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Abstract

Trade openness refers to the extent to which a country engages in international trade of
food products, covering both imports and exports of food items. The link between trade
openness and food security is complex and multifaceted. Hence, the aim of this paper was
to analyse the impact of trade openness on the level of food security in ASEAN-5
countries, captured using food production. Using geographical characteristics as an
instrument within a panel estimation approach, consideration is given to time-invariant
unobserved characteristics as well as simultaneous causality between trade openness and
food security. The effect of trade openness on food security is heterogeneous across the
food production categories. The increased negative effect of trade openness for meat,
livestock and overall agriculture suggests countries having high productions in these food
categories are also more likely to have greater trade openness, indicating ASEAN-5
countries specialise according to their comparative advantages in these categories of food.
The result indicates the ASEAN-5 exporting food categories with comparative advantages
while relying on imports to meet categories with comparative disadvantages. To the best
of the authors’ knowledge, very few studies have studied the effect of trade openness
across various food production sectors in the ASEAN-5 countries and linked it with the
issue of food security. These empirical findings also draw substantive policy implications
for policymakers.

1. Introduction

According to the United Nations, nearly 9% of the

is worth noting here that Indonesia is one of the world’s
largest producers and exporters of agricultural products,

global population faces hunger, and an estimated 840
million will face inconsistent access to food by the year
2030 (United Nations, 2023). There has been an increase
in the severity of food insecurity, which has now taken a
stranglehold on people all over the world. The onset of
the food crisis has placed the emerging ASEAN-5
countries, namely Indonesia, Malaysia, Philippines,
Thailand, and Vietnam, in a vulnerable position, with
COVID-19 bringing to light, and frequently exacerbating
their pre-existing challenges. Although the share of
agricultural produce in gross domestic product (GDP) is
decreasing, agriculture is still an important source of
economic output, accounting for 7.1% (Malaysia),
13.28% (Indonesia), 8.53% (Thailand), 12.56%
(Vietnam) and 0.03% (Singapore) of GDP in the
ASEAN-5 countries as of 2021 (World Development
Indicator, 2022). Apart from Singapore, shifting from
simple agriculture to food processing, which has higher
value-added, is a common priority in these countries. It
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especially palm oil and natural rubber. Agricultural
sectors in both Indonesia and Vietnam are highly labour-
intensive. Meanwhile, since Singapore has a perpetual
shortage of land, self-sustainability remains one of its
biggest challenges. According to the Global Security
Food Index (GSFI) 2022, Singapore ranks 28th among
113 countries. This suggests that the country relies
heavily on imports to satisfy the food needs of its
population (The Economist, 2023).

The agricultural sector in the ASEAN-5 economies
has consistently faced structural issues related to small
landholding, labour shortages, low productivity and
quality of agricultural produce, as well as low
automation adoption rates. As such, the ASEAN-5
countries have recognised the importance of trade
openness to ensure adequate levels of food security, and
are increasingly reliant on international trade for food
security. Trade benefits countries in a variety of ways,
allowing land-abundant countries to export agricultural
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produce, while land-scarce countries benefit from
imports that are produced more effectively by other
countries (Martin, 2017). This allows countries to
efficiently utilise their factor endowments. As such,
many countries, including the ASEAN-5, have
undertaken substantial policy reforms aimed at reducing
impediments to the flow of goods and services, such as
export restrictions.

To meet rising consumer demand, the ASEAN-5
countries have to outsource food supply from many
countries across the globe. Using 1991-2020 panel data
for the ASEAN-5 countries, this study empirically
estimates the effect of trade openness and food security
using the following approach: Firstly, the empirical
estimation involves assessing the impact of trade
openness on food security by regressing various
measures of food security against trade openness,
controlling for factors affecting supply and demand of
food. Secondly, to control for unobserved country-
specific, time-invariant factors, the fixed-effects
estimation procedure is employed to identify the suitable
model. Thirdly, addressing endogeneity involves using
geographical factors as instruments for trade openness.
Trade openness may be influenced by food production,
as countries with low agricultural output may rely on
food imports, thereby providing incentives to increase
trade openness, or vice versa. The research findings lead
to policy implications for enhancing food security among
ASEAN-5 countries.

