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A B S T R A C T

Commercialisation by smallholder farmers has played a major role in agricultural development in many Asian
countries, and while there are assumptions that this has led to welfare improvement, in fact there is relatively
little evidence on this question. In this paper we use high quality panel data to examine the welfare impact of
agricultural commercialisation in a leading Asian producer, Vietnam. We use the five-wave Vietnam Access to
Resources Household Survey (VARHS) panel data set from 2008 to 16, three measures of household welfare and
create commercialisation indexes in relation to all crops and to rice specifically. We find a significant positive
relationship of commercialisation with household asset accumulation, but a negative association with con-
sumption expenditure.

1. Introduction

Agricultural commercialisation is an important driver of structural
transformation and can play a critical role in rural development and
poverty reduction. Commercialisation, defined as the degree to which a
farm household is connected to markets, can take many forms. At one
extreme, fully commercialised households make production decisions
based on market signals and comparative advantage; at the other,
subsistence farm households make production decisions based on their
semi-fixed factor endowments and subsistence requirements, selling
only the surplus left after household consumption (Pingali and
Rosegrant, 1995).

From a theoretical point of view, commercialisation is expected to
generate welfare gains at both household and aggregate levels. The
gains derive, on the one hand, from static welfare effects of speciali-
zation and trade according to comparative advantage. These translate
in income and employment effects directly reflected in household
welfare, and in improvements in health and nutrition which are con-
tingent on the level of income. On the other hand, dynamic gains derive
from the growth in productivity arising from technological changes
fostered by increased interactions and exchange of ideas (Barrett,
2008). However, when markets are imperfect, switching from

subsistence to commercial agriculture may have negative impacts on
household welfare by exposing households to volatile prices and food
insecurity (Jaleta et al., 2009). Households with better endowments in
terms of productive assets or human capital, for example, might be
better placed to take advantage of commercialisation opportunities.

In Asia, agricultural development and commercialisation of both
traditional and higher-value crops have been predominantly driven by
small farms. Commercialisation of agriculture has expanded sub-
stantially as a result of many factors, including investment to provide
greater access to markets, roads and technology (Wiggins, 2018). This
increase in commercialisation has also been accompanied by a rapid
growth in nonfarm activities in rural areas and has been a critical driver
of the process of industrialization and urban growth. Wiggins argues
that increasing rural wages and shortages of labour in rural areas in
many Asian countries suggests that many rural households may have
benefited from the direct and indirect effects of commercialisation. The
literature finds mixed results: in some cases, households benefit from
commercialisation through greater productivity and income (Tipraqsa
and Schreinemachers (2009) in Thailand; Bellemare (2012) in Mada-
gascar); or contract farming leads to increased food security in Mada-
gascar (Bellemare and Novak, 2017). But commercialisation does not
lead to an increase in durable goods and land (Michelson, 2013, in
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Nicaragua) or nutritional status (Carletto et al., 2017 in Malawi, Tan-
zania and Uganda). Impacts from commercialisation are highly het-
erogeneous among groups (e.g. gender) and specific to location and
policy environments (Poulton, 2017; von Braun and Kennedy, 1994;
Fischer and Qaim, 2012).

In this paper, we present an in-depth study of the impact of agri-
cultural commercialization on the welfare of rural households in one
important agricultural country in Asia, Vietnam, where agriculture has
historically been one of the largest sectors of the economy and which
has been an impressive success story in terms of growth and poverty
reduction. Since the Doi Moi reforms, initiated in 1986 and accelerated
from the early 1990s, per capita GDP grew at an average rate of 5.0%,
and of 5.5% from 1992 onwards, accompanied by one of the fastest
rates of monetary poverty reduction in the world, from 49.2% of the
population in 1992 to only 3.1% in 2014.1 Rural areas also experienced
a significant decline in monetary poverty, falling in the recent period
from 27.0% in 2010 to 13.6% in 2016 (World Bank, 2018).

The Doi Moi reforms sparked a process of structural transformation,
and of transformation of the agricultural sector. The share of agri-
culture in employment decreased as the importance of rural non-farm
activities increased, but data from World Development Indicators 2018
shows that the value added of agriculture continued to increase by an
average of 3.7% per year between 1992 and 2016. The productivity of
agriculture also increased substantially, partly as the result of land re-
forms that transferred land use rights from collectives to individual
households, and progressively increased tenure security and duration,
with significant impacts on investment, especially in irrigation
(Bellemare et al., 2018; Markussen, 2017; Newman et al., 2015).

Overall, agriculture has been an important part of Vietnam’s de-
velopment and structural transformation over the past thirty years
(Glewwe et al., 2004; McCaig and Pavcnik, 2013), and it has been
suggested that the shift from mainly subsistence to increasing com-
mercialisation may have played a role in improving rural living con-
ditions (World Bank, 2008). Increased connection to the world market,
however, also means higher exposure to its volatility. Vu and Glewwe
(2011) analyse the welfare impacts of price changes until 2006, and
find that, overall, the increase in food prices raised average household
welfare. However, they find that higher food prices made most house-
holds worse-off. The positive average effect arises because the average
welfare loss of net food purchasers was smaller than the average wel-
fare gains of food sellers.

Moreover, despite the overall positive role of agriculture in
Vietnam’s development, and some evidence that it has also contributed
to reducing inequality over time (Benjamin et al., 2017), important
distributional concerns exist. Benjamin and Brandt (2004) find that
agricultural liberalization and other reforms have benefitted farm
households living in the South more than those in the North. Benjamin
et al. (2017) highlight the deteriorating position of ethnic minorities
compared to the rest of the population. McKay and Tarp (2017) confirm
both geographic and ethnic heterogeneities in welfare improvements.

In this paper we use the five waves of the Vietnam Access to
Resources Household Survey (VARHS) panel data set to consider the
extent to which the increase in commercialisation is associated with
improvements in welfare levels of rural households, considering both
more short-term welfare measures (food consumption, income) as well
as longer term measures (asset holdings), and differences among so-
cioeconomic and demographic groups. This high-quality panel survey
data enables us to control for unobserved heterogeneity across house-
holds. The survey covers an 8-year period from 2008 to 2016, including
the period of the major food price rise – which impacted Vietnam po-
sitively in aggregate (thanks to effective government policies) but not

for all individual farmers (McKay and Tarp, 2015). This time span also
allows short-term fluctuations and medium-term impacts to be dis-
tinguished.

While agricultural commercialisation in Vietnam took many forms,
in this paper we focus both on sales of rice – Vietnam’s dominant
agricultural product – and overall crop sales. Since the 1990s, as re-
strictions on internal and external trade were relaxed, rice productivity
increased substantially, and Vietnam moved from being a net importer
of rice, to becoming the fourth biggest rice exporter worldwide (Goletti
and Minot, 1997; Minot and Goletti, 1998). Today, rice is the crop
produced by most smallholder households throughout the country and
sold by many, while other crops (maize, peanuts) are grown by a
smaller set of households for their home-consumption and to some
extent for sales. The last twenty years have also seen the development
of cash crops, which are however not as widespread as rice: coffee, for
instance, is mainly grown in the Central Highlands region. We also
include these crops in a more comprehensive measure of agricultural
commercialisation. Thus, compared to most of the literature, which
tends to focus on cash or export crops, or on particular forms of com-
mercialisation, such as contract farming, we examine a more compre-
hensive concept of commercialisation.

