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The effect of input-trade liberalization
on nonfarm and farm labour participation in rural Viethnam

Abstract

This paper examines the impact of the trade liberalization of chemical fertilisers on the allocation
of labour between nonfarm and farm sectors in rural Vietnam during the period 1993-1998. To do
that, we use a panel dataset controlling for fixed effects and instrumenting the volume of
chemical fertilisers and the exogenous change in fertilisers’ prices is exploited. The study shows
that a higher volume of chemical fertilisers reduces the employment of rural households in the
nonfarm sector and increases labour participation in farm activities. A larger use of chemical
fertilisers would also generate other complementary effects such as a higher demand for
organic fertilisers, increased on-farm hired labour, a bigger cultivated area with chemical
fertilisers and a larger number of crops grown with chemical fertilisers. Also, we find that a larger
use of chemical fertilisers creates larger incentives for on-farm family labour for small landholders
compared to those with larger agricultural land, and that the magnitude of the effects is
relatively larger for new farmers.
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Executive summary

This paper uses the 1993 and 1998 VLSS panel and the instrumental variable method to examine the
impact of the trade liberalization of chemical fertilisers on the allocation of labour between farm and
nonfarm sectors. Many studies in the literature have looked at the relationship between agricultural
and non-agricultural sectors, but findings are not unanimous. In the case of a price policy through, as in
this paper, the liberalization of the fertiliser trade, we support the evidence that agricultural
development would promote the allocation of labour into the agricultural sector from the non-
agricultural sector. The case of Vietnam in the 1990s provides us with a unique case to consider the
effect of the use of a variable input — chemical fertilisers — on nonfarm and farm participation.

We found that a higher volume of chemical fertilisers leads to lower nonfarm participation and higher
involvement of rural households in the farm sector. This represents a clear trade-off between farm and
non-farm activities, which hold even when we control for individual and household internal migration,
as well as for selectivity into farm and nonfarm labour participation.

Furthermore, a higher volume of chemical fertilisers increases the usage of organic fertilisers, the
relative expenses for on-farm hired labour, the size of the cultivated area where chemical fertilisers are
used and the number of crops grown with chemical fertilisers.

Also, we showed that the impact of the volume of chemical fertilisers on farm employment for
households with small landholdings is greater than that for those with larger landholdings because
small landholders have a surplus of on-farm family labour. As fertilisers and labour are generally
complements, small landholders can more easily increase labour effort and thus their labour
participation is more responsive to a larger use of chemical fertilisers as induced by the liberalization

policy.
We found no clear evidence that this effect is accompanied by a larger decrease in nonfarm labour
participation for smallholders. Our results would suggest that new entrants into farming activities seem

tend to engage to more expansive farming activities compared to those who have been farming for a
longer period of time, suggesting that they are relatively more flexible in their production capacity.

Although the data we used are about 20 years old, the analysis we presented in this paper can still be
relevant for the present day. Indeed, Vietnam is expected to sign the Trans-Pacific Strategic Economic
Partnership Agreement (TPP) - a proposed regional free trade agreement among Australia, Brunei,
Canada, Chile, Malaysia, Mexico, New Zealand, Peru, Singapore, the United States, and Vietnam.
Assuming the TPP is signed, Vietnam will have to reduce tariffs on imports. This is expected to affect
the Vietnamese rural sector significantly because about 70% of Vietnamese people still live in rural
areas and their lives rely on agricultural activities. As shown in this study, trade liberalization policies
can have significant labour reallocation effects that policymakers should consider carefully.

l. Introduction

An effect of trade liberalization policies, namely reduction in tariff and non-tariff barriers, is a significant
rise in the trade of intermediate goods, especially for developing countries, which depend on foreign
technology. While researchers have focused on the impact of imported intermediate goods on firm
performance, much less evidence is available for the effect on labour allocations across sectors as well
as on intra- and inter-sectoral complementarities. Related to the firms’ performance, access to new
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imported intermediate goods allows domestic firms to expand production, increase productivity and
reduce production costs. Using firm-level data from India to examine the impact of imports of
intermediate inputs on domestic product scope, Goldberg et al. (2010) find that lower input tariffs lead
to an increase in new products introduced by domestic firms. Smeets and Warzynski (2010), using firm-
product level dataset from Denmark, indicate that imported inputs of different origins improve total
factor productivity of firms. Halpern et al. (2011) use firm-level data for Hungary and show that most of
the positive effect of importing intermediate goods on firm productivity comes from greater imported
input variety. Similarly, Amiti and Kinings (2007) show that lower tariffs on intermediate inputs raise
productivity via learning, variety and quality effects in Indonesia. All these studies point out that
imported immediate goods play a vital role in firm performance through a reduction in production
costs, access to new imported input varieties and access to better quality inputs. However, little is
known about the impact of the trade liberalization of intermediate agricultural inputs on the allocation
of labour between farm and non-farm sectors at the household level. A better understanding of such an
effect in a developing country like Vietnam is indeed the main objective of this paper.

Early agricultural reforms in Vietnam started in 1981. The first step towards a market economy occurred
in 1988 when Vietnam recognized the family as the basic unit of the agrarian economy and cooperative
lands were allocated to individual households. State subsidies to agricultural production were removed.
Farmers were free to purchase inputs and sell outputs in the market. The de-collectivization of
agricultural land increased rice productivity in rural Vietnam (Pingali and Xuan, 1992). The poverty rate
declined fast from 58.1 percent in 1993 to 37.4 percent in 1998 (Glewwe et al., 2002). In addition, the
1990s witnessed gradual liberalization of government controls over trade. Much of the trade restriction
on chemical fertiliser was relaxed in the 1990s. This enabled Vietnam to increase the volume of
imported chemical fertilisers. Therefore, a 23% decline in real fertiliser prices between 1993 and 1998
might be clearly attributed to the policy-driven trade liberalization (Niimi et al., 2004; Benjamin and
Brandt, 2002). As fertilisers represent the largest component of farm input expenses (Minot and Goletti,
1998), the impact of fertiliser trade liberalization on agricultural production and the use of farm inputs,
as well as on household welfare, can be important. Specifically, the context of Vietnam provides an
excellent case to study the relationship between imported intermediate goods and household
allocation of labour between nonfarm and farm sectors in rural Vietnam.