This study contributes to the literature for three main
reasons. Firstly, this paper critically assesses the specific
situation of food security in ASEAN-5 that could be used
as an example for other countries aiming to strengthen
their food security, especially during transnational crises
when international food supply chains suffer from
unavoidable disruption (e.g., the COVID-19 crisis).
Secondly, the context and coverage area of the analysis.
To the best of the authors’ knowledge, very few studies
have been conducted on the effect of trade openness on
agricultural sectors in the ASEAN-5 countries, and link
it with the issue of food security. Third, most studies
have used poverty indicators instead of direct food
security indicators (food production). This study has
taken all these shortcomings into account and remains an
emergent study where the authors use the fixed and
random-effects estimation approaches to account for
time-invariant unobserved characteristics and understand
the impact of trade openness on food security in ASEAN
-5 countries.

When people have physical and financial access to
enough safe, nourishing food that satisfies their dietary
needs and food choices for an active and healthy life,
they are said to be in a state of food security (FAO,
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2022). Food production is one of the crucial components
of food security - food security implies an assured
availability of food as captured by the level of food
production (Swaminathan and Bhavani, 2013; Porter et
al., 2014). Due to instability in crop yields, global supply
chain fallouts, and unexpected policy changes, especially
in recent years, many countries have faced disruptions in
food supply. The list of affected food products goes from
chicken, and egg to vegetables. Additionally, climate
change, through disruptive changes in weather patterns,
has put additional strain on the food supply. The crisis
has propelled food security to the top of national
concerns for many countries.

Food production is fundamental for food security.
Gaining insights into the specialisation patterns of
countries in food production can offer valuable
information for assessing and crafting policies aimed at
achieving food security and sustainability. Achieving
food self-sufficiency, where all food needs are met
through domestic supplies, was once a prevalent national
policy objective (Clapp, 2016). The implication is that a
country needs to close its borders and embrace complete
autarky in its food sector. This strategy provided
advantages such as preserving foreign exchange for
obtaining commodities not locally producible as well as
protecting countries from the uncertainties of
international trade and unpredictable fluctuations in
agricultural commodity prices (Amhamed et al., 2023).
Furthermore, it ensures a reliable food supply to meet the
demands of local populations. Specific political factors,
such as a sense of national insecurity, particularly
prevalent in water-deficient countries, contributed to a
reluctance to extensive reliance on food imports.Top of
Form

However, such an extreme policy stance is seldom
observed in practice. Even a significant food exporter
that can produce more than they consume will rely on
imports for some of their food consumption. For
instance, North Korea, a country with policies closely
resembling autarky, still engages in food imports and
accepts international food assistance (FAO, 2015).Top of
Form In reality, achieving self-sufficiency is extremely
challenging and comes at a significant cost.

In this, increasing trade openness has been seen as
one of the potential solutions to food insecurity. The
rationale behind this is simply that lowering tariff
barriers and removing export restrictions may lead to an
increase in the availability of food (World Bank, 2022).
With greater variety and supply of food, this would
contribute to increasing food security (Dithmer and
Abdulai, 2017). Fusco et al. (2020) analysed the impact
of trade openness on the level of food security in
European countries (EU) using a dynamic panel analysis
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with the generalised method of moments (GMM)
approach. The results indicate that the liberalisation of
EU trade policy exerts a positive and significant impact
on food security. Moreover, agricultural policies
implemented by the EU can have an important impact on
the quantity and quality of food supplies. EU companies
can grow their business with greater access to raw
materials that might be only available in other countries,
or at lower prices compared to their economies. Sun and
Zhang (2021) focus on the Central Asian countries and
find similar results. Considering the vulnerability of
global food trade networks, greater domestic production
can reduce both food prices and supply risks faced by
Central Asian countries, which typically rely on a single
or a few sources for all their key staple crops. With
stable supply, this will lead to self-sufficiency and
improved food security.