We measure commercialisation as the share of output that is sold, to
capture the extent to which producers engage with the market, and
explore heterogeneity of impacts between farmers with different char-
acteristics, based both on the characteristics of the households (gender
of head, ethnicity, location) and the nature of their engagement with
the market, that is, whether they consistently sell some of their crops, or
whether they only occasionally participate in sales. We estimate the
welfare impact of commercialisation using fixed effects models with
lagged values of potentially endogenous variables and an instrumental
variable approach.

We find that increasing agricultural commercialisation is associated
with higher asset levels, while it has no significant impact on household
income. This suggests that agricultural commercialisation is associated
with welfare improvements in the medium to long term, but not in the
short term. In fact, we also find indication of a negative effect of
commercialisation on household consumption. These results hold both
for the overall measure of commercialisation, and for rice commercia-
lisation in particular, and we find very little heterogeneity in impacts
across groups. Meanwhile, selling cash crops is associated with in-
creases in household income per capita.

This paper is structured as follows. Following this introduction,
Section 2 reviews the relevant literature on commercialisation. In
Section 3 we introduce the data and present an in-depth descriptive
analysis. Our modelling approach is set out in Section 4, after which
Section 5 highlights our results. Section 6 concludes.

2. The international literature on the impacts of agricultural
commercialisation

The literature has used various measures to qualify a farm house-
hold as commercialised, including whether it is producing a significant
amount of cash commodities, or selling a considerable proportion of
agricultural output. A definition of commercialisation focused only on
resources allocated to cash crops may be misleading, as food crops are
also often sold. Von Braun (1994) defined three indices for measuring
different and complementary aspects of commercialisation: (a) the
proportion of agricultural output sold to the market and input acquired
from market to the total value of agricultural production; (b) the ratio
of the value of goods and services acquired through market transactions
to total household income, including in-kind transaction; and (c) the
ratio of the value of goods and services acquired by cash transactions to
total household income. These indices, especially variations of the first
two, are widely used in the literature and we use the first as a basis for
our measure of commercialisation.

Cross-section studies addressing endogeneity issues by controlling

1 According to the $1.90 poverty line. More recent data finds the national
poverty headcount, computed relative to a recently reset poverty line, fell from
20.7% in 2010 to 9.8% in 2016.
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for self-selection into agricultural commercialisation tend to find posi-
tive impacts of commercialisation on various aspects of household
welfare. Using an instrumental variable technique, Tipraqsa and
Schreinemachers (2009) find that integration into output markets im-
proves farm productivity and net per capita income among the Karen
Hill tribes in Thailand; and Bellemare (2012) and Bellemare and Novak
(2017) find that participating in contract farming is associated with an
increase in household income, a decrease in its variability, and a
shortening of the hungry season experienced by households in Mada-
gascar. Rao and Qaim (2011), using an endogenous switching regres-
sion model, find positive effects of supplying to supermarkets on
household income in Kenya, especially for households that are poor or
own little land. Ogutu and Qaim (2019) use a control function method
and find that commercialisation significantly reduces poverty in Kenya,
in both income and multidimensional terms. They find that impacts are
heterogeneous: while the magnitude of income gains increases with
income, the magnitude of poverty reduction is strongest among the
poorest households. Meanwhile, Romero Granja and Wollni (2018)
combine cross-sectional household data with longitudinal data on ex-
port market transactions. They estimate a duration model of small-
holders’ entry and exit from the market for broccoli in Ecuador, and
then use the predicted length of participation derived from the duration
model as the treatment of interest in a least squares equation. They find
no evidence that participation translates into tangible benefits for
farmers.

Studies using panel data tend to find more nuanced results. Carletto
et al. (2011) use panel data and a difference-in-difference estimation to
evaluate the long term impact (1985–2005) of non-traditional agri-
cultural exports on changes in household consumption status and asset
position in Guatemala, taking into account the timing and duration of
participation. On average, they find that welfare levels have improved
for all households regardless of adoption status and duration, but the
extent of the improvement varies widely across groups: households
with longer term participation experienced the smallest increase in
welfare, while early participants who switched out after the 1980s
boom in export commodities achieved the best outcomes in terms of
assets and housing conditions. Using similar methods, Michelson
(2013) estimates that participation in the supermarket supply chain of
vegetables in Nicaragua is associated with higher holdings of produc-
tive assets, but not of consumer durables or land. Muricho et al. (2017)
use an endogenous switching regression model and correlated random
effects estimation strategy, and find that agricultural commercialisation
significantly increases annual per capita household expenditure in
Kenya. Meanwhile, Carletto et al (2017) find little evidence of a positive
relationship between commercialisation and nutritional status in Ma-
lawi, Tanzania and Uganda. Andersson et al (2015) find that partici-
pation in supermarket chains increase income levels of smallholders in
Kenya. Finally, Muriithi and Matz (2015) find positive impacts of ve-
getable commercialisation on welfare in Kenya, with sales for exports
positively associated with increases in income, and sales for the do-
mestic market associated with increases in both incomes and assets.

3. Description of households participating in rice
commercialisation

3.1. Data and measures

As already noted, the present analysis relies on a panel dataset, the
Vietnam Access to Resources Household Survey (VARHS), formed of
five waves collected at two-year intervals (2008, 2010, 2012, 2014 and
2016). Administered in the rural areas of 12 provinces2 by the Institute
for Labour Science and Social Affairs (ILSSA) of the Ministry of Labour,

Invalids and Social Affairs (MOLISA) in partnership with the Central
Institute for Economic Management (CIEM) and the University of Co-
penhagen with financial support from DANIDA, the survey has detailed
modules on agricultural activities, land uses, aquaculture and income
sources along with household composition and characteristics.3 In these
five waves, 2131 households were repeatedly surveyed. The attrition
rates was low in this data set (McKay and Tarp, 2017).

This dataset allows us to focus on three complementary household
welfare measures: income, food consumption, and assets (McKay and
Tarp, 2017). The asset measure serves as a longer-term welfare measure
which is less likely to fluctuate over time and which can make a direct
contribution to household productivity. The survey collects information
on a wide range of household assets, including ownership of productive
assets (land, livestock), durable goods, human capital (the average level
of education of household members 15 years and above) and social/
political connections (e.g. membership of local organisations).4 As va-
lues for many of these assets are not available, we follow Sahn and Stifel
(2000) and combine these into a single measure estimated by factor
analysis. Details of the index used are presented in Appendix Table A.1.