Edmonds and Pavcnik (2006) use the price of rice as a proxy for trade liberalization in rural Vietnam and
find that higher rice prices led to a re-allocation of labour from farms to nonfarm jobs. Differently from
these authors, this study attempts to investigate the impact of liberalization of intermediate inputs
such as chemical fertilisers on nonfarm and farm employment in rural Vietnam. More specifically, a
greater openness to imported chemical fertilisers reduces this input’s price which, in turn, results in
greater use by farmers; this mechanism can generate important effects on the allocation of labour
between farm and nonfarm sectors. Obviously, there is an endogeneity problem between the use of
chemical fertilisers and household labour in farm and nonfarm sectors. This would lead to a spurious
relationship if we do not control for the confounding or omitted variables effect in the relationship
between the use of chemical fertilisers and labour allocation. Given these issues, we exploit the
exogenous variation in chemical fertiliser prices in the 1990s as an instrumental variable for the volume
of chemical fertilisers used when Vietnam removed the import quota on chemical fertilisers. Another
source of exogenous variation that can be used as an instrumental variable is the interaction between
the price of chemical fertilisers and the initial annual agricultural land. Time-invariant commune fixed
effects are also controlled.

Our findings show a trade-off between farm and nonfarm labour participation for rural households,
induced by a decrease in fertiliser prices. Specifically, a 10% increase in the volume of chemical



fertilisers decreases the number of household members participating in nonfarm activities by 0.021
units and reduces the number of nonfarm working hours per 1.08 hours per week. Further, we find that
an increase in the volume of chemical fertilisers increases the number of household members working
on farms. Meanwhile, the volume of chemical fertilisers has a positive impact on the volume of organic
fertilisers, the ratio of expenditures on hired labour, the size of the cultivated area where chemical
fertilisers are used, as well as the number of crops grown with chemical fertilisers. Finally, the impact of
the volume of chemical fertilisers on farm participation for households with small landholdings is
greater than that for those with large landholdings.

The rest of the paper is organized as follows. Section 2 briefly reviews the literature. Section 3 describes
data and presents descriptive statistics. Section 4 gives details of the econometric approach. Section 5
reports the empirical results. Section 6 shows some additional investigations. Finally, section 7
concludes.

[I. Literature review

Given the focus of this paper (i.e.,, complementarities and labour reallocation across sectors), it is
relevant to briefly describe the relationship between the farm and non-farm sectors. The linkage
between agricultural and manufacturing sectors has been hotly debated and the findings are not
unanimous. Based on the experiences of the industrial revolution in Britain, several economists think
that agricultural productivity has a positive impact on industrialization. First, higher agricultural
productivity provides enough food to feed the growing population in the industrial sector and releases
labour for the industrial sector. Second, an increase in agricultural income results in higher demand for
industrial products. Gollin et al. (2002) indicates that an increase in agricultural productivity may release
agricultural labour into other sectors, leading to higher average productivity. So, according to these
authors, higher agricultural productivity would promote the industrialization or the development of
non-agricultural activities. Similarly, Johnson (2000) finds that in the eighteenth and nineteenth
centuries, agricultural productivity was one of the three factors driving the remarkable economic
growth experienced. Another finding is that, at the global level, agricultural productivity gains and
growth of the non-farm sector are complements. Indeed, labour productivity in agriculture has to
increase by enough to release labour out of agriculture, enabling workers to move to the city. In
contrast, Matsuyama (1992) shows that the improvement in agricultural productivity does not result in
industrialization in a small open economy because the development of the agricultural sector would
prevent the growth of the manufacturing sector, while in a closed economy, agricultural productivity is
positively associated with economic growth. Chang et al. (2006) extend Matsuyama’s model by adding
the revenue-generating effect and find that higher agricultural productivity leads to a transition in
labour from the agricultural sector to the manufacturing sector. Hazell and Haggblade (1990) have
similar findings to those found in Gollin et al. (2002), Johnson (2000) and Chang et al. (2006). They use
cross-sectional data on states and districts and a semi-input-output model to investigate the
relationship between agricultural growth and nonfarm income and employment. They conclude that
agricultural growth has a positive impact on nonfarm income and employment in rural areas. Using
variation in high-yielding crop varieties in India to analyze the impact of the improvement in the
agricultural sector on the growth of nonfarm activity, Foster and Rosenzweig (2004) find mixed results.
When they use data from the major states in India over 30 years, they find that nonfarm and agricultural
development are complements. However, when using time series data from over 240 villages in India,
they conclude that, within the country, agricultural development is negatively associated with non-
agricultural activity. Kilkenny (1993) and Mishra and Goodwin (1997) study the effect of farm subsidies
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on nonfarm employment, but their findings are contrasting. Kilkenny (1993) points out that ending
farm subsidies would lead to a reduction in rural nonfarm employment and household income, while
Mishra and Goodwin (1997) indicate that higher income support through public farming programs
reduces the probability of working off the farm.

As clear, theoretical and empirical studies have provided mixed results about the relationship between
agricultural and non-agricultural sectors. In this paper, we will use the Vietnamese context to provide
new empirical evidence about the relationship between agricultural and non-agricultural sectors. In
particular, we will examine whether transformations in the agricultural sector (through, i.e., fertiliser
trade liberalization) promote or hinder the development of the nonfarm sector in rural Vietnam as well
as of the agricultural sector itself.

lll.  Data and descriptive statistics

This study uses two Vietnam Living Standards Surveys (VLSSs) from 1993 and 1998. These surveys are
nationally representative, and include multi-topic questionnaires at both household and commune
levels. They are complemented with commune surveys which provide information on infrastructure and
commodity prices at the commune level. The price questionnaire contains information on the price of
food and non-food products, services and fertilisers. VLSS 1993 includes 4,800 households and 120
communes. VLSS 1998 contains 6,000 households and 150 communes.* These surveys can establish a
panel dataset of 4,303 rural and urban households which were revisited in both years. This study uses a
panel dataset of 3,258 rural households. Specifically, we use all households in the panel which were
rural in both 1993 and 1998; only 1.5 percent of households (i.e., all members) have migrated to urban
areas between 1993 and 1998.> Our selection is mainly driven by the fact that price and community
characteristics from the VLSS are available only for rural communes. Also, we calculate farm and
nonfarm participation of household members for only adults aged 20-64 living in rural households. In
1993, the sample is self-weighted, implying that households have the same probabilities of being
selected. For data from 1998, we use the sample weights as provided with these data. Although more
recent panel datasets are available for Vietnam, we decided to use the 1993 and 1998 rounds because,
between these two years, major trade liberalization reforms took place in the country, including that of
chemical fertilisers. Henceforth, using such data, we can exploit the fully exogenous change of fertiliser
prices to identify the effect of trade liberalization of inputs on farm and nonfarm labour allocations.

Table 1 presents the percentage rural households participating in farm and nonfarm sectors, which
indicates that the percentage of rural households engaged only in farm activities decreased over time,
down to 57.25% in 1998 from 66.33% in 1993. This suggests that economic transition, in addition to
urbanization and industrialization, led to the contraction of the agricultural sector and the expansion of
the nonfarm sector. Further, the percentage of rural households engaged in both farm and non-farm
activities in the sample increased from 12.73% in 1993 to 17.93% in 1998, implying that rural households

* Haughton et al. (2001) shows that the panel dataset based on the VLSS 1993 and 1998 is not representative of the rural
population. However, this is a common issue for panel datasets in developing countries (see Deaton, 1997 for discussion).
Socio-economic characteristics of households are similar between the two surveys (Justino and Litchfield, 2003; Benjamin and
Brandt, 2002). Further, Justino et al. (2008), confirming that the results based on the 1993-98 panel dataset provide good
inferences for the population in rural Vietnam. Therefore, we are confident in using the 1993-98 panel dataset to interpret the
results of our study.