In Africa, Bonuedi et al. (2020) utilise a first-
differenced instrumental variable estimator on a panel
covering 45 African countries from 2006 to 2015. The
study reveals a significant hindrance to food availability
and access due to increased documentation requirements
and extended export and import times. These imply the
most effective trade facilitation reforms to improve
African food security would involve reducing delays
associated with documentation and border compliance.
Similar results are found in 37 Sub-Saharan African
countries. Gnedeka and Wonyra (2023) applied data
from 2004 to 2018 using the system GMM to mitigate
unobserved heterogeneity and address the potential
endogeneity of the explanatory variables. The empirical
findings indicate a significant enhancement of food
security in 37 Sub-Saharan African countries due to
increased trade openness. However, the presence of
political instability is associated with a decline in the
food security situation. Additionally, the study reveals
that the quality of institutions, economic growth,
remittances, human capital, and the significance of the
agricultural sector are also influential factors
contributing to the level of food security in Sub-Saharan
African countries.

However, trade openness can also be seen as posing
a threat to developing countries as they are forced to
compete in the same market with developed countries,
even though they are significantly weaker and smaller in
terms of size (Drozdz and Miskinis, 2011). As a result,
many developing countries may not benefit from trade
liberalisation, contributing instead to food insecurity
(Mary, 2019). Hence, many countries are in favour of
protectionary import policies to mitigate the effects of
short-run food crises. In contrast with developed
countries, developing countries are unable to subsidise
domestic agricultural production at the same scale as
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developed countries. They could be better off achieving
food self-sufficiency, even though such actions clash
with World Trade Organisation’s regulations (Smith and
Glauber, 2020). Food self-sufficiency is crucial to ensure
lower reliance on international markets to guarantee a
sufficient and steady supply of food, especially in low-
income countries, with the help of supportive policies
from governments (Clapp, 2016; Berkum, 2021).

2. Materials and methods

The data was drawn from the FAOSTAT database of
the FAO (2023), supplemented by data from the World
Bank World Development Indicators (World Bank,
2023). A panel was formed, encompassing the ASEAN-5
countries, spanning a 30-year period from 1991 to 2020.

The dependent variable of interest is food security,
proxied by food production. This is captured using 6
food production indices available on the FAOSTAT
database, namely agriculture, cereals, livestock, meat,
vegetables and fruits, as well as the overall index for
food.

The independent variable of interest is trade
openness, as captured by the ratio of the sum of imports
and exports to GDP. In this study, trade openness was
applied to all goods and services rather than being
limited to agricultural trade, since emphasis is on
examining the impact of general trade liberalisation on
agricultural production. To control for inputs for food
production, agriculture value-added per worker and
fertilizer usage are employed to measure productivity,
while capital inputs are represented by capital stock and
arable land area. Additionally, labour inputs are captured
through the agricultural share of employment and the
agricultural share of the labour force.

To control for the effect of price on food production,
the price indices for the aforementioned food categories
are included as controls, as well as the exchange rates for
each country relative to the dollar. Furthermore, since
countries may shift away from primary sectors as
economic development occurs, GDP per capita were
included to capture economic development. Lastly, credit
to agriculture is included as a control for the effect of
financial markets on food production.

The variables and their respective sources are
summarised in Table 1 and Figure 1.

Comparing the production indices across time and
countries, it can be observed that apart from Singapore,
all countries generally showed an increasing trend across
all food categories, apart from meat. In contrast,
Singapore showed large decreases in all food categories
apart from vegetables and fruits between 1990 and 2000,
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Table 1. Variables and data sources.
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Variables

Unit Data source

Food production

Cereal production

Livestock production

Gross production index

Dependent variables FAOSTAT
P Meat production (2014-2016=100)
Vegetable and fruit production
Agriculture production
Core independent variable Openness Percentage of GDP WDI
Exchange rate Local currency per USD
Capital stock Million USD WDI
GDP per capita USD
Agricultural value-added per worker USD
- FAOSTAT
Agricultural share of employment Percentage of total employment
Arable land Hectares WDI
Controls Fertiliser use Tonnes
Food price
Cereals price
Livestock price Producer price index FAOSTAT
Meat price (2014-2016 = 100)
Vegetable and fruit price
Agriculture price
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Figure 1. Agricultural production for various food categories compiled using FAOSTAT data.

followed by relatively smaller increases. For vegetables
and fruits, Singapore and the other ASEAN-5 countries
all showed roughly positive trends. It was also noted
there was no data for cereal production in Singapore. For
meat, the extremely large decline in Singapore
production prevents the trends of other countries from
being seen. As such, the graphs for the other 4 countries
are shown in Figure 2 - the positive trend is as
aforementioned.