While income is invariably difficult to measure accurately, the
survey collects detailed information on incomes from all productive
activities of the household. We compute household income as the sum
of salaries, rents, government and private transfers, net revenues gen-
erated by sales of crops, livestock, aquaculture, and forestry (minus
input costs), and net revenues from other own-account activities. Food
consumption data encompasses 22 groups covering most categories of
food commodities consumed over the preceding four weeks (from
purchases, own production, or other sources). Both income and con-
sumption expenditures are adjusted for price differences over time. The
price adjustment over time for the income measure is made using the
rural value of the consumer price index (CPI) at province level; and the
adjustment for consumption expenditure is made using the province-
level value of the food price index from the CPI.

3.2. Agriculture in Vietnam

Agriculture is central to the livelihood strategies of rural households
in Vietnam: across all waves, more than 80% of households in the
sample report at least some income from crop cultivation and 58% of
households report having some income from livestock. Meanwhile, 60%
of households report earning wage income. In 2016, participation in
cultivation and in livestock raising decreased compared to earlier years
to 77% and 49% of households respectively, while the share of
households reporting wage income increased to 65%. Few households
have income from forestry (2%) and aquaculture (8%) activities. Many
households are also dependent on income from public and private
transfers for their livelihoods (45.3% and 51.4% respectively). In terms
of the composition of the average household income, the most im-
portant source is wages, representing more than 35% of household
incomes, while agriculture provides about 25% of household incomes,
across all waves.

Table 1 reports the cultivation and sale characteristics of the main
crops that are cultivated. While households have diversified portfolios,
rice is by a large margin the most important crop, with more than 60%
of households cultivating this crop over time. Maize and potatoes are
the next most important crops but are cultivated by many fewer
households. The number of households that grow each of these crops
declines over time. The most important cash crop is coffee, which is
cultivated by 8 to 9% of households and does not decline over time.

2 Dak Lak, Dak Nong, Dien Bien, Ha Tay, Khanh Hoa, Lai Chau, Lam Dong,
Lao Cai, Long An, Nghe An, Phu Tho, and Quang Nam.

3 Further details on the survey can be found in Tarp (2017).
4 Because the Asset Index assigns different weights to different assets and

includes a broad range of assets, it is capturing something different, i.e. overall
household wealth, compared to what is captured by the individual assets we
include as control variables in the analysis.
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Other cash crops grown by smaller numbers of households include tea,
cashew, sugar cane and pepper. Coffee is grown predominantly in the
Central Highlands region, whereas rice is produced in all Vietnamese
provinces, although to varying extents, with more than 90% of house-
holds in the poor northern province of Lao Cai doing so over the survey
periods (Fig. 1).

While rice is a food crop, it is also sold substantially. Table 1 shows
that in all years more than half of rice producers sell and they usually
sell more than half of their production. In fact, the share of households
selling some of their rice production follows an upward trend until
2014, though declining in 2016. In addition, over time, households are
selling more of their rice production, from less than half in 2008, to
more than 60% in 2016. For many households this is the main form of
agricultural commercialisation they engage in. Rice cultivation and sale
is also a stable activity over time: on average across all waves, 85% of
households have grown rice three times or more and many have grown
rice in all five periods. More than half of these households have sold
rice constantly in the 5 waves. Households do not have a very di-
versified portfolio of crop sales, with overall 55% of households ex-
clusively selling rice (this proportion rising from 36.7% in 2008 to
about 65% in 2016). Among those who do not sell rice exclusively, 74%
sell only two crops: mostly rice and something else (maize or potatoes).
Overall, rice sales represent between 9% and 10% of households’ gross
income while maize, the second most cultivated crop, accounts for 2%
to 4% of households’ gross income. When households do sell rice, rice
sales represent between 17% and 22% of households’ gross income.

Almost all households combine rice sales with other income sources.
Across all waves, two thirds of households have income from livestock
production and 80% of households raising livestock also grow rice, and
half of them generate income through rice sales. About 30% of house-
holds grow coffee and rice, and half of them sell rice as well as coffee.

Participation in rice cultivation and sales has increased over time for

both poorer and richer households. While the share of households
growing rice was highest in the bottom three quintiles of per capita
food expenditure in 2008, by 2016 it had become quite homogeneous
across quintiles (McKay and Tarp, 2017). The increase in the proportion
of rice sold is also observed across quintiles, although with some dif-
ferences in pattern: in the bottom two quintiles we observe the highest
fluctuation in the proportion of output sold from one wave to the next,
while in the top quintile the increase is steady throughout the survey
period.5

3.3. Commercialisation measures

We compute two separate measures of commercialisation: one for
all crops produced, and one specifically for rice, given the dominance of
rice in production and sales in Vietnam. We define commercialisation
as the proportion of output which has been sold, similar to Von Braun
(1994) and Muriithi and Matz (2015), defined as follows:

= ×CI
Gross value of ricesales

Total gross value of rice production
1 100it

it

it (1)

= ×CI
Gross value of crop sales

Total gross value of crop production
2 100it

it

it (2)

The first index, CI1, measures households’ rice commercialisation,
while CI2 measures overall crop commercialisation. A lower index
means the household is less engaged with the market. We use the
median value of the CI1 commercialisation index (25 percent) to define
a household’s degree of engagement with rice commercialisation.
According to this definition, 37 percent of households are highly en-
gaged in rice sales across all years. In Table 2, based on the sample of
households that produced rice in all five waves, we compare the
characteristics of rice-producing households more and less engaged in
rice commercialisation.

Households highly engaged in rice commercialisation have higher
per capita income and consumption and are less likely to be identified
as officially poor by MOLISA, compared to the rest of the households,
but they do not hold significantly more assets. On average, households
highly engaged in rice commercialisation have greater income from
crop cultivation but also greater wage income in 2012 and 2016. Even if
actively participating in the rice market, as already noted, these sellers
depend greatly on wage activities for their welfare. Meanwhile, over
the panel period, these households are less likely to have received
public transfers.

As expected, households more engaged in rice commercialisation
produce and sell substantially more rice on average and are more likely
to be regular sellers (having sold more than 3 times over the period).

Table 1
Cultivation, Sales, and Percentage sold of all crops (%).

2008 2010 2012 2014 2016

Cult. Sell Sold Cult. Sell Sold Cult. Sell Sold Cult. Sell Sold Cult. Sell Sold

Rice 74 54 48 71 56 54 69 57 54 66 58 59 60 51 62
Maize 30 38 72 27 42 67 23 42 73 20 48 72 19 35 69
Potatoes 18 46 83 16 49 79 13 53 79 9 58 86 7 63 88
Peanut 8 66 82 7 67 76 7 52 78 6 57 79 3 70 81
Coffee 8 99 98 8 97 99 9 99 99 9 99 99 9 98 98

Note: Cult. reports the proportion of households growing a crop in that year; Sell is the percentage of cultivators that sell some of their output; and Sold reports the
proportion of the output which is sold.

Fig. 1. Percentage of households growing rice, by province, 2008–2016.
Source: Authors’ elaboration using the VARHS 2008–2016 panel.