2 In order to verify whether the exclusion of these households affected our estimation results, we also ran our estimations with
and without these variables (but without the time variant community-based variables because they are not available for urban
households). The regressions indicate that the results are not affected by the exclusion of these (few) households.
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tend to diversify their revenues over time.

Table 1: Percentage of rural households participating in farm and nonfarm sectors

Percentage of rural

Percentage of rural Percentage of rural households engaged both
households engaged only  households engaged only in in farm and
in farm activities nonfarm activities non-farm activities
1993 66.33 12.73 20.94
1998 57.25 17.93 24.82

Source: Authors’ calculations

Table 2 shows that the real price of chemical fertilisers decreased by 23.6%, from 2.79 thousand VND
per kg in 1993 to 2.12 thousand VND per kg in 1998.3 Meanwhile, on average, the volume of chemical
fertilisers used by households increased from 158.5 kg in 1993 to 186.3 kg in 1998.

Table 2 reports the summary statistics for the outcome and explanatory variables used in the
regressions below. Regarding the absolute value of farm and nonfarm participation, Table 2 indicates
that the number of household members participating in nonfarm activities increased from o.45 persons
in 1993 to 0.63 persons in 1998. Similarly, the number of nonfarm working hours of a household in the
previous 7 days and the hours worked in a wage job* in the previous week also increased. The number of
household members working on farm decreased slightly from 1.68 persons in 1993 to 1.59 persons in
1998. Unfortunately, the questionnaire on farm hours of rural households between 1993 and 1998 is
different,> so this variable is not fully comparable between the two surveys. For this reason, we decided
to drop it from our analysis. In terms of relative values of farm and nonfarm participation, we find that
the number of members working in nonfarm activities with respect to the household size increased
from 8 to 12 percent between 1993 and 1998. Also, the ratio of household members working on the
farm remained unchanged between 1993 and 1998.

As for other agricultural inputs, the hired labor to total farm expenses ratio decreased.® Annual
agricultural land per household” decreased, probably because of the urbanization which occurred
between the two years. Finally, the volume of organic fertilisers declined over time, down to 1936 kg in
1998 from 1961 kg in 1993.

3The price of chemical fertilisers is deflated by the overall price index using a January 1998 base.

4 Hours worked in a wage job (which is, in our case, a subcategory of nonfarm work) only include wage jobs in the nonfarm
sector.

5The 1993 questionnaire asks how many hours on average the respondent works in self-employed agriculture in the last 7 days.
Instead, the 1998 questionnaire disaggregates the household agricultural work into 4 different tasks (planting and harvesting,
livestock maintenance, processing, marketing) and 3 different categories of agricultural production (crop and fruit production,
husbandry, aquatic cultivation, and forestry), asking hours worked in peak and non-peak seasons over the last 12 months for
each of these categories. Therefore, farm-working hours of a household per week include hours working in crop and fruit
production, husbandry, aquatic cultivation, and forestry in both peak and non-peak seasons.

6Total farm expenses are only cash expenses and include expenses on seeds, chemical fertiliser, organic fertilisers, insecticides,
herbicides, transport of materials and outputs, storage for harvested outputs, renting draft animals and ploughs, equipment,
maintenance and repair of machinery, gasoline, electricity, hired labour, taxes, land preparation, irrigation fee, plant
protection, land protection and agricultural tax.

7 Agricultural annual land is annual crop land belonging to the household, such as long-term use land, contract land from a
state enterprise (state farm, forestry enterprise, company, enterprise, camp) or auction land.
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Table 2 : Descriptive statistics

Variables 1993 1998
Mean Std Mean Std
Fertiliser price (thousand VND) 2.79 0.40 213 0.24
Volume of chemical fertiliser (kg per year) 158.46 246.08 186.32 380.27
Number of adult household members 2.50 1.18 2.48 1.09
Number of members working in nonfarm activities 0.45 0.76 0.63 0.93
Number of nonfarm working hours per week 18.74 36.20 25.89 43.93
Number of wage nonfarm working hours per week 8.40 21.93 13.43 31.24
Number of members working on farm per week 1.68 1.19 1.59 1.11
Ratio of members working in nonfarm activities to household
size 0.082 0.15 0.12 0.18
Ratio of members working on farm to household size 0.30 0.20 0.30 0.21
Ratio of expense for hired labour to total farm costs 0.06 0.12 0.04 0.08
Annual agricultural land (m2) 490250  6528.38 4322.71 6221.85
Volume of organic fertiliser (kg per year) 1961.44  2683.73 1936.90 2746.30
Years of education of household head 5.92 4.01 6.40 3.55
Years of education of spouse of household head 4.27 4.07 4.89 3.89
Sex of the household head 0.82 0.38 0.82 0.38
Age of the household head 45.14 13.81 46.55 12.85
Availability of electricity in the village 0.88 0.32 0.92 0.28
Availability of a post office in the village 0.33 0.47 0.24 0.42
Availability of a market in the village 0.64 0.47 0.54 0.49
Availability of a car way to the village 0.85 0.35 0.85 0.35
(log of) farm wage rate per day 2.05 0.44 2.88 0.12
(log of) nonfarm wage rate per day 251 0.43 2.62 0.23
Observations 3184 3184

Source: Authors’ calculations
Notes: All monetary variables are adjusted for inflation.



V. Methodology

To estimate the impact of the liberalization of chemical fertilisers on non-farm and farm participation,
we use the following regression model:

Yij = Bo+ BaVige + BoTe + ByXie + BuMie+ W + &t (1)

where Yj;: are measures of non-farm and farm participation of household i in commune j at time t, as
well as other economic indicators which are described in section 6. Nonfarm or farm employment of a
household member is defined as a main job in nonfarm or farm activities during the past 7 days. In order
to check for the robustness of our results, we propose different measures of labour participation. We
start with the number of household members working in the nonfarm sector. This measure allows us to
examine the participation of household members in nonfarm sector over the past 7 days; however, this
measure does not distinguish between a household member working full time or part-time in the
nonfarm sector. Therefore, a second measure is the total number total nonfarm-working hours. Then,
we look at the total working hours of household members in wage jobs. In addition to using absolute
values, we may need to check whether our results are robust to demographic changes which occurred
between 1993 and 1998. For this reason, we also use relative measures of nonfarm participation
including the ratio of the number of household members working in the nonfarm sector to household
size. The use of different measures of nonfarm activity — absolute and relative values - enables us to
look at the different aspects of nonfarm activity and to do robustness checks to see whether our results
are strong and robust. The same outcome variables are also defined for the farm sector, with the
exception of those capturing the intensity of farm work (because, as said earlier, the questionnaire on
the worked hours in the farm sector are not comparable between the 1993 and 1998 surveys).