Turning to the independent variable of interest, the
trade openness of the ASEAN-5 countries is shown in
Figure 3. Singapore ranked highest in terms of trade

https://doi.org/10.26656/1r.2017.8(5).001

openness, with the sum of imports and exports
fluctuating around 350% of GDP. This was followed by
Malaysia, but Malaysia showed a decline in trade
openness around the period, especially approximately
after 2005, decreasing from about 200% in 2000 to
slightly above 100% in 2020. Thailand started off below
100%, peaking at around 140% in 2010, but decreased
thereafter to about 100%. Indonesia and the Philippines
are the lowest among the ASEAN-5 countries, both
fluctuating around 70%, but the Philippines has had a
noticeable downward trend after 2010.

To estimate the relationship between trade openness
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Figure 2. Meat production without Singapore compiled using
FAOSTAT data.

and food security, this study began with an exploratory
regression using the basic ordinary least-squares multiple
regression, with the equation specified below:

food production;, = fy + 8, openness; + X;.8; +u;, (1)

where in addition to the overall food production
index, the authors also utilised the 6 categories of food as
dependent variables. X;, stands for the control variables
of country i in year ¢ listed above. Here, the authors
pooled the sample and ignored differences between
countries.

In the subsequent analysis, given the suspicion of the
presence of time-invariant country-specific unobserved
factors, estimation is performed using both fixed and
random effect models. The determination of the
appropriate model is guided by the Hausman test.

Lastly, the pooled and fixed-effects models may
suffer from endogeneity in the form of simultaneous
causality between food production and trade openness. It
is possible that food production drives trade openness, as
countries with low food production would have to rely
on food imports, thus creating an incentive to increase
trade openness. Likewise, countries with high food
production could also increase trade openness to access
global food markets. Therefore, hypothetically the effect
of trade openness on food production is overestimated in
absolute terms.

To account for this endogeneity issue, the authors
adopt the instrumental variable approach of Frankel and
Romer (1999). Specifically, instrumenting for trade
openness involves utilising geographical factors. The
populations of the ASEAN-5 countries and China, the
largest food export destination for the ASEAN-5, serve
as instrumental variables.Top of Form The authors are
unable to utilise the distance between China and the
ASEAN-5 given our panel data approach, as that is time-
invariant. The populations of the ASEAN-5 countries
and China would capture the trade attractive forces
between the countries as done in the gravity model. The

https://doi.org/10.26656/1r.2017.8(5).001
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Figure 3. Trade openness for the ASEAN-5 economies com-
piled using WDI data.

first-stage regression function is as follows:

Openness;. = yp + ¥1 In (population;,) +

: 2
¥z In (population of China,) + & @)

Arguably, these two variables only affect food
production through trade, and not as inputs of food
production, since that has been controlled for using the
agricultural share of employment and size of the labour
force.

To implement the instrumental variable with fixed-
and random effects estimations, the authors use the
Balestra and Krishnakumar (1987) procedure, which
allows to fit panel-data models in which some of the
regressors are endogenous using two-stage least squares
generalisations of the usual panel-data models with
exogenous regressors. Under the fixed-effects
specification, panel level means are removed from each
variable, while the random-effects specification treats the
unobserved effects as random variables that are
independently and identically distributed across the
panel.