5 In contrast, close to 60% of households growing coffee are in the top two
quintiles of per capita food consumption in the first 4 waves; in 2016, only 30%
of households growing coffee are in the top two quintiles of per capita food
consumption. All households growing coffee sell on average more than 90% of
their production in all five waves.
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They also have on average larger landholdings and more irrigated land,
while they are as likely as the others to have a land title (red book) for
their land. Using irrigated land as the measure of land used for rice
cultivation, households highly engaged in rice commercialisation have
significantly greater yields per square meter of irrigated land; after
decreasing in 2010, yields increase until 2014 and then decrease again.
Interestingly, households highly engaged in rice commercialisation live
on average further away from a market. This could explain their spe-
cialisation in rice cultivation in their agricultural strategy and liveli-
hood strategy.

With respect to household characteristics, households highly en-
gaged in rice commercialisation are on average smaller and have fewer
dependents than other households, and tend to have older household

heads, while no significant differences appear by ethnicity or gender of
the household head (results not presented here).

The same comparison (not presented here but available upon re-
quest) between households who are more and less commercialised in
terms of their overall crop production shows quite similar results. This
is not surprising given the dominance of rice in crop production
Vietnam.

4. Empirical strategy

At each point in time, a household decides whether or not to sell
crops based on the utility it expects to derive from each option. We
assume that farmers engaging in commercialisation are expecting their

Table 3
Results of fixed effects models of welfare as a function of commercialisation.

All crops Rice

(1) (2) (3) (4) (5) (6)
Assets Consumption Income Assets Consumption Income

Lagged CI 0.002* −0.001** 0.000 0.001 −0.001 0.000
(0.001) (0.000) (0.000) (0.001) (0.000) (0.000)

Age of head 0.014** 0.003 −0.001 0.012* 0.004 0.001
(0.006) (0.002) (0.002) (0.007) (0.002) (0.002)

Married head 0.474** −0.018 −0.089 0.450** −0.016 −0.046
(0.196) (0.067) (0.076) (0.204) (0.069) (0.075)

Highest education of head 0.159*** 0.011 −0.007 0.148*** 0.013 −0.015
(0.049) (0.018) (0.015) (0.051) (0.019) (0.016)

Female head 0.062 −0.084 0.008 0.070 −0.079 0.001
−0.205 −0.086 −0.084 (0.222) (0.092) (0.088)

Head of Kinh ethnicity −0.049 0.16 0.148 −0.186 0.182 0.166
(0.417) (0.134) (0.142) (0.417) (0.140) (0.152)

number of girls<5 0.117 −0.035 −0.092*** 0.118 −0.039 −0.091**

(0.098) (0.034) (0.033) (0.101) (0.036) (0.035)
number of girls 5 to 15 0.164* −0.109*** −0.148*** 0.169* −0.114*** −0.148***

(0.092) (0.030) (0.029) (0.097) (0.032) (0.031)
number of females aged 15 to 60 0.966*** −0.075*** −0.065*** 0.973*** −0.081*** −0.066***

(0.062) (0.019) (0.020) (0.064) (0.019) (0.021)
number of females aged above 60 0.293** −0.156*** −0.198*** 0.355*** −0.159*** −0.196***

(0.130) (0.046) (0.045) (0.134) (0.048) (0.047)
number of boys<5 0.067 −0.075** −0.162*** 0.098 −0.072** −0.149***

(0.097) (0.032) (0.035) (0.103) (0.034) (0.036)
number of boys 5 to 15 0.291*** −0.131*** −0.133*** 0.324*** −0.119*** −0.135***

(0.096) (0.029) (0.033) (0.104) (0.032) (0.036)
number of males aged 15 to 60 0.944*** −0.099*** −0.014 0.954*** −0.100*** −0.026

(0.076) (0.023) (0.024) (0.081) (0.024) (0.025)
number of males aged above 60 0.373** −0.226*** −0.155** 0.369* −0.248*** −0.197***

(0.188) (0.054) (0.066) (0.197) (0.056) (0.067)
Total area of irrigated plots −0.000*** 0.000 0.000 −0.000*** 0.000 0.000
household has use rights (lagged) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Distance from all-weather road 0.004* 0.003*** 0.000 0.005* 0.003*** 0.001*

(0.003) (0.001) (0.001) (0.003) (0.001) (0.001)
Lagged income from selling cash 0.116 0.106* 0.147**

crops (0.182) (0.054) (0.064)
Lagged income from other −0.041 0.063** −0.014 −0.052 0.062** −0.016
agricultural activities (0.073) (0.028) (0.029) (0.074) (0.029) (0.030)
Lagged income from other non- 0.145** 0.002 −0.013 0.141* −0.007 −0.023
agricultural activities (0.071) (0.026) (0.028) (0.075) (0.027) (0.030)
Lagged income from transfers −0.059 −0.034 −0.058** −0.047 −0.034 −0.058**

(0.059) (0.022) (0.024) (0.062) (0.023) (0.025)
Lagged income from common −0.01 −0.027 −0.001 0.029 −0.014 0.021
property resources (0.068) (0.025) (0.027) (0.070) (0.026) (0.028)
Household hit by economic 0.146** −0.009 −0.059*** 0.128** 0.000 −0.071***

shock over previous 3 years (0.058) (0.021) (0.022) (0.060) (0.022) (0.023)
Constant −5.058*** 5.612*** 9.735*** −4.810*** 5.577*** 9.647***

(0.561) (0.198) (0.206) (0.593) (0.214) (0.212)

Year fixed effects YES YES YES YES YES YES
Observations 4,438 4,436 4,383 4,146 4,144 4,095
N of households 1110 1110 1110 1037 1037 1037

Standard errors in parentheses.
* p < 0.1.
** p < 0.05.
*** p < 0.01.
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welfare to improve as a result of market participation, although we do
not know which aspects of welfare households believe will be im-
proved. Moreover, the coexistence of regular and occasional sellers in
the panel suggests that the benefits from commercialisation are
household-specific and time-varying.

We estimate separate models to look at the impact of selling any
crop and of selling rice on household welfare. The models are estimated
based only on households who were growing the crop being modelled
(rice or all crops) consistently over the five waves.

If the decision to sell rice could be considered to be exogenous, that
is, if there were no factors that simultaneously influence the decision to
produce the crop, commercialisation, and household welfare, then for
each welfare outcome we could use pooled ordinary least squares (OLS)
to estimate the following equation:

= + + + +Y CI X Distidt t Kidt idt d idt (3)

where Yidt is the measure of household welfare for household i in district
d at time t; CIKidt is the index of commercialisation K (CI1 and CI2) for
household i in district d at time t; Distd are district fixed effects and the
vector X a set of controls.

Commercialisation decisions, however, are very likely endogenous.
Unobserved individual or household characteristics that affect welfare
outcomes, such as skills and motivation, may also affect the decision to
sell a crop. If households with better unobserved skills decide to par-
ticipate in commercialisation, Equation (3) would be overestimating
the impact of commercialisation on household welfare. Other sources of
potential endogeneity are production decisions and household location,
both of which may simultaneously affect commercialisation decisions
and welfare outcomes, and both of which may be correlated with un-
observed characteristics that also affect household welfare.