Vit is the volume of chemical fertiliser which is used by household i in commune j at time t. One may
argue that the effect of fertilisers may vary by landholding because of the different intensity of inputs
by land size. We then also tried the same specifications as the ones discussed below, but with the
volume of chemical fertilisers expressed in terms of household land size. The direction and the
significance of our results do not change. T: represents the time dummy (equal to one for 1998 and zero
for 1993). X include characteristics of household i in commune j at time t such as education of
household head and his/her spouse, age of household head, sex of the household head, the household
size and the presence of a new migrant member between 1993 and 1998 who left their household of
origin for looking for job. This latter variable aims at controlling for selective migration between 1993
and 1998 (i.e. fertiliser price decreases might be associated with the departure of a those members who
work harder).® In addition, these variables include the daily wage rates in the farm and nonfarm sectors
as they could both impact on-farm and off-farm labour supply®. M are characteristics of commune j at
time t such as having a road to village, having electricity in village, having a post office in the village and
having a market in village. p; identifies commune fixed effects. Controlling for commune-level fixed
effects removes commune-level time-invariant factors which can affect the interest outcomes, such as

8 Around 13 percent of selected households have at least one member who migrated between 1993 and 1998 for employment
reason. With the same data, Edmonds and Pavcnik (2006) found the rice price increase and the departure of individuals
between 1993 and 1998 is not a significant problem.

9 In a previous specification, we also included the price of two main farm outputs (rice and paddy) and the price of one of the
main non-farm products (clothes); while their inclusion did not affect at all the coefficient of Vi, they clearly conflicted with
the time fixed effects. We finally decided not to include these price variables.
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inter-commune differences in soil quality and the method of farming. Standard errors are robust and
clustered at the commune level. As argued in Edmonds and Pavcnik (2006), once we control for
community fixed effects and since fertilisers prices are observed at the community level, household
invariant household characteristics are unlikely to generate the patterns observed in the data. Also,
with just two periods, the inclusion of household fixed effects would dramatically reduce the within-
cluster variance. That being said, this study (as many others using these panel data, such as Wagstaff et
al., 2003) uses commune fixed effects.

The OLS estimation of equation (1) tends to suffer from omitted variables and reverse causality
problems. First, as households participating in nonfarm activity can have higher income (Hoang et al,
2014), these households would use this additional income from nonfarm employment to purchase more
chemical fertilisers for their agricultural activities. This implies that nonfarm activities of households
may affect the volume of chemical fertilisers used by households. On the other hand, households using
large amounts of chemical fertilisers would have higher agricultural profits due to higher agricultural
productivity, so they may use the additional income to invest or work in the nonfarm sector. In a similar
vein, the reverse causality also happens for the interest outcome on farm participation. Second,
confounding factors such as past experiences, culture and entrepreneurship can affect the volume of
chemical fertilisers and nonfarm or farm involvement simultaneously. Ignoring these issues would lead
to biased results. In other words, simple OLS estimations would provide inconsistent results.

Thus, this study uses panel dataset and the instrumental variables method to address the issue of
endogeneity. We choose the chemical fertiliser price and the interaction between the chemical fertiliser
price and the amount of annual land that a household owned in 1993 as instrumental variables for the
volume of chemical fertilisers. The 1990s witnessed the gradual liberalization on the part of the
Vietnamese government over control of chemical fertilisers. Using price data at the commune level
from the 1993 and 1998 VLSS, we find that the real price of chemical fertilisers decreased by 23.6%
between 1993 and 1998. As stated above, this significant decrease in chemical fertiliser prices is widely
acknowledged to be due to trade liberalization (Niimi et al., 2004; Dwayne and Loren, 2002) which led
to relaxation of the import quota (Seshan, 2014). As a consequence, the quantity of imported chemical
fertiliser (urea) increased by 27%, from 1.3 million tonnes in 1994 to 1.65 million tons in 1998 (Niimi et
al., 2004). This percentage increase is consistent with the household level data from the 1993 and 1998
VLSS surveys. In response to the trade liberalization of chemical fertilisers, the average volume of
chemical fertilisers per household also increased by 27.8%, up to 179.8 kilograms in 1998 from 140.7
kilograms in 1993. These factors imply that variation in chemical fertiliser prices is exogenous in our
study. Recently, Seshan (2013) also uses the fertiliser price as an exogenous variable to analyze the
impact of trade liberalization on household welfare in rural Vietnam between 1993 and 1998.

Meanwhile, in 1988, cooperative lands were decollectivized. The land was allocated to individual
households in a relatively equal manner (Ravallion and van de Walle, 2004). However, as of 1993, the
assigned land was not actually reallocated among households as stated by the 1988 land redistribution
act (Edmonds and Pavcnik, 2005). Also, in 1993 a Land Law which gave the farmers the right to choose
what to grow was promulgated; however, in practice crop choice was administered by commune
authorities based on the commune land use plan and the plan had to be approved at district level
(Markussen et al., 2011). This means that it was almost impossible for households to move from one
crop to another. In addition, district-level governments have the decisional authority on a wide range of
activities related to economic development. Given that, one may suspect that changes in land size and
use is not fully exogenous to households and can partly be related to the commune or residence. If this
is the case, the commune fixed effects in the analyses below should capture it. All of this makes us quite
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comfortable with the assumption that annual agricultural land of households of 1993 is exogenous in
our study. In addition, landholdings vary across regions in rural Vietnam. Therefore, the interaction
between chemical fertiliser prices and the annual land of households in 1993 provides another good
candidate to become an instrumental variable for the volume of chemical fertiliser. We argue that a
lower fertiliser price would have a larger impact on the volume of chemical fertilisers for households
with larger annual land compared to those with smaller plots. Our first-stage regression to estimate Vi
in equation (1) is as follows:

Vijt = 0o + 0aPjt + 02PjtLij_1gg3 + 0 3Xijt + BuMit+ 1 + &t (2)

where Pyt is the price of chemical fertiliser in commune j at time t and Lij_.g; is log of area of annual
agricultural land of household i in commune jin 1993.%°

Table A1 in appendix reports the results of the first-stage regressions. We find that the log of real
chemical fertiliser prices and the interaction between the log of real chemical fertiliser prices and the
log of annual agricultural land are highly statistically significant. The results remain unchanged
regardless of whether we control for commune fixed-effects. The F-test of excluded instruments is
greater than 10, implying that our instruments are relevant.