3. Results and discussion

The results from the pooled estimation approach are
shown in Table 2. Firstly, it is noted that the sample size
for overall food production and cereals is smaller than
the rest. This is because the price data for these two
measures are not available for Singapore, and no cereal
production is recorded for Singapore either. The authors
find that the effect of trade openness on food production
is heterogeneous across the different categories. Trade
openness has significant positive effects on the
production of cereals as well as vegetables and fruits.
Specifically, a 1% increase in trade openness increases
cereal production by 0.215%, while the effect on
vegetables and fruits is 0.09%, albeit at the 10%
significance level. Conversely, the effect on livestock
and meat production is significantly negative; for a 1%
increase in trade openness, livestock production declines
by 0.63%, while meat production drops by 6.98%. The
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Table 2. Pooled OLS regression results.
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(1 2 3) “4) Q) (6)
Food Cereals Livestock Meat Vegetables and fruits Agriculture
-0.0219 0.215™ -0.628™" -6.977°"" 0.0888" -0.412™
Openness
(0.0312) (0.0538) (0.131) (1.519) (0.0476) (0.0999)
3.7777 5.308" -25.54™ 34177 8.057°" -20.39™
Exchange rate
(1.192) (2.170) (4.993) (53.68) (1.680) (3.578)
: -0.370 5916 -29.60" -412.9” -3.328 -29.64™
Capital stock
(2.525) (4.364) (16.85) (180.3) (5.609) (12.40)
. -0.283 -3.424 57.00" 656.3" 9.900 35.83"
GDP per capita
(4.608) (7.233) (25.18) (270.1) (8.037) (18.51)
Agricultural value- 12917 30.93" -14.34 -233.0 -10.91 -0.725
added per worker (6.068) (10.27) (21.26) (262.2) (6.919) (15.35)
Agricultural share of -0.122 0.330 -1.054 -17.68 -0.669° -0.989
employment (0.216) (0.342) (1.125) (12.74) (0.372) (0.702)
3.810 6.457 28.46™" 3954 -4.223 22.79"
Arable land
(2.468) (4.483) (8.993) (96.97) (3.066) (6.535)
" -1.893 -9.868" 93717 -110.4™ 0.973 -6.406""
Fertiliser use
(3.210) (5.814) (4.022) (45.03) (1.410) (3.013)
25.00™" 39.077 -102.3™ -1464.7" 45.82™" -72.83™
Labour force
(4.094) (7.471) (18.56) (208.7) (6.548) (13.98)
Price of food 0.303™" 0.108" 0.546" 0.206 0.225" 0.597°"
categories (0.0479) (0.0552) (0.286) (2.985) (0.0924) (0.157)
-453.4™" -809.4™" 1676.9™" 24633.4™ -611.9™ 1231.3"
Constant
(84.08) (150.8) (376.4) (4270.8) (127.5) (274.0)
Observations 116 116 143 143 143 143
Adjusted R 0.932 0.781 0.496 0.468 0.765 0.524

Standard errors in parentheses.
"p<0.10," p<0.05 " p<0.0l.

overall effect on agricultural production is significantly
negative where production declines by 0.41% for every
1% increase in trade openness, but the authors do not
find a significant effect on overall food production. In
general, heterogeneity is found in the magnitude of the
effect of trade openness. This implied the different
categories of food production varied in their sensitivity
towards changes in trade openness. In terms of direction,
trade openness increases production of some food
categories, and reduces production for others. Using
robust standard errors does not significantly change the
results.

In general, due to differing measures of food security
in the empirical literature, the results are not directly
comparable to existing work. The insignificant effect of
trade openness on overall food production contradicts the
results from Dithmer and Abdulai (2017) who find a
significant positive effect, although it must be noted that
they use dietary energy consumption as their measure of
food security instead. The authors’ results only
corroborate Dithmer and Abdulai (2017) for two
categories, namely cereals as well as vegetables and
fruits. Likewise, the results for overall food production
are also contradicted by Fusco et al. (2020) who use

https://doi.org/10.26656/1r.2017.8(5).001

average protein supply and dietary energy supply as their
measures of food security. While Sun and Zhang (2021)
also use dietary energy supply, their results may partially
corroborate ours, as they find trade openness has a U-
shaped relationship with food security. This implies trade
openness may have a negative effect at the early stages
of trade liberalisation, which the authors have found for
livestock, meat, and agriculture. However, it should be
noted that this corroboration may be spurious due to
different choices of and
specifications.

countries estimation

In contrast, the results are broadly in line with Mary
(2019) who finds a significant positive relationship
between trade openness and undernourishment, implying
a negative relationship between trade openness and food
security. In this study, the authors have found this to be
true for livestock and meat. However, it is important to
note that the various measures of trade openness and
food security employed may impact the validity of the
results when making comparisons. Overall, since
increased food production contributes to food security
(Clapp, 2016), the results show trade openness can either
increase or decrease food security, depending on the
food production category.
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For food and cereal production, the authors failed to
reject the null hypothesis of the Hausman test and reject
the null hypothesis for the rest. Consequently, the
random effects estimator is applied to these two food
production categories, along with the fixed effects
models, as shown in Table 3.