As a first approach to address these potential endogeneity issues, we
exploit the panel nature of the data by using a fixed effects estimator,
which controls for time invariant unobserved heterogeneity across
households and helps address self-selection into commercialisation,

production and location decisions. To reduce potential problems of
reverse causality, we use the lag of the commercialisation index. The
fixed effects estimator allows us to measure the effect of commerciali-
sation on welfare changes within households. Equation (3) thus becomes

= + + + +Y CI X µit t it it i it (4)

where i is the household fixed effect that controls for unobserved
heterogeneity across households, and the district variable disappears,
since it is time invariant. The coefficient of interest is , expected to be
positive for each commercialisation index if there is a positive asso-
ciation between commercialisation and household welfare. Parameter
is a time varying intercept, and is the error term that, in this speci-
fication, we assume to be uncorrelated with the commercialisation
measure.

The vector X includes a set of controls that we expect to affect
household welfare outcomes. These include demographic character-
istics of the household (size and age groups) and of the household head
(sex, age, ethnicity, and education); a dummy variable to control for
different types of past shocks to the household; and household distance
from the nearest paved road as a measure of household relative isola-
tion. We control for volume and quality of production by using the
lagged value of the area of own land that is irrigated. We also include a
set of dummy variables to control for the availability of other income
sources, lagged by one period to reduce potential endogeneity pro-
blems: other agricultural income, non-agricultural earnings, transfers,
and common property resources in both models; as well as income from
cash crops in the rice model.

To explore possible heterogeneous impacts of commercialisation on
welfare, we estimate variations of equation (4) and use a Chow test of
significant differences for the following sub-samples: female-headed
versus male-headed households; households of Kinh ethnicity versus
ethnic minority households; households living in the North versus those
living in the South of Vietnam; and households who are regular sellers
(defined, as above, as those who sell in three or more of the years we

Table 4
Coefficients of commercialisation variable for disaggregated models. Fixed effects model with lagged CI and income sources.

All crops Rice

Assets Consumption Income Assets Consumption Income

Women 0.001 0.001 0.001 0.001 0.000 0.000
(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)

Men 0.003** −0.001** 0.000 0.002 −0.001 0.000
(0.001) (0.000) (0.001) (0.001) (0.000) (0.001)

F 0.79 0.59 0.00 0.07 0.01 0.02

p-value 0.375 0.442 0.998 0.787 0.933 0.877
Kinh 0.001 −0.001 0.000 0.002 −0.001** 0.000

(0.001) (0.000) (0.000) (0.001) (0.000) (0.001)
Not Kinh 0.004 −0.001 −0.001 0.000 0.001 −0.001

(0.003) (0.001) (0.001) (0.004) (0.001) (0.001)
F 0.61 0.01 1.52 0.10 2.95* 1.01
p-value 0.435 0.914 0.217 0.751 0.086 0.314

North 0.003** −0.001 0.000 0.001 −0.001 0.000
(0.001) (0.000) (0.001) (0.002) (0.001) (0.001)

South 0.001 −0.001 0.000 0.003* 0.000 0.000
(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)

F 0.44 0.08 0.20 0.51 0.12 0.31
p-value 0.509 0.781 0.653 0.476 0.733 0.576

Occasional seller 0.002 −0.001** 0.000 0.001 −0.001 0.000
(0.001) (0.000) (0.001) (0.001) (0.001) (0.001)

Consistent seller 0.002 −0.001 0.000 0.002 0.000 0.000
(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)

F 0.00 0.17 0.09 0.29 0.40 0.01
p-value 0.970 0.681 0.759 0.592 0.525 0.919

Standard errors in parentheses;
*** p < 0.01.
* p < 0.1.
** p < 0.05.
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observe).
The fixed effects estimator with lagged CI and other income sources

addresses several endogeneity concerns but does not address time-
variant unobserved heterogeneity, which might bias the estimated γ
coefficient. To address this potential problem, we need an instrumental
variable for the commercialisation index, that is, a variable that is
correlated with the commercialisation index but does not directly affect
household welfare. The instrument we use is the district average com-
mercialisation index for all crops, lagged by one period. The instrument
is constructed by averaging the overall commercialisation index of
panel households in each district (excluding the household in question),
and then dividing by the number of panel households in the district. A
district is an administrative unit that is larger than a commune, but

smaller than a province. The panel covers 28 districts, and on average
200 households were interviewed in each district.

We expect the average level of commercialisation in the district to
influence household commercialisation through peer learning and
lowering transactions costs. First, observing neighbours who engage in
and benefit from commercialisation may encourage a household to also
increase its engagement with the market. This is consistent with the
literature on the importance of peer learning for innovation adoption
(Conley and Udry, 2010; Krishnan and Patnam, 2014; Verkaart et al.,
2017). Second, higher local levels of commercialisation can lower
transactions costs by improving the information flow on prices and
buyers, and by lowering transport costs through shared transport,
thereby facilitating household participation in agricultural markets

Table 5
Results of IV fixed effects model of welfare as a function of commercialisation.

All crops Rice

(1) (2) (3) (4) (5) (6)

Assets Consumption Income Assets Consumption Income
Lagged CI 0.013* −0.010*** −0.000 0.016* −0.012*** −0.000

(0.008) (0.003) (0.003) (0.010) (0.004) (0.004)
Age of head 0.012* 0.003 0.001 0.013* 0.003 0.001

(0.007) (0.003) (0.002) (0.007) (0.003) (0.002)
Married head 0.496** −0.053 −0.046 0.508** −0.058 −0.042

(0.211) (0.071) (0.076) (0.210) (0.074) (0.075)
Highest education of head 0.135*** 0.022 −0.015 0.143*** 0.017 −0.014

(0.052) (0.021) (0.016) (0.052) (0.021) (0.016)
Female head 0.074 −0.078 0.006 0.076 −0.078 0.007

(0.230) (0.088) (0.087) (0.229) (0.091) (0.087)
Head of Kinh ethnicity −0.156 0.154 0.160 −0.207 0.189 0.160

(0.443) (0.169) (0.150) (0.428) (0.173) (0.149)
number of girls less than 5 0.167 −0.076* −0.091** 0.153 −0.065* −0.091**

(0.109) (0.040) (0.037) (0.106) (0.038) (0.036)
number of girls 5–15 0.198** −0.135*** −0.147*** 0.197** −0.130*** −0.145***

(0.097) (0.034) (0.031) (0.097) (0.035) (0.031)
number of females aged 15–60 0.967*** −0.076*** −0.066*** 0.966*** −0.078*** −0.067***

(0.065) (0.021) (0.021) (0.065) (0.021) (0.021)
number of females aged above 60 0.376*** −0.177*** −0.199*** 0.361*** −0.165*** −0.198***

