1. Household characteristics of low and high market access communes areas.

Poor market access Good market access
Number of sampled households 605 375
Average household size 17 (019 6.9 (0.15)
Annual production per household (kg)
Lowlandrice 769 (39) 1134 (49
Uplandrice 606 (23 320 (21)
Maize 531 (25) 511 (39)
Average area per household (ha)
Lowland 0.235 (0.02) 0.201 (0.01)
Upland 1.030 (0.04) 0590 (0.02)
Upland rice 0436 (0.02) 0.239 (0.02)
Upland maize 0.327 (0.02) 0234 (0.02)
Home garden/Orchard 0.031 (0.0 0.058 (0.023)
Annual total income ($US) 559 (89) 686 (55)
Cash income 213 (12 310 (20)
Sales of crop products 34.6 (25) 37.8 (3.6)
Sales of livestock 85.6 (45) 1347 (13
Sales of forest products 112 (2.7) 44 (05
Sales of home garden products 6.8 (1.4 52.6 (8.5
Non-farm income 75.0 (10.8) 81.2 (6.9
Non-cash income 344 (11) 374 (13)
Share of cash income (%) 347 40.0
Per capitaincome ($US) 78 (2.9 103 (35
Lowland rice area/ lowland area 109 140
Upland rice output / total rice output 0.44 0.22
Fallow cycle of upland fields (years) 50 (0.10) 45 (0.08)

Note: Figuresin parentheses are standard errors.



Table 2. Expected effects of magjor explanatory variables on the dependent variable.

Explanatory variables Model 1 Model 2 Model 3

Model 4

Population density -

Field slope + +

Travel time - +

Farm size +
Lowland area -

Upland area

Market access - +
Value of capital stock +
Household size

Note: Dependent variables
Model 1: Length of the fallow period in years
Model 2: Areaof upland rice/Total upland area
Model 3: Natural logarithm of labor productivity in agriculture
Model 4: Number of months of rice shortage
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Table 3. Estimated parameters of reduced-form models.

Explanatory variables Model 1 Model 2 Model 3 Model 4
Constant 551 385 264 1.70
Population density -0.01* 0.01*
Field slope 0.01 0.69* -0.21

Travel time -0.004 0.10*

Farm size 0.22*

Lowland area -12.54* -1.0*
Upland area -0.27*
Market access -12.15* 0.24* -0.67*
Value of capital stock 0.24*

Household size 091 0.05*
Education 0.13*

Log likelihood ratio 257 86.2
R2-adjusted 017 0.27

Degrees of freedom 2418 5 804 5

Models 1 and 3 estimated by OL S and Models 2 and 4 estimated by Tobit regression. Farm size and value of
capital stock in Model 3 specified as natural logarithm.

Variable definitions:

Dependent variables: Asdefined in Table 2.

Independent variables:
Population density:

Field slope:
Travel time:
Farm size:
Lowland area:
Upland area:
Market access

Number of peoplein acommune divided by the total natural area of the

commune,
Slope of the field measured in degrees.

Time in minutes required to travel from homestead to thefield in question.

Farm size of the household in ha.
Lowland area of the household in ha.
Upland area of the household in ha.
= 1if good access

= 0if poor access.

Value of capita stock: Vaue of livestock of the household.

Household size:
Education:

The number of adult membersin the household.
Number of years of schooling of the household head.
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Table4 Simulation of growth in labor force, production of major food crops and per capita caloric intake.

Baseline 20097 20197
Item 1999

(Index: 1999 = 100)

Population 100 125 161
Labor force 100 135 176
Consumer unit equivalent 100 130 165
Labor input in crop production 100 104 100
Food crop production
Scenario 1° 100 103 105
Scenario 2° 100 110 121
Scenario 3¢ 100 118 141
Scenario 4° 100 125 157
Per capitacaloric intake
Scenario 1° 100 80 65
Scenario 2° 100 0 82
Scenario 3¢ 100 0 82
Scenario 4°¢ 100 9 9.8

& Projection based on agricultural population growth of 2.38 percent per year.

b Assuming yields of lowland and upland food crops remain unchanged.

¢ Assuming theyield of lowland rice increases at 2 % per annum but yields of upland crops remain unchanged.

d Assuming yields of upland food cropsincrease at 2 % per annumbut the yield of lowland rice remains
unchanged.

€ Assuming yields of lowland rice and upland food cropsincrease at 2 % per annum.
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Table5. Simulated effect of variousinterventions on poverty (percentage of households below the poverty line)

Income group (quartile)

Item
L owest Second Third Highest All

Benchmark value (1999) 83 71 53 23 59
50% increasein upland riceyield 78 62 42 16 50
50% increase in lowland riceyield 81 62 35 8 46
100% increasein upland riceyield 75 50 27 13 40
100% increasein lowland rice yield 75 56 25 4 40
50% increase in non-crop income 85 65 45 13 52
50% increase in non-crop income and upland 67 38 19 4 32

and lowland rice production

Poverty ratio for Vietham defined as the per capita expenditure needed to consume basic food and non-food
necessitiesin Vietnam — equivalent to $US128 or 1790 thousand Dong in January 1998. Since household
expenditure data were not available from the survey, this study usesincome data to assess the poverty of the
sample households. Asincome data underestimate the expenditure data, the estimated poverty ratio can be
considered to be an upper bound.