In this case, the effect of trade openness remains
largely unchanged for overall food production and
cereals. For the other food categories, the magnitude
increases. In the case of vegetables and fruits, the
coefficient is now significant at the 5% level, although
the magnitude increases only marginally. This implies
that apart from overall food production and cereals,
country-specific and time-invariant effects cause the
estimates for trade openness to be underestimated.

Using clustered standard errors, it is noted that the
estimates for meat and agriculture are now statistically
insignificant, while those of livestock, as well as
vegetables and fruits, are still significant, but at a lower
significance level of 10%.

After implementing the instrumental variable, the

Table 3. Fixed effects and random effects regression results.

403

results are shown in Table 4.

For most of the food categories, the first-stage F-
statistic exceeds 10, indicating instrument relevance, but
the F-statistic for meat is marginally below 10 at 9.39,
while that of agriculture is 8.05. It is also noted that for
livestock, meat and agriculture, the specifications may be
weakly identified and overidentified.

Compared to the previous specifications, trade
openness now has a significant positive effect on general
food production. A 1% increase in trade openness
increases food production by 0.443%. This also implies
that the self-selection effect is negative, indicating
countries with low overall food production are more
likely to have greater trade openness. This is expected
since international trade is needed to meet domestic food
demand. In comparison, the effect of trade openness on
cereal production is now insignificant, implying a
positive self-selection effect. In this context, high cereal
production countries are likely to have higher trade
openness, since international trade provides an avenue to
market exports. For all other food categories, the
magnitude of the negative effect is now larger than

(1 2 (3) “4) Q) (6)
Food Cereals Livestock Meat Vegetables and fruits ~ Agriculture
-0.0219 0.215™ -0.837°" -8.959™ 0.0894"" -0.568""
Openness
(0.0312) (0.0538) (0.142) (1.627) (0.0389) (0.114)
3.7777 5.308" -10.46 -89.87 -25.00"" -13.75
Exchange rate
(1.192) (2.170) (11.83) (140.6) (3.063) (8.493)
. -0.370 5.916 -2.757 -183.3 5.790 -20.01
Capital stock
(2.525) (4.364) (16.59) (197.5) (4.628) (13.37)
. -0.283 -3.424 -7.964 -22.82 26.09™" 17.80
GDP per capita
(4.608) (7.233) (26.09) (301.1) (7.394) (20.86)
Agricultural value- 12,917 30.93™ 80.72" 676.1° 1.429 62.54"
added per worker (6.068) (10.27) (33.17) (386.3) (9.505) (27.33)
Agricultural share of -0.122 0.330 -0.437 -11.57 0.0802 -0.391
employment (0.216) (0.342) (1.366) (15.49) (0.372) (1.079)
3.810 6.457 -36.96 -251.0 -50.32™" -36.21
Arable land
(2.468) (4.483) (33.15) (385.3) (9.251) (26.75)
. -1.893 -9.868" 20.48"™ 173.9" -4.388" 10.80"
Fertiliser use
(3.210) (5.814) (6.058) (75.73) (1.662) (5.215)
25.00"" 39.07° -83.38" -1329.8" 4.034 -84.89™""
Labour force
(4.094) (7.471) (32.57) (378.5) (9.091) (27.07)
Price of food 0.303"™ 0.108" 0.272 0.969 -0.156" 0.347"
categories (0.0479) (0.0552) (0.319) (4.088) (0.0829) (0.182)
-453.4™" -809.4™" 997.8 19982.3" 27.74 1202.17
Constant
(84.08) (150.8) (747.5) (8859.6) (214.2) (637.3)
Observations 116 116 143 143 143 143
Adjusted R 0.518 0.471 0.866 0.507
Fixed/Random Effects RE RE FE FE FE FE
Standard errors in parentheses.
"p<0.10," p<0.05, " p<0.0l.
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Table 4. Panel IV regression results.
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(1 2 3) “4) (%) (6)
Food Cereals Livestock Meat Vegetable and Fruits ~ Agriculture
0.443" 0.0727 -1.333™ -16.16™" 0.184" -0.876""
Openness
(0.211) (0.337) (0.385) (4.688) (0.110) (0.337)
Exchane rate 3.639" 5.3917 -22.70 -257.7 223137 -19.05"
£ (2.108) (2.249) (14.84) (177.6) (3.643) (10.02)
Cavital stock 18.00° 0.905 -20.60 -414.8" 9.177 31.15°
P (9.193) (12.56) (21.11) (248.0) (5.881) (17.51)
. -18.45 -1.223 23.84 422.7 20.22™ 37.20
GDP per capita
(11.38) (9.072) (34.92) (412.6) (9.725) (28.72)
Agricultural value- 41.60" 24.95 33.92 -9.280 10.24 35.91
added per worker (16.51) (17.57) (47.56) (577.1) (13.46) (38.52)
Agricultural share of 1.562" -0.0422 -2.574 -40.44° 0.457 -1.549
employment (0.830) (0.940) (2.068) (23.75) (0.552) (1.600)
-1.297 8.037 -81.52° -937.3 -41.55™" -63.50
Arable land
(4.901) (5.925) (46.40) (576.8) (13.25) (38.61)
» -29.24" -0.610 24.00"" 2329 -4.948"" 13.56"
Fertiliser use
(13.24) (22.48) (6.616) (86.13) (1.749) (5.897)
Labour force 5430 28.72 -117.0™ -1837.6™" 10.88 -103.6™
" (14.72) (25.42) (40.85) (498.5) (11.69) (32.97)
Price of food catesorios 0.508"" 0.108" -1.612 0.0393 -0.135 0.248
8 (0.123) (0.0570) (4.509) (0.362) (0.0849) (0.206)
Constant -933.4™ -662.9
(257.3) (376.5)
Observations 116 116 143 143 143 143
Adjusted R 0.468 0.385 0.859 0.475
Fixed/Random Effects RE RE FE FE FE FE

