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Abstract
Analysis on the Effects of Trade and Aid on Food Security

This thesis studies the effects of the two main artificial means of boosting
national food security: trade and aid. The author looks into the three pillars of
food security (availability, access, utilization), three different dimensions of trade
(general trade openness, tariffs on food, and non-tariff measures on foods), and
three types of aid (agricultural aid, development food aid, and emergency food
aid). It is found that trade and income level, rather than aid, have stronger
implications for enhancing food security. While tariffs on food are gradually
decreasing across countries, non-tariff measures have constantly increased in
number in recent years as a form of trade restrictions on food imports. General
trade openness has a short-term positive effect on food security but trade barriers
on food display mixed results; tariffs seem to have a positive effect on food
security but non-tariff measures are found to have long-lasting negative effects
on food access. And albeit possible evidence for a limitedly positive long-term
effect of agricultural aid on boosting food security, there is overwhelming
indication that development food aid undermines food security of recipient
countries in both the short and long run. Furthermore, emergency food aid can
negatively affect food access despite positively affecting food availability.
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1. INTRODUCTION

1.1. Definitions and Purpose of Research

The notion of food security can be traced back to the 1948 United
Nations Declaration of Human Rights, where the “right to food” was
acknowledged as a fundamental human right. Amid the numerous ways in which
the concept of food security is understood and embraced, the predominant and
most widely accepted definition would be that of the 1996 World Food Summit,
under which food security is “a situation that exists when all people, at all time,
have physical, social and economic access to sufficient, safe and nutritious food
that meets their dietary needs and food preferences for an active and healthy life.”
Food security is generally conceptualized on the basis of three major pillars:
availability, access, and utilization. Availability touches upon the supply side,
dealing with whether enough food is being produced and/or supplied in the
market. This still poses as a major limiting factor in the achievement of food
security in sub-Saharan Africa and many small island countries. And while
sufficient availability is necessary, the mere existence of food does not guarantee
“access to sufficient, safe and nutritious food.” The second pillar, access,
therefore deals with the social aspects, or the demand side, which “manifest in
1

uneven inter- and intra- household food distribution due to variation in incomes,
prices, and formal and informal social safety nets” (Barrett, 2013). According to
Sen (1981), “Starvation is the characteristic of some people not having enough
food to eat. It is not the characteristic of there being not enough food to eat. While
the latter can be a cause of the former, it is but one many possible causes.” The
problems that encompass the issue of access not only include poor physical
accessibility due to weak transportation infrastructure and inadequate distribution
systems, but also vulnerability to volatile food markets and the lack of coping
mechanisms for economic downturn and unemployment spells. The third pillar,
utilization, addresses the question of whether people take advantage of the food
they have access to by consuming nutritiously balanced meals.
Besides the natural increase in agricultural productivity growth through
technological advancements, “trade” and “aid” have been highlighted as the key
artificial means of boosting food security (Otero et al., 2013). Emerging attention
towards food security has led many governments to either raise or retain trade
barriers in agricultural good and provide assistance to farmers with goals to attain
food security through self-sufficiency (Ingco et al., 2004). Similarly, the concept
of food security has been considered in the Doha negotiations, through
suggestions to allow developing countries to maintain high barriers in food
imports to increase domestic production, under the rubric of “special product” or
2

as a component of the “development box” (McCalla and Nash, 2007).
Furthermore, foreign aid, specifically agricultural aid and emergency food aid,
has been used by the international society as a mechanism to achieve food
security in recipient countries. This has especially been reinforced with the
emphasis on uprooting hunger from the UN Millennium Development Goals
(2000-2015), with the first MDG being “eradicate extreme poverty and hunger,”
and the UN Sustainable Development Goals (2016-2030), with the second SDG
being “end hunger, achieve food security, improve nutrition and promote
sustainable agriculture.”

During the 2009 G8 Summit in L’Aquila, members

pledged to contribute 22 billion US$ towards global food security efforts
throughout the following three years, and this commitment was reconfirmed and
further intensified at the 2012 G8 Summit in Camp David.