In the modelling approach presented above we considered nonfarm and farm labour participation as
independent alternatives for rural households. However, participation in farm and nonfarm activities
may be correlated and should then be seen as joint decisions for household members. If this is the case,
the error terms of the farm and nonfarm equations could be correlated. In addition, since the outcomes
for nonfarm and farm participation as identified above are observed only for those households who
were observed in either of the two sectors (or both), a sample selection bias might occur because
unobservable factors can affect the decision of farm and nonfarm participation. If this is true, our results
might be inconsistent due to sample selection bias. To correct for the selectivity bias and for the
(possible) joint decision of working in either the farm or nonfarm sector (or both), we estimate an
extended Heckman model (see Henning and Henningsen (2007) for more details) and add the
selectivity terms into the output equations for farm and nonfarm sectors in the following way. First, we
estimate the choice of working in farm activities or nonfarm activities. We use a bivariate probit model,
where the error terms of the two equations are supposed to be correlated, i.e. the two choices are
interrelated. This approach also allows us to take into account of the censored nature of our dependent
variables. The simultaneous equations can be expressed as follows:

Pijlt:* = ﬂNinjt +7injt +€i'j:t
PNF* :/BNF )(ijt +f}/NF Zijt _|_€i;\i|:

ijt

(3)

where P™ is the latent variable associated to the binary farm employment variable and is greater than o
if the number of household members working in farm sector is greater than zero; PN is the latent
variable related to the binary nonfarm employment variable and is greater than o if the number of
household members working in nonfarm sector is greater than zero; X are the explanatory variables
used in equation (1) while zj; is the selection variable, i.e., the number of children under 15 in the
household.

° Specifically, we take log of (1+area of annual agricultural land). All households who do not have annual agricultural land will
be assigned zero.
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Then, nonfarm and farm participation outcomes are now regressed — in addition to exogenous and
endogenous variables in (1) — on the selectivity terms as follow:

Vi =Vii+ B2y 0" N+ if B >0 (4)
Vi =Vt 6z + o AT R >0 (5)
FaF NF , NF
where \" = o(v'7) and \NF :M (with @(.) and ®(.) being the probability density and

@(’YFZF) @('}/NFZNF)
cumulative distribution functions respectively estimated after the bivariate model above) and Vi is the

predicted (after instrumentation) value of the volume of fertilisers. € and ¥ are the error terms in the
selection and main equations respectively.

V. Empirical results

Table 3 presents the results of equation (1) on the impact of the volume of chemical fertilisers on
nonfarm participation of rural households with and without IV using different measures of nonfarm
participation. The Sargan test confirms that the p-values of all measures of nonfarm participation are
not significant, hence suggesting that our instruments are free from exclusion restriction concerns.
Meanwhile, the p-values of Hausman test for endogeneity are highly statistically significant, implying
that the volume of chemical fertilisers is an endogenous variable and we need to use instruments to
address the endogeneity issue.

We find that the log of volume of chemical fertilisers is negatively associated with the number of
household members taking part in the nonfarm sector. Using IV regressions, the magnitude of the
coefficient of the log of the volume of chemical fertiliser is larger than that of OLS regressions. In
particular, a 10% increase in volume of chemical fertiliser reduces the number of additional household
members working in the nonfarm sectors respectively by 0.0136 and 0.022 in the OLS and IV
regressions (columns 1 and 2). Henceforth, ignoring the endogeneity issue, the result would be
downward biased.

Regarding the number of nonfarm working hours of households, the result using an OLS regression
shows that a 20% increase in the volume of chemical fertiliser reduces the number of weekly nonfarm-
working hours of households by 0.68 (column 3). The IV regression finds a larger effect in this case as
well. A 10% increase in the volume of chemical fertilisers decreases the number of weekly nonfarm
working hours of households by 1.1 (column 4).

In a similar vein, columns (5) and (6) present the estimation results using the number of nonfarm
working hours per week in wage jobs as a measure of nonfarm participation. Ignoring the endogeneity
issue, the result indicates that a 10% increase in the volume of chemical fertilisers reduces number of
nonfarm working hours per week in wage jobs by 0.3. When we use the IV regression, the result shows
that a 10% increase in the volume of chemical fertilisers reduces the number of nonfarm working hours
per week in wage jobs by 0.6.
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To corroborate the results of the impact of the volume of chemical fertilisers on nonfarm participation,
we use relative measures of nonfarm participation as a dependent variable. Particularly, we normalize
the number of household members working in the nonfarm sector by the household size. This
adjustment has the advantage of taking into account eventual significant structural demographic
changes in households between 1993 and 1998. Columns 7-8 of Table 3 provide similar results, which
show that the volume of chemical fertilisers is highly statistically significant and has a negative impact
on the ratio of the number of household members working in nonfarm sector to the household size.
Meanwhile, the magnitude of the coefficient of the log of volume of chemical fertilisers using the IV
estimation is greater than that using an OLS estimation.

The results then show that a decrease in the price of chemical fertilisers raises demand for these
fertilisers by rural households and, this decreases the incentives to work in nonfarm activities.
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Table 3: The impact of volume of chemical fertiliser on nonfarm and farm participation of rural households

Number of household

Ratio of number of Number of household

Ratio of number of

members Number of working household members members household members
participating in hours of household in Number of hours working in nonfarm participating in farm working on farm to
VARIABLES nonfarm sector nonfarm sector worked in wage jobs sector to household size sector household size
OLS v OLS v OLS \% OLS \ OLS \% OLS \
(1) (2) (©) 4) (5) (6) ) (8) 9) (10) (11) (12)
Log of volume of
chemical fertiliser -0.136***  -0.226*** -6.791***  -11.788*** -3.424%**%  .6,331*** -0.023***  -0.037*** 0.192***  (0.329*** 0.038***  0.062***
(0.016) (0.025) (0.848) (1.322) (0.654) (1.243) (0.003) (0.005) (0.017) (0.041) (0.003) (0.008)
Year dummy 0.302***  0.311*** 15.510***  16.052*** 11.526*** 11.841*** 0.054*** 0.055*** -0.097 -0.112 -0.025 -0.028
(0.072) (0.038) (3.243) (3.517) (2.950) (3.042) (0.012) (0.012) (0.113) (0.111) (0.019) (0.019)
Sargan test 0.426 0.374 0.569 0.250 0.549 0.323
(p-value)
Hausman test for
endogeneity 0.00 0.00 0.00 0.00 0.00 0.00
(p-value)
Observations 6,368 6,368 6,368 6,368 6,368 6,368 6,368 6,368 6,368 6,368 6,368 6,368
R-squared 0.380 0.090 0.317 0.070 0.198 0.029 0.328 0.065 0.407 0.196 0.293 0.083

Source: Authors’ estimations

Note: Robust standard errors in parentheses. ***

<0.01, ** p<0.05, * p<0.1. Year dummy equals 1 for 1998 and 0 for 1993. The independent variables of OLS and |V estimations include education of
household head and of his/her spouse, age and sex of household head, household size, characteristics of communes such as having a road to the
village, having electricity in the village, having a post office in the village, and having a market in the village. All regressions control for commune
fixed-effects. Standard errors are clustered at the commune level.
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It is now interesting to see whether a decrease in nonfarm labour participation resulting from lower
fertiliser prices is accompanied with a larger incentive for rural households to work in farming. Columns
9-12 of Table 3 present the results of the impact of chemical fertilisers on farm activities using OLS and
IV regressions. P-values from the Sargan test are not significant for all IV regressions. Since p-values
from the Hausman test for endogeneity are significant for all cases, suggesting that the results would
be biased if we do not apply the instrumental variables method.