(0.133) (0.051) (0.048) (0.134) (0.051) (0.047)
number of boys less than 5 0.107 −0.078** −0.149*** 0.091 −0.065* −0.147***

(0.103) (0.036) (0.037) (0.104) (0.037) (0.036)
number of boys 5–15 0.339*** −0.131*** −0.136*** 0.359*** −0.141*** −0.133***

(0.105) (0.034) (0.036) (0.107) (0.035) (0.036)
number of males aged 15–60 0.959*** −0.102*** −0.025 0.968*** −0.108*** −0.025

(0.081) (0.025) (0.025) (0.082) (0.026) (0.025)
number of males aged above 60 0.350* −0.230*** −0.193*** 0.371* −0.243*** −0.192***

(0.198) (0.060) (0.068) (0.199) (0.060) (0.068)
Total area of irrigated plots −0.000** 0.000 −0.000 −0.000** 0.000 −0.000
household has use rights (lagged) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Distance from all-weather road 0.004 0.004*** 0.001* 0.004 0.003*** 0.001*

(0.003) (0.001) (0.001) (0.003) (0.001) (0.001)
Lagged income from selling cash 0.226 0.017 0.106**

crops (0.145) (0.047) (0.051)
Lagged income from other −0.016 0.033 −0.017 0.005 0.014 −0.020
agricultural activities (0.081) (0.032) (0.031) (0.088) (0.035) (0.033)
Lagged income from other non- 0.158** −0.023 −0.024 0.165** −0.030 −0.025
agricultural activities (0.075) (0.031) (0.030) (0.077) (0.031) (0.030)
Lagged income from transfers −0.021 −0.054** −0.059** −0.007 −0.063** −0.059**

(0.064) (0.025) (0.027) (0.068) (0.027) (0.028)
Lagged income from common 0.028 −0.015 0.019 0.030 −0.015 0.021
property resources (0.072) (0.028) (0.028) (0.072) (0.028) (0.028)
Household hit by economic shock 0.119** 0.006 −0.070*** 0.127** −0.000 −0.070***

over previous 3 years (0.061) (0.024) (0.023) (0.061) (0.024) (0.023)
Constant −5.364*** 6.021*** 9.670*** −5.383*** 6.009*** 9.655***

(0.687) (0.270) (0.256) (0.683) (0.278) (0.254)

Year fixed effects YES YES YES YES YES YES
Observations 4,010 4,009 3,958 3,710 3,709 3,662
N of households 4142 4140 4091 4142 4140 4091

Standard errors in parentheses.
* p < 0.1.
** p < 0.05.
*** p < 0.01.
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(Negi et al., 2018; Roba et al., 2018).
In order to be valid, an instrument must be relevant and exogenous.

The lagged district average commercialisation index for all crops is
highly correlated with lagged household commercialisation index, both
for rice and for all crops (rho = 0.22, p = 0.000 for rice CI; and
rho = 0.26, p = 0.000 for overall CI). Hence, the first condition of
instrument validity is satisfied.

However, the district average level of commercialisation might also
affect household welfare directly, particularly if the gains from com-
mercialisation generate new employment opportunities in other sectors,
through local backward and forward linkages. We find no significant
correlation between the instrument and household income from non-
agricultural activities of the household (rho = 0.009, p = 0.539). On
the other hand, binary correlations between the instrument and welfare
measures are statistically significant, although small in magnitude
(rho = 0.04, p = 0.017 for assets; rho = 0.05, p = 0.000 for food
expenditure per capita; and rho = 0.11, p = 0.000 for income per
capita). However, once we control for other characteristics and for the
commercialisation index of the household in a regression model, the
instrument turns insignificant, for both rice and overall commerciali-
sation (Table A2 in the appendix). This suggest that district level
commercialisation affects households through their own commerciali-
sation behaviour and satisfies the second condition for instrument va-
lidity.

It is important to note that the effect of commercialisation estimated
with the IV approach is an estimate of a local average treatment effect
(LATE) (Imbens and Angrist, 1994), that is, the average effect of com-
mercialisation (conditional on other explanatory variables) among
those households who are induced to increase their commercialisation
because of an increase in district-level commercialisation, a sub-group
of the population known in the literature as ‘compliers’.

5. Results

We estimate the impact of commercialisation on the different wel-
fare measures, looking both at commercialisation of all crops cultivated
by the household, and at rice commercialisation specifically. We focus
on the sample of households who cultivated the crop in question in all
five waves of the VARHS survey; this amounts to more than half the
panel sample, about 1100 households observed at all five points in time.
We base our analysis on fixed effects models, which focus on welfare
changes over time within households. Random effects models were also
estimated but results from the Hausman test (available upon request)
indicate that a fixed effects model is to be preferred in all cases.

The results of the fixed effects models for overall and rice com-
mercialisation are presented in Table 3. We use lagged values (by one
period) of the commercialisation index and income sources, and control
for contemporaneous socioeconomic characteristics and year fixed ef-
fects. We also estimated these models with additional controls for time-
varying place effects, by interacting year and province fixed effects. The
results are not significantly different and available upon request.

The results suggest that households who in the previous period were
selling a bigger share of their agricultural output, currently have higher
assets levels but also lower levels of consumption expenditure (columns
1 and 2). No significant association is found with current levels of in-
come (column 3). Meanwhile, when we look at the rice commerciali-
sation index (columns 4–6), we find no significant association with
current welfare measures. These results are confirmed when estimating
the model with contemporaneous levels of CI and income sources
(available upon request). In contrast, selling cash crops and having
income from other agricultural activities (primarily livestock, but also
aquaculture and forestry) in the previous period is associated with
higher current levels of income and of consumption expenditure.
Having income from other agricultural activities is also associated with
currently higher levels of food consumption expenditure. Although rice
is a large part of the overall commercialisation index, these results

suggest that it is the non-rice component of commercialisation which
enables households to increase their asset levels: the extent to which a
household does or does not sell rice does not have a significant asso-
ciation with its asset accumulation behaviour, on average and ceteris
paribus, but the extent to which it sells overall does.

Having an income from non-agricultural activities in the previous
period is also positively associated with current asset levels, although
no significant association appears with current levels of food con-
sumption and incomes. With respect to socio-demographic variables,
results indicate that larger households have higher asset levels (which is
expected, since assets are measured at household level, not per capita),
but significantly lower levels of income and consumption per capita,
especially as the number of household members aged 60 and above
increases. Households where the head is older, married and more
educated tend to have higher asset levels, but no significant differences
appear with respect to consumption and income per capita. Ceteris
paribus, no significant welfare differences appear between households
by ethnicity or gender of the household head. Households who were hit
by a shock over the previous three years have currently higher levels of
assets, but still have lower levels of income per capita. This may depend
on households having to spend resources to recover the assets lost in the
shock. Meanwhile, households living further away from the nearest all-
weather road tend to have higher levels of welfare, which is consistent
with the descriptive evidence indicating that less well-connected
households are more likely to sell larger quantities of crops.