Considering these

movements, it is necessary to evaluate and reconfirm the effects of such efforts
on national food security.
The relationship between trade and food security is intrinsically complex.
The multiple channels of interaction that arise from trade, such as production,
prices, competition, distribution and infrastructure, the labor market, and
government budget affect the three pillars of food security through shifts in food
supply, household income, and government services (FAO, 2016). Along with
general trade openness, two types of trade barriers on food are assessed in this
3

study: the applied tariff rates on food (weighted average) and the non-tariff
measures on food. These are means of restraints upon the importation of food.
This study takes into account three types of aid: agricultural aid,
development food aid, and emergency food aid. Agricultural aid, which used to
take up 23% of all sector-allocable aid in the 1980s, has been gradually increasing
in recent years after a drastic decline in the 1990s both in share and absolute value.
The recent surge can partially be explained by the general increase in total ODA
from 2002, but is also due to the emerging attention towards food security and
revived enthusiasm in providing agricultural technology to poor farmers (OECD,
2010). By definition, aid to agriculture mainly aims to increase agricultural
production and strengthen the capacity of the agricultural and fishery sectors of
recipient countries. Under the OECD Statistics Sector Categorization, the threedigit codes 311 and 313 fall under agricultural aid. The specificities of
agricultural aid by their five-digit codes are indicated in Table A1 in the Appendix.
On the other hand, food aid is defined as the international sourcing of
concessional resources in the form of or for the provision of food (Barrett and
Maxwell, 2005). More specifically, in 1988, the World Food Programme (WFP)
defined emergency food aid as food provided on a short-term basis for victims of
natural disasters or political instability. Thus, while both types of aid are
associated with food, the former is long-term and focuses on capacity-building
4

and the latter is relatively short-lived and responds to immediate food shortage
needs. This study further divides food aid into development food aid and
emergency food aid. The former is defined as the supply of edible human food
under national or international programs including transport costs; cash payments
made for food supplies; project food aid and food aid for market sales when the
benefiting sector is not specified, falling under the five-digit code 52010 in
OECD Statistics. The latter is defined as food aid normally for general free
distribution or special supplementary feeding programs; short-term relief to
targeted population groups affected by emergency situations, falling under the
five-digit code 72040 in OECD Statistics.
With this understanding, this study aims to first examine the relationship
between various forms of trade and food security along with aid and food security.
Here, the dimensions of general trade openness, tariffs on food, and non-tariff
measures on food are examined to cover the aspect of trade. And as mentioned
above, three types of aid are used. Moreover, the short-term and long-term effects
of trade barriers and aid on national food security are evaluated. This analysis
will be carried out with the simultaneous identification of the different channels
(availability, access, utilization) in which trade and aid affect national food
security.

5

1.2. Literature Review
1.2.1. Trade and Food Security

The prevailing argument in literature is that while there may be some
evidence to short term benefits to food security, trade barriers in agricultural
goods will be counterproductive in the long run. Some explanations may be that
(1) maintaining high domestic food prices imposes a regressive tax, undermining
the food security of the poor, (2) farmers continue to cultivate relatively lowvalue food crops, instead of diversifying into high-value nontraditional exports
(Valdés and Foster, 2003), (3) such barriers divert support that are known to be
more beneficial to farming capacity building such as investment in R&D,
agricultural infrastructure, food distribution systems, and so on (Diaz-Bonilla et
al., 2003), (4) in many countries, the poorest are mostly landless, bringing them
net loss from raised food prices while the next poorest are generally subsistence
(non-commercial) farmers who neither gain nor lose from high agricultural trade
barriers (McCalla and Nash, 2007), and (5) global food markets are less prone to
policy or weather-induced shocks (FAO, 2016).
FAO (2016) provides some discussion on the effects of general trade
openness on food security, with possible positive effects being that food
6

production may increase due to greater specialization and productivity may
improve due to greater competition, incomes may rise in competitive sectors due
to greater market access, and food safety and quality may improve if international
standards are applied more rigorously, and the possible negative effect being that
the prioritization of commodity exports may divert land and resources away from
traditional and indigenous foods, which are often superior from a nutritional
perspective.

1.2.2. Aid and Food Security

While there is extensive literature on the effects of food aid, aid
effectiveness of agricultural aid in particular is seemingly an area of little prior
research, although there is some evidence that agricultural aid increases
agricultural productivity (Masud and Yontcheva, 2005) and can have a positive
effect on food security (Gyimah-Brempong and Adseugba, 2015). Literature on
food aid dates back to the 1960s, and while the majority of literature raises
concerns for the possible negative effects of food aid, a controversy still exists in
whether food aid creates positive benefits (Ruttan, 1993; CMI, 1993) or imposes
negative consequences (Merbis and Nube, 2001; Pillai, 2000). However, a vast
number of studies emphasize the possible unintended consequences of food aid
7

such as free food generating a disincentive to work, negatively transform
consumption patterns (Barrett and Maxwell, 2005), induce a community-level
opportunistic moral hazard (Lentz et al., 2005), disrupt international trade
patterns (Barrett et al., 1999), and create disincentives to undertake improved
policies or foster the continuation of ineffective policies (Barrett and Maxwell,
2005). Furthermore, when provided through in-kind aid, both black market
activities and negative volatility in local markets are found to be induced (Clay
et al., 2005).