The IV estimation indicates that a 10% increase in chemical fertilisers increases the number of
household members participating in the farm sector by 0.033 (column 10). When we use relative
measures of farm activity, the log of volume of chemical fertilisers is positively related to the ratio of
the number of household members working on farm with respect to household size (column 12). As for
nonfarm participation, we find that the magnitude of coefficients using IV regressions are larger than
those using OLS regressions (columns g and 11).

We can then conclude that a larger demand of chemical fertilisers (through a lower price) in agricultural
production has likely produced a transition from the nonfarm to farm labour participation, thereby
creating new incentives for rural households either to stay in the farm sector or to move into this sector
(or increase their engagement). As generally found in the literature, fertilisers and farm labour are
complements (e.g. Sidhu and Baanante, 1981, on India; Parikh, 1990, on Bangladesh; Tiberti and
Tiberti, 2015, on Tanzania), although, under particular conditions (i.e. high environmental risks) off-
farm labour supply and demand for fertilisers are complementary (Lamb, 2003).

As discussed above, the decision of working in farm or nonfarm sectors may be correlated and sample
selection bias may occur. Therefore, the results on the impact of volume of chemical fertilisers on farm
or nonfarm employment might be biased. Table 4 provides the results of equations (4) and (5), where
the selectivity term is added to the models (as mentioned in section 4). Although the farm and nonfarm
participation choices are correlated (as checked through a Walt test on the rho after the bivariate
model), the results remain roughly the same with respect to those already shown in Table 3. In addition,
while the selectivity term in the nonfarm variable is not statistically different from zero (meaning no
selection bias in the nonfarm participation), the opposite is true for farm participation, which implies
selection bias.
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Table 4: Extended Heckman model (IV regressions)

Number of Ratio of number of Number of Ratio of number of
household household household household
members Number of working Number of hours members working members members working
participating in  hours of household worked in wage  in nonfarm sector participating in on farm to
VARIABLES nonfarm sector  in nonfarm sector jobs to household size farm sector household size
@ 2 (©) (4) ) (6)
Log of volume of
chemical fertiliser -0.221%** -11.632*** -6.206*** -0.038*** 0.329*** 0.062***
(0.024) (1.317) (1.294) (0.005) (0.041) (0.007)
Year dummy 0.557*** 25.153*** 18.997*** 0.043** -0.122 -0.002
(0.125) (7.443) (6.759) (0.017) (0.121) (0.021)
Control for selectivity term Yes Yes Yes Yes Yes Yes
Sargan test (p-value) 0.263 0.260 0.397 0.301 0.512 0.722
Hausman test for
endogeneity (p-value) 0.00 0.00 0.00 0.00 0.00 0.00
Obs 6,368 6,368 6,368 6,368 6,368 6,368
R-squared 0.096 0.075 0.034 0.064 0.196 0.092

Source: Authors’ estimations

Notes: See the notes of Table 3.
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VI. Robustness checks and some additional investigations

In what follows we do some additional investigations to see whether our main results shown earlier are
robust and if some specific patterns emerge. First, we revisit the exclusion-restrictions assumption
when we run IV estimations. Because households in the surveys have been interviewed in different
months of the year and farm activities largely vary within the year, we create dummy variables for
interview months. We add dummy variables to all IV regressions in Table 3, but our IV results remain
unchanged (unreported). Furthermore, the change in the price of non-food goods at the commune level
might be correlated with the change in commune-level price of chemical fertiliser and could affect the
volume of chemical fertilisers used and nonfarm (farm) activities of rural households. Therefore, our
results may be driven by the price of non-food goods, which are mostly used by rural households, such
as: laundry detergent, toothpaste, cotton netting, mosquito nets, shirts, trousers and reed mats. We
control for the price of those goods at the commune level in all IV estimations in Table 3, and the results
remain robust to this exercise (unreported). Finally, we remove all variables at the commune level in IV
regressions of Table 3, and the results remain similar.

6.1. Relationship between volume of chemical fertiliser and other agricultural
performances

Meanwhile, to corroborate the findings in Table 3, we explore the impacts of the volume of chemical
fertilisers on other agricultural activities. Rural households might utilize both chemical and organic
fertilisers simultaneously because organic fertilisers increase agricultural productivity in the long term
and chemical fertilisers increase agricultural productivity in the short term. So, while chemical fertilisers
bring higher productivity in the short term but exhaust soil quality, farmers may use organic fertilisers
to make their land more fertile in the long term. Therefore, farmers may increase usage of chemical
fertilisers and organic fertilisers at the same time. In this case, usage of a higher volume of chemical
fertilisers leads to a higher usage of organic fertilisers; hence, rural households would spend more time
on farm activities due to an increase in the volume of organic fertilisers, which are usually produced by
farmers. To justify this hypothesis, we run second-stage regressions of equation (1) with the following
outcome variables: volume of organic fertilisers and volume of organic fertilisers per square meter.
Columns 1-2 of Table 5 shows a positive impact of (the log of) the volume of chemical fertilisers on (the
log of) the volume of organic fertilisers. For example, a 10% increase in chemical fertilisers leads to
5.24% increase in the volume of organic fertilisers. Similarly, a 10% rise in the volume of chemical
fertilisers is positively associated with a 0.11% increase in the volume of organic fertilisers per square
meter. These results further corroborate the previous finding that a larger use of chemical fertilisers
induces farmers to increase on-farm labour.

We also expect that when agricultural activity expands due to a greater use of chemical fertilisers,
farmers are likely to hire more labourers to meet the expansion of their agricultural activities. Indeed,
column 3 shows that the volume of chemical fertilisers positively affects the share of expenditures on
hired labour to total farm costs and its coefficient is highly statistically significant. Specifically, a 10%
increase in the volume of chemical fertilisers leads to a 0.14% increase in expenditures on hired labour
as a share of total farm costs.