Table 4 reports the coefficients of disaggregated models to test for
heterogeneous effects of commercialisation among different groups of
the population. Results show a significant positive association between
overall commercialisation and asset accumulation among male-headed
households and households living in the northern regions. Meanwhile,
results show a significant negative association between commerciali-
sation and consumption expenditure among male-headed households
and occasional sellers. However, the F statistics computed with a Chow
test indicates no significant differences between groups in the welfare
impacts of commercialisation. For the case of rice commercialisation,
results suggest a positive association with asset accumulation among
households living in the south, and a negative association with per
capita food expenditure among households with a head of Kinh ethni-
city. The Chow test indicates that the only significant difference among
groups in the welfare impacts of commercialisation is observed by
ethnicity of the household head, with Kinh-headed households being
worse off in terms of consumption per capita compared to the rest of the
population. Overall, results suggest little evidence of heterogeneity in
the dimensions we consider.

To address potential sources of endogeneity due to unobserved
time-variant heterogeneity, we estimate a two-stage least squares panel
model with household fixed effects, instrumenting both overall and rice
lagged CIs with the lagged district average of the CI for all crops,
controlling for the same vector of socioeconomic and demographic
characteristics as before, and for lagged values of other income sources
of the household. The results of the first stage models (presented in
Appendix Table A3) confirm that the IV is relevant. Table 5 shows the
results of the second stage equation. The results indicate a negative
impact of overall commercialisation on current food consumption per
capita and a positive impact on current asset levels (respectively col-
umns 2 and 1), consistent with the results of the fixed effects model
presented in Table 3. The IV estimate of the impact of rice commer-
cialisation becomes now negative and significant for consumption, and
positive and significant for asset levels. Consistent with the results
presented in Table 3, we find no significant relationship between lagged
commercialisation and current income per capita. Meanwhile, selling
cash crops continues to have a positive and significant association with
per capita income, but engaging in other agricultural activities now
loses significance. The results for the other variables are similar to those
presented in Table 3.

Overall, the results suggest that increasing crop commercialisation

C. Cazzuffi, et al. Food Policy 94 (2020) 101811

9



has a positive influence on longer-term asset accumulation of the
household, but a negative influence on food consumption. The re-
lationship between household welfare and rice sales appears to follow
the same trend but is less robust. Meanwhile, selling cash crops appears
to be more consistently related to increases in income per capita. We
also find some evidence of a positive relationship between engaging in
other agricultural activities and higher incomes and consumption per
capita. The results also show the importance of non-agricultural activ-
ities for household welfare, especially for asset accumulation.

6. Conclusions

Welfare levels of households in rural Vietnam have improved sub-
stantially over the past 30 years and more following the Doi Moi re-
forms. There has been substantial progress in agriculture, including a
very large expansion of rice production and sale; and many new cash
crops have been introduced. Even more striking has been the devel-
opment of non-agricultural activities in rural areas, with households
being increasingly engaged in wage work and in establishing their own
business activities. The improvements in welfare this has been asso-
ciated with are strongly confirmed by the data set used here as well as
by the different rounds of the Vietnam Household Livings Standards
Surveys.

This paper has sought to assess the importance of agricultural
commercialisation in contribution to this welfare improvement. Using
three different measures of welfare, our results suggest that agricultural
commercialisation continues to be important for households’ asset ac-
cumulation, but at the same time increasing commercialisation has a
negative relationship with food consumption per capita. This holds for
both overall commercialisation, and rice commercialisation. Even
though the period under study saw an increase in the proportion of
output sold among people engaging in rice commercialisation, it is
important to note that the rice price was declining over most of this

period, and sharply from the 2008 peak. This is likely to discourage
increasing number of households from growing and selling rice and
means lower incomes for those who did grow it. Meanwhile, selling
cash crops has a positive relationship with income per capita, and
earning incomes from other agricultural activities, such as livestock and
aquaculture, helps increasing consumption expenditure. Overall, agri-
cultural commercialisation and crop diversification appear to be an
important factor for improving household welfare over time in rural
Vietnam.

Our results also show that the increasing importance of non-farm
activities has also contributed greatly to welfare improvements, espe-
cially in terms of asset accumulation. This is consistent with a broader
trend of increase in the importance of rural non-farm employment for
rural development and poverty reduction, observed across developing
countries, and does not imply that agriculture is losing importance
(Barrett et al., 2001; Reardon et al., 2001). Rural development policies
that focus on improving the welfare of rural households need to re-
cognize the diversity of roles that farm and non-farm activities play for
households with different characteristics. A mixed approach may be
required, combining actions that increase productivity and access to
agricultural markets, including through investment in infrastructure
and technology, with policies that support diversification of livelihood
strategies and access to non-farm employment opportunities.
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Appendix A

See Tables A1–A3.

Table A1
Factor index weights for asset index.

Variable Weight

years of education per capita 0.171
number of active household members 0.105
number of plots owned 0.051
total area owned 0.035
irrigated area owned 0.049
Number of cows 0.039
Number of buffalos 0.000
number of pigs 0.024
number of chickens 0.027
if household has a business 0.032
number of color TVs 0.074
number of videos/DVDs 0.074
number of telephones 0.061
number of motorcycles 0.094
number of bicycles 0.079
number of pesticide sprayers 0.041
number of cars 0.034
number of groups attended 0.391
number of political groups 0.407
area of dwelling 0.054
if has a good lighting source 0.050
if has a toilet 0.067
if has a good drinking water source 0.042
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Table A2
Test for instrument exogeneity.

All crops Rice

Assets Consumption Income Assets Consumption Income

Lagged CI 0.002* −0.001 −0.000 0.002 −0.000 0.000
(0.001) (0.000) (0.000) (0.001) (0.000) (0.001)

Lagged district average CI 0.030 −0.000 −0.004 0.024 0.008 0.002
(0.019) (0.009) (0.008) (0.020) (0.007) (0.008)

Age of head 0.015** 0.004 −0.000 0.015** 0.003 −0.000
(0.007) (0.002) (0.002) (0.007) (0.002) (0.002)

Married head 0.457** −0.069 −0.067 0.466** −0.066 −0.063
(0.206) (0.068) (0.071) (0.205) (0.068) (0.070)

Highest education of head 0.131*** 0.009 −0.025 0.135*** 0.009 −0.024
(0.050) (0.019) (0.016) (0.050) (0.019) (0.016)

Female head 0.042 −0.079 0.001 0.045 −0.078 0.003
(0.226) (0.091) (0.086) (0.226) (0.091) (0.085)

Head of Kinh ethnicity −0.201 0.106 0.192 −0.212 0.109 0.192
(0.429) (0.148) (0.152) (0.424) (0.147) (0.152)

number of girls<5 0.131 −0.046 −0.099*** 0.129 −0.044 −0.098***

(0.101) (0.034) (0.035) (0.101) (0.034) (0.035)
number of girls 5 to 15 0.163* −0.114*** −0.145*** 0.164* −0.112*** −0.143***