8

2. THEORETICAL FRAMEWORK

2.1. Research Questions

This study aims to answer the following research questions: (1) Does
trade openness, on average, have a positive or a negative effect on food security?
Do these effects vary depending on the short-run and long-run? (2) Do trade
barriers on food, on average, have a positive or a negative effect on food security?
Do these effects change in the short-run and long-run? (3) Is sectoral aid
(agricultural aid, development food aid, emergency food aid) effective in terms
of improving food security? What are the short-term and long-term effects? and
(4) What are the channels (availability, access, utilization) in which trade and aid
affect food security?
These questions are investigated through regression analyses, with
controls including GDP, GDP per capita, arable land per capita, agroenvironmental variables (average rainfall and average temperature), conflict
occurrence, level of policy, net food exporting country status, food export volume,
and so on.

9

2.2. Hypotheses

The following hypotheses were made based on the research questions
raised above.
Hypothesis 1. General trade openness will have a long-term positive effect on
food security.
Hypothesis 2. Trade barriers on food may have a positive effect on food security
in the short-run, but will have a negative effect in the long-run.
Hypothesis 3. Relatively short-lived food aid may have a positive effect on food
security in the short-run (increase in the “availability” pillar), but will have a
negative effect in the long-run as it may undermine the competitiveness of
domestic farmers, distort domestic markets, create labor supply disincentives,
and so on (decrease in the “access” pillar) (Barrett, 2006).
Hypothesis 4. Long-term agricultural aid that claims to focus on expanding the
capacity of the agricultural sector will have a positive effect on food security in
the long-run (increase in the “availability” and “access” pillars), though its effects
may not be immediately apparent in the short run.

10

3. METHODOLOGY

3.1. Data

The models are estimated using a panel of 171 countries (115 countries,
when excluding the “High Income” countries) across a 14-year time span from
the years 2000 to 2013. The countries and time span were both chosen based on
data availability for the dependent variables. The country names are listed by
income group in Table A2 in the Appendix. The two-digit HS codes for what this
study acknowledges as “food” follows the classification made by the United
States Department of Agriculture Economic Research Service. These HS codes
are indicated in Table A3 in the Appendix. Each pillar of food security is
measured using indexes of proxy variables to reflect the essence of what each
pillar represents. Availability is measured with food supply per capita (kg) and
food supply variability per capita (%). Access is measured with food
consumption per capita (kcal) and the percentage of the population that is
undernourished (%). Utilization is measured with per capita fat intake (g) and per
capita protein intake (g). All variables are normalized on a scale of 0 to 1. The
main dependent variable, food security, is created by normalizing and taking the
simple average of the proxy indexes for the three pillars. Variations of the
11

regressions include those in which the dependent variables are adjusted from
“food security” to “availability,” “access,” and “utilization.” This is to understand
the channels in which different forms of trade and aid affect food security. Below
is the formula for which the main dependent variable food security was calculated
as an index.

= Availability + Access + Utilization =
{

}

Trade openness is measured from the trade share, or the total of value of
exports and imports divided by the GDP as shown below.

=

+

And as noted above, along with general trade openness, both the
weighted average of the applied tariff rates on food and non-tariff measures on
food are be accounted for. The variable for non-tariff measures is a simple sum
of the number of antidumping (ADP), countervailing (CV), quantitative
restrictions (QR), safeguards (SG), sanitary and phytosanitary (SPS) measures,
12

technical barriers to trade (TBT), special safeguards (SSG), and tariff-rate quotas
(TRQ) on food either in force or in initiation on the first day of each year. The
use of World Bank’s Logistics Performance Index was considered, but was
eventually not used in the analysis due to lack of data. Furthermore, the three
types of aid (agricultural aid, development food aid, and emergency food aid) are
taken as categorized by OECD Statistics.
As control variables, arable land (hectares per person), average rainfall,
average temperature, conflict occurrence, and polity scores are included. Also
included is the dummy variable for whether the observation is a net food
exporting country in the given year and the variable of net food exports in value.
This is to control for the differing effects of trade barriers on countries in relation
to their status of either a net food exporting country or a net food importing
country. Further descriptions and the sources of the data are displayed in Table
A4 of the Appendix.

3.2. Summary Statistics and Trends in Data
3.2.1. Summary Statistics

Below in Table 1 are the summary statistics of the dependent variables
13

and the trade variables, excluding “High Income” countries.