In addition, one may suspect that the additional usage of chemical fertilisers, if this does not imply a
larger use of arable land, would increase the intensity of chemical fertilisers per hectare of land without
increasing on-farm labour. However, if a larger use of chemical fertilisers is spread over a larger area of
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cultivated land, we may expect that additional farm labour is needed.** Therefore, we test whether a
higher volume of chemical fertilisers increases the cultivated area which uses chemical fertilisers. The
results in column 4 indicate that the log of the volume of chemical fertilisers has a positive and
significant impact on cultivated area where chemical fertilisers are used. Similarly, the log of the
volume of chemical fertilisers is positively and significantly related to the number of crops grown with
chemical fertilisers (column 5). These results support our earlier findings according to which a larger use
of chemical fertilisers increases farm labour participation, also because additional land is cultivated and
more on-farm labour is needed.

* The use of chemical fertilisers in Vietnam is suboptimal. Indeed, farmers can only use them for major crops and not for all
crops.
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Table 5: The impact of volume of chemical fertiliser on the other factors of rural households (IV regressions)

. Log of
Ratio of expense cultivated Number of crops

Log of volume of Log of volume of of hired labour grown with

Independent variables organic organic fertilisers area using .
-~ over total farm . chemical
fertilisers per square meter chemical -
costs . fertilisers
fertilisers (ha)
D ) 3 4 ©)
LOg of volume of 0.524*** 0.011 0.014*** 0.572%** 0.612***
chemical fertiliser (0.114) (0.009) (0.003) (0.023) (0.039)
vear dumm -0.348 -0.045** -0.058*** 0.496*** 0.113
y (0.221) (0.022) (0.013) (0.166) (0.191)
Sargan test (p-value) 0.765 0.990 0.171 0.977 0.364
Hausman test for
endogeneity (p-value) 0.048 0.996 0.697 0.00 0.00
Obs 6,368 6,368 6,368 6,368 6,368
R-squared 0.136 0.016 0.081 0.426 0.293

Source: Authors’ estimations

Notes: See the notes of Table 3.

6.2. The effect of the volume of chemical fertilisers by initial (1993) status and
land size

In this subsection we want to see whether the results differ by the initial status of households (farmers
or no farmers in 1993) and by land size (smaller or greater than 5550 m?).*> This is useful to understand
which households are most affected and how rigid or constrained labour market is in Vietnam. We first
divide the sample into two sub-samples, households employed in the farm sector in 1993 and those not
engaged in farming activities in 1993, and assess the impact of the volume of chemical fertilisers on
nonfarm and farm participation in 1998. Results for nonfarm and farm participation are presented in
Table 6. We find that the log of the volume of chemical fertilisers is negatively associated with nonfarm
involvement both for households which were farming and not farming in 1993, for both absolute and
relative measures of nonfarm participation, with the not farming ones showing a larger coefficient (with
the exception of the model on the number of wage working hours). VLSS 1993 shows that, on average,
the number of nonfarm hours of a household with and without farming is 11.6 and 47.1 hours per week,
respectively. This suggests that, although households which were not farming in 1993 used to be
substantially more engaged in the nonfarm sector, in 1998 they responded more intensively (i.e. larger
reduction of nonfarm participation) to the reduced price of fertilisers than households which were
farming in 1993.

Moving to the impact of the volume of chemical fertilisers on farm participation by farming status in
1993 (columns g9-12), we find that chemical fertilisers generally have a larger effect on farm
participation for households which did not farm in 1993 compared to those farming in 1993. This result
would suggest that new entrants in farm activities are more flexible in production capacity (e.g., size of

12 The results are much similar when we use the threshold of 2 ha, which is a more common variable in the literature to discern
small from not small landholders.
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land) such that greater use of chemical fertilisers would push households to engage to a larger extent in
farm activities compared with those households which were also farming in 1993.

In the next analysis, we want to test whether some major differences emerge on the impact of the use
of chemical fertilisers between households with large and small landholdings. It is well-known that
small and large landholdings are associated with differences in terms of, e.g., labour and land
productivity, inputs intensity, and use of family or hired workers (Ray, 1998, chapter 12). Given such
differences, we expect that larger and smaller landholders may react differently to a higher use of
chemical fertilisers. To test this hypothesis, we divide our sample into two sub-samples: households
with annual land greater than 5,550 square meters and those with annual land less than 5,550 square
meters in 1993.%3

Table 7 shows regression results for nonfarm participation for households with annual land less than
5,550 square meters and those with annual land greater than 5,550 square meters. We find that the log
of the volume of chemical fertilisers is negatively and statistically significant for nonfarm participation
for both subsamples. Results generally seem to say that the reduction for large smallholders is
generally larger.

In addition, the log of the volume of chemical fertilisers is positively and statistically associated to the
different measures of farm participation for both households types, with the effect for small
landholders being larger than for no-small landholders. The results are robust for different measures of
farm participation. It is interesting that the impact of the volume of chemical fertiliser on farm
involvement for households with annual land of less than 5,550 square meters is larger than that for
those with greater than 5,550 square meters. For a given amount of land, the labour surplus per square
meter is greater in households with small landholdings.** Therefore, an increase in the volume of
chemical fertilisers would induce farmers with labour surplus (small landholders) to work more in farm
activities. Smallholders seem to engage proportionately more in the farm sector than non-
smallholders, without any clear evidence that they reduce nonfarm participation proportionately more.
This suggests that a rise in the volume of chemical fertilisers provides more on-farm labour
opportunities for smallholders than for larger holders. A similar finding is shown in Edmonds and
Pavcnik (2006), who show that higher rice prices would encourage inefficient farmers to specialize in
other sectors, while farmers who work in rice farming would specialize in rice production (especially for
sale on the market).

13 We divide annual land of rural households in 1993 into five quintiles. The minimum value of annual land of the fifth quintile is
5,550 square meters. Based on this threshold, we separated the sample into households with small and no-small landholdings.
Rural households with annual land less than 5,550 account for 33% and those with annual land greater than 5,550 comprise 67%
of these rural households.