Standard errors in parentheses.
"p<0.10," p<0.05, " p<0.0l.

before, although it is noted that for vegetables and fruits,
the significance level is now higher when instrumented
as compared to the previous fixed effects approach.
These show a positive self-selection effect as discussed
earlier. This implies countries with higher production in
these categories are also likely to have greater trade
openness. Overall, the different effects suggest countries
specialise according to comparative advantage, exporting
food categories with comparative advantages while
relying on imports to meet categories with comparative
disadvantages. However, these results are to be taken
with caution due to potential specification issues as
mentioned above.

Under this specification, the results for overall food
production are more in line with Dithmer and Abdulai
(2017), Fusco et al. (2020) and Sun and Zhang (2021),
showing a positive relationship between food security
and trade openness. The categories of meat and livestock
remain in line with Mary (2019). Overall, the main
finding remains — trade openness has a heterogeneous
effect on food security through the channel of food
production, where the heterogeneity depends on the food
category of interest.

https://doi.org/10.26656/1r.2017.8(5).001

4. Conclusion

Using a 1991-2020 panel for ASEAN-5 countries,
this study aims to estimate the effect of trade openness
on food security. Trade openness refers to the extent to
which a country engages in international trade of food
products, covering both imports and exports of food
items. The link between trade openness and food security
is complex and multifaceted - on one hand, trade
openness may enhance food security by giving countries
greater access to a larger variety of food items. For
instance, to supplement their own food supply, countries
with scarce agricultural resources or unfavourable
climatic circumstances may import food from other
countries. This can assist in ensuring a consistent and
varied supply of food, which is necessary to preserve
food security.

On the other hand, trade openness might have
detrimental effects on the availability of food. The major
concern is liberalising trade would result in intense
competition, which can drive out small-scale farmers and
lead to a concentration of land ownership. Small-scale
farmers typically have small and fragmented plots with
low yields, which lack economic viability. Without the

© 2024 The Authors. Published by Rynnye Lyan Resources
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assistance of input subsidies and output incentives, trade
liberalisation may drive small-scale farmers out of the
market. Additionally, countries with high trade openness
may be more susceptible to changes in global food
prices. For instance, a nation with a high reliance on food
imports may be vulnerable to sudden increases in food
prices or supply chain interruptions on the international
market. This might make it harder for vulnerable groups
to get access to food, thus increasing food insecurity.
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