Food
Trade
Availability Access Utilization
security
openness
Mean
Median
St. Dev.
Min
Max

0.46
0.46
0.10
0.20
0.75

0.52
0.53
0.08
0.13
0.82

0.56
0.57
0.15
0
0.93

0.32
0.30
0.13
0.05
0.75

73.15
64.55
36.85
0.02
531.74

Applied
tariffs
on food

NTMs
on
food

17.29
15.03
12.45
0
116.39

24.15
0
118.41
0
2700

TABLE 1: SUMMARY STATISTICS OF DEPENDENT VARIABLES AND TRADE
VARIABLES
The mean and the median of all of the dependent variables are rather
close, suggesting that the figures are not skewed, which is natural as these
variables were normalized on a scale from 0 to 1. The standard deviation of
access and utilization are higher than that of availability, suggesting that
variability in food security among observations may root more from variability
in access and utilization than from availability. A further discussion on this matter
will be provided in the trends section. It can additionally be observed from the
table that non-tariff measures on food is more widely spread among the
observations in comparison to trade openness and applied tariff rates on food.
More than half of the observations showed 0 NTMs on food, yet the observation
with the highest value had a total of 2,700 NTMs on food.
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Below in Table 2 are the summary statistics of the aid variables and the
control variables for economy size and income level, also excluding “High
Income” countries.

Mean
Median
St. Dev.
Min
Max

Agricultural
aid

Development
food aid

Emergency
food aid

14.13
0
44.48
0
593.12

3.62
0
14.31
0
306.60

7.68
0
45.78
0
898.78

GDP

GDP per
capita

1.17e+11 3,043.39
1.11e+10 2,241.29
4.85e+11 2,859.69
2.14e+07
115.79
9.51e+12 20,333.94

TABLE 2: SUMMARY STATISTICS OF AID VARIABLES AND CONTROL VARIABLES
On average, agricultural aid is higher in volume than food aid. However,
the maximum value for emergency food aid is higher than that of agricultural aid.
Furthermore, among the food aid variables, emergency food aid is, on average,
higher in volume than development food aid. In all of the types of aid, the median
in 0, suggesting that more than half of the countries did not receive such types of
aid in the particular year. As “High Income” countries were excluded from the
summary statistics, the GDP per capita of the sample had a mean of $3,043,
median of $2,241, and a standard deviation of $2,860 suggesting that the majority
of the sample had a GDP per capita of less than $2,500 but also that developing
countries with relatively high levels of GDP per capita were indeed included.
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Below in Table 3 are the summary statistics of the remaining control
variables, again, excluding “High Income” countries.

Mean
Median
St. Dev.
Min
Max

Arable land
per capita

Average
rainfall

Average
temperature

Conflict

Polity IV

0.23
0.18
0.23
0.001
2.20

108.14
93.61
76.19
1.71
354.28

21.74
24.53
7.20
-8.50
35.27

3.5
0
6.07
0
25

1.60
4
6.41
-10
10

TABLE 3: SUMMARY STATISTICS OF REMAINING CONTROL VARIABLES
When discussing food security, it is crucial that the percentage of arable
land and other particular agro-environmental variables such as average rainfall
and average temperature are considered. On average, observations have 0.23
hectares of arable land per capita. We see from the difference between the
minimum value and maximum value that arable land per capita can vary widely
across observations. We can intuitively assume that this variation is greater across
countries than across time, as the percentage of arable land within a single
country does not vary greatly. Both average rainfall and average temperature also
vary widely across observations. Naturally, the standard deviation of average
rainfall is greater than that of average temperature. An average of 3.5 conflicts
occurred for the observations. The literature of today strongly advocates the
significance of conflicts over agro-environmental variables and natural disasters
16

when discussing the issue of food security. This study also takes into
consideration possible political factors on food security. Regarding this, findings
from Bates and Block (2009) reveal that the level of democracy has a positive
relationship with agricultural development, especially in poor countries. The
underlying logic is that because developing countries tend to have a large share
in rural population that are linked to agrarian sectors, shifts toward party
competition will lead to a shift from economic interest groups lobbying for urban
biased public policies to a higher political weight on the rural population, leading
to policy measures that favor the agricultural sector, specifically designed to
obtain votes from those in rural areas. Polity IV was used as the measure for
democracy. Ranging from -10 to 10, conventionally, Polity IV scores of -10 to 6 correspond to autocracies, -5 to 5 to anocracies, and 6 to 10 to democracies.
Within the sample, the mean of the Polity IV score is 1.60, and the median is 4,
indicating that both the average observation and the majority of the observations
showed features of an anocracy.

3.2.2. Food Security Trends

The following figures show the trends of the food security index and the
17

proxy indicators for each of the three pillars by income country groups: Highincome, Upper-middle income, Lower-middle income, and Low-income. This
income classification is based on that of the World Bank, using its country
classification by income level for the period of 2018-2019. Thresholds for the
classification by income are as follows: Low-income for countries with a
GNI/capita (current US$) of 995 or lower; Lower-