* The number of people working on farms divided by annual agricultural land size for small landholders is 55% higher than for
larger landholders (our calculation on pooled panel data).
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Table 6: The impact of volume of chemical fertilisers on nonfarm and farm participation in 1998, by farming or not farming in 1993 (IV

regressions)

Number of Ratio of number Number of Ratio of number
household Number of Number of of household household of household
members working hours of working hours of members working members members working
participating in households in households in on nonfarm to participating in on farm to
nonfarm sector nonfarm sector wage jobs household size farm sector household size
not not not not not not
farming farming farming farming farming farming farming farming farming farming farming farming
in 1993 in 1993 in 1993 in 1993 in 1993 in 1993 in 1993 in 1993 in 1993 in 1993 in 1993 in 1993
1) (2 (©) (4) ©) (6) ) (8) 9 (10) (11) (12)
Log of volume
of chemical - - - - - -
fertiliser 0.090*** 0.172*** -5.139***  7.401*** 3.611*** 3.129*** -0.015*** 0.029*** 0.151*** (.198*** 0.030*** 0.040***
(0.025) (0.030) (1.455) (1.369) (0.781) (1.202) (0.004) (0.006) (0.029) (0.033) (0.005) (0.005)
\S/:;Ss)n ©stP- o643 0704 0471 0518 0634  0.715 0338 0671 0785  0.995 0917  0.927
Hausman test
for 0.00 0.40 0.00 0.73 0.00 0.55 0.01 0.58 0.00 0.06 0.00 0.62
endogeneity
(p-value)
Observations 2,627 557 2,627 557 2,627 557 2,627 557 2,627 557 2,627 557
R-squared 0.138 0.282 0.107 0.187 0.060 0.089 0.107 0.137 0.243 0.273 0.152 0.172

Source: Authors’ estimations

Notes: See the notes of Table 3. In addition, as these estimations are run on observations from 1998 only, instead of using the log of fertiliser prices in
1993 and 1998 as instrument, we used the difference of the log of fertiliser prices in 1993 and 1998 (which approximates the percent difference in
prices between 1998 and 1993).
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Table 7: The impact on nonfarm participation of households with different landholdings (IV regressions)

Number of Number of Ratio of number of
household Ratio of household household household
members Number of working Number of working members working members members working
participating in hours of households hours of households in nonfarm sector to participating in on farm to
VARIABLES nonfarm sector in nonfarm sector in wage jobs household size farm sector household size
<5550 >=5550 <5550 >=5550 <5550 >=5550 <5550 >=5550 <5550 >=5550 <5550 >=5550
square  square square square square square square  square square  square square  square
meters _meters meters meters meters meters meters meters meters _meters meters _meters
(€)) 2 (©) (4) (©) (6) ) ®) (C)) (10) (11) 12
Log of volume
of chemical
fertilisers -0.247*** -0.188*** -10.218*** -10.210*** -10.282***  -6.254*** -0.040***  -0.031*** 0.551***  0.291*** 0.131***  0.051***
(0.066)  (0.025) (3.111) (1.592) (2.692) (1.483) (0.012)  (0.004) (0.085)  (0.043) (0.021)  (0.007)
Year dummy  0.250***  0.360** 10.815***  22.259* 5.501 15.643*** 0.052***  0.075** -0.109 -0.191 -0.024 -0.049
(0.088)  (0.178) (4.097)  (12.323) (3.692) (5.878) (0.016)  (0.034) (0.156)  (0.211) (0.034)  (0.032)
sargan test 0601  0.423 0.836 0.227 0.747 0.566 0318 0567 0824 0775 0497  0.691
(p-value)
Hausman test
for 0.016 0.015 0.101 0.007 0.003 0.007 0.091 0.028 0.00 0.003 0.000 0.003
endogeneity
(p-value)
Observations 4,260 2,108 4,260 2,108 4,260 2,108 4,260 2,108 4,260 2,108 4,260 2,108
R-squared 0.034 0.147 0.054 0.100 -0.021 0.012 0.024 0.132 -0.058 0.277 -0.161 0.150

Source: Authors’ estimations

Notes: See the notes of Table 3.
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VIl. Conclusions

This paper uses the 1993 and 1998 VLSS panel and the instrumental variable method to examine the
impact of the trade liberalization of chemical fertilisers on the allocation of labour between farm and
nonfarm sectors. Many studies in the literature have looked at the relationship between agricultural
and non-agricultural sectors, but the findings are not unanimous. In the case of a price policy through,
as in this paper, in the case of liberalization of the fertiliser trade, we support the evidence that
agricultural development would promote the allocation of labour into the agricultural sector from the
non-agricultural sector.

Vietnam in the 1990s provides us with a unique case to consider the effect of the use of a variable input
— chemical fertilisers — on nonfarm and farm participation. Following the gradual liberalization of trade
in the 1990s, Vietnam relaxed the import quota of chemical fertilisers, leading to a decline in the price
of chemical fertilisers. The variation of the chemical fertiliser price is thus exogenous. Meanwhile, as
explained in the text, the collective land allocation to individual households in rural areas also provides
us with another exogenous variable. We then used chemical fertiliser prices in addition to the
interaction between chemical fertiliser prices and the annual agricultural land of 1993 as instruments for
the volume of chemical fertilisers. We found that a higher volume of chemical fertilisers leads to lower
nonfarm participation and higher involvement of rural households in the farm sector. This represents a
clear trade-off between farm and non-farm activities, which hold even when we control for individual
and household internal migration, as well as for selectivity into farm and nonfarm labour participation.
Furthermore, a higher volume of chemical fertilisers increases the usage of organic fertilisers, the
relative expenses for on-farm hired labour, the cultivated area where chemical fertilisers are used and
the number of crops grown with chemical fertilisers. Finally, we showed that the impact of the volume
of chemical fertilisers on farm employment for households with small landholdings is greater than that
for those with larger landholdings because small landholders have a surplus of on-farm family labour.
As fertilisers and labour are generally complements, small landholders can more easily increase labour
efforts and thus their labour participation is more responsive to a larger use of chemical fertilisers as
induced by the liberalization policy. The liberalization of chemical fertilisers would then provide more
on farm labour opportunities for smallholders than for large holders. We did not find any clear evidence
that this effect is accompanied by a larger decrease in nonfarm labour participation for smallholders.
Finally, our results would suggest that new entrants in farming activities seem prone to engaging to a
larger extent in farm activities, letting then suppose that they are more flexible in the production
capacity than households farming since a longer period.

As said, the exogenous changes in the price of fertilisers which occurred in Vietnam between 1993 and
1998 represent a unique circumstance to assess the effect of trade liberalization on labour market
reallocation. Although the data we used are about 20 years old, the analysis we presented in this paper
can still be relevant in the present day. Indeed, Vietnam is soon expected to sign Trans-Pacific Strategic
Economic Partnership Agreement (TPP) - a proposed regional free trade agreement among Australia,
Brunei, Canada, Chile, Malaysia, Mexico, New Zealand, Peru, Singapore, the United States, and
Vietnam. When the TPP is signed, Vietnam will have to reduce tariffs on imports. This is expected to
affect the Vietnamese rural sector significantly because about 70% of Vietnamese people still live in
rural areas and their lives rely on agricultural activities. As shown in this study, trade liberalization
policies can have significant labour reallocation effects that the policymaker should consider carefully.
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Appendix

Table 1: First-stage regressions

Dependent variable: log of volume of chemical fertiliser

@ 2
Log of price of chemical fertiliser -2.690*** -2.699%**
Log of price of chemical fertiliser * log of
annual land 0.396*** 0.397***
Control for commune characteristics No Yes
F test of excluded instruments: 67.51 67.93
Number of observations 6170 6170

Source: Authors’ estimations

Notes: See the notes of Table 3.