(0.098) (0.031) (0.031) (0.098) (0.031) (0.031)
number of females aged 15 to 60 0.940*** −0.079*** −0.058*** 0.936*** −0.080*** −0.060***

(0.062) (0.019) (0.021) (0.063) (0.019) (0.021)
number of females aged above 60 0.354*** −0.161*** −0.182*** 0.351*** −0.160*** −0.182***

(0.134) (0.045) (0.046) (0.135) (0.045) (0.046)
number of boys<5 0.120 −0.080** −0.156*** 0.120 −0.079** −0.155***

(0.100) (0.034) (0.037) (0.100) (0.033) (0.037)
number of boys 5 to 15 0.292*** −0.116*** −0.135*** 0.300*** −0.114*** −0.131***

(0.106) (0.030) (0.036) (0.107) (0.031) (0.036)
number of males aged 15 to 60 0.896*** −0.086*** −0.028 0.897*** −0.086*** −0.027

(0.082) (0.024) (0.025) (0.083) (0.024) (0.025)
number of males aged above 60 0.291 −0.237*** −0.178*** 0.294 −0.238*** −0.178***

(0.194) (0.055) (0.068) (0.195) (0.054) (0.068)
Total area of irrigated plots −0.000*** −0.000 −0.000 −0.000*** −0.000 −0.000
household has use rights (lagged) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Distance from all-weather road 0.004 0.003*** 0.002** 0.004 0.003*** 0.002**

(0.003) (0.001) (0.001) (0.003) (0.001) (0.001)
Lagged income from selling cash 0.256* 0.079* 0.119**

crops (0.137) (0.040) (0.048)
Lagged income from other −0.055 0.061** −0.010 −0.059 0.061** −0.011
agricultural activities (0.073) (0.028) (0.029) (0.073) (0.028) (0.029)
Lagged income from other non- 0.136* 0.015 −0.011 0.135* 0.015 −0.011
agricultural activities (0.075) (0.028) (0.030) (0.075) (0.028) (0.030)
Lagged income from transfers 0.011 −0.030 −0.039 0.012 −0.029 −0.038

(0.061) (0.023) (0.026) (0.061) (0.023) (0.026)
Lagged income from common 0.028 −0.021 0.014 0.031 −0.019 0.017
property resources (0.070) (0.026) (0.028) (0.070) (0.026) (0.028)
Household hit by economic 0.099 −0.007 −0.070*** 0.099 −0.007 −0.070***

shock over previous 3 years (0.061) (0.022) (0.023) (0.061) (0.022) (0.023)
Constant −6.096*** 5.596*** 9.938*** −5.796*** 5.169*** 9.614***

(1.137) (0.488) (0.453) (1.164) (0.412) (0.452)

Year fixed effects YES YES YES YES YES YES
Observations 4,438 4,436 4,383 4,146 4,144 4,095
N of households 1110 1110 1110 1037 1037 1037

Standard errors in parentheses.
* p < 0.10.
** p < 0.05.
*** p < 0.01.
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Table A3
First stage of the IV model with fixed effects.

(1) (2) (3) (4) (5) (6)
All crops Rice

Assets Consumption Income Assets Consumption Income

District average overall CI 0.525*** 0.525*** 0.526*** 0.421*** 0.420*** 0.418***

(0.064) (0.064) (0.065) (0.058) (0.058) (0.058)
Age of head 0.016 0.015 0.024 −0.010 −0.013 −0.008

(0.117) (0.117) (0.120) (0.102) (0.102) (0.103)
Married head −2.993 −3.149 −2.810 −2.783 −3.188 −2.588

(3.077) (3.053) (3.127) (2.756) (2.770) (2.779)
Highest education of head 1.188* 1.162* 1.235* 0.479 0.489 0.492

(0.682) (0.683) (0.684) (0.630) (0.630) (0.634)
Female head 0.037 −0.080 0.040 0.099 −0.174 0.204

(3.913) (3.904) (3.944) (3.600) (3.606) (3.620)
Head of Kinh ethnicity −1.305 −1.311 −1.518 1.974 1.948 2.188

(7.401) (7.403) (7.608) (7.011) (7.012) (7.235)
number of girls less than 5 −4.129*** −4.124*** −4.201*** −2.350* −2.356* −2.249*

(1.398) (1.398) (1.407) (1.205) (1.205) (1.218)
number of girls 5–15 −2.441** −2.452** −2.207* −1.697 −1.702 −1.499

(1.187) (1.187) (1.191) (1.086) (1.086) (1.087)
number of females aged 15–60 0.436 0.403 0.366 0.236 0.226 0.201

(0.798) (0.799) (0.802) (0.693) (0.693) (0.696)
number of females aged above 60 −2.080 −2.102 −2.142 −0.683 −0.675 −0.610

(1.770) (1.770) (1.774) (1.596) (1.596) (1.603)
number of boys less than 5 −0.420 −0.402 −0.649 0.723 0.724 0.543

(1.381) (1.381) (1.353) (1.245) (1.246) (1.224)
number of boys 5–15 −1.390 −1.360 −1.027 −2.083* −2.092* −1.932*

(1.310) (1.311) (1.314) (1.087) (1.087) (1.092)
number of males aged 15–60 −0.671 −0.672 −0.685 −1.104 −1.095 −1.124

(0.898) (0.898) (0.900) (0.789) (0.789) (0.791)
number of males aged above 60 1.151 1.141 0.902 −0.289 −0.266 −0.221

(2.106) (2.106) (2.113) (1.859) (1.859) (1.881)
Total area of irrigated plots −0.000 −0.000 −0.000 −0.000 −0.000 −0.000
household has use rights (lagged) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Distance from all-weather road 0.064* 0.063* 0.063* 0.050 0.050 0.049

(0.036) (0.036) (0.036) (0.032) (0.032) (0.032)
Lagged income from selling cash −4.327*** −4.321*** −4.415***

crops (1.504) (1.504) (1.531)
Lagged income from other −3.135** −3.089** −3.217** −3.965*** −4.008*** −4.096***

agricultural activities (1.365) (1.364) (1.367) (1.279) (1.278) (1.280)
Lagged income from other non- −1.218 −1.219 −1.181 −1.515 −1.513 −1.491
agricultural activities (1.232) (1.232) (1.233) (1.078) (1.078) (1.072)
Lagged income from transfers −1.940* −1.962* −2.037* −2.380** −2.352** −2.431**

(1.031) (1.032) (1.043) (0.939) (0.941) (0.951)
Lagged income from common −0.021 −0.020 −0.095 −0.078 −0.076 −0.072
property resources (1.175) (1.175) (1.180) (1.033) (1.033) (1.038)
Household hit by economic 0.382 0.379 0.347 −0.220 −0.226 −0.288
shock over previous 3 years (0.930) (0.931) (0.939) (0.815) (0.815) (0.823)

Observations 4142 4140 4090 4090 4090 4090

Standard errors in parentheses.
* p < 0.10.
** p < 0.05.
*** p < 0.01.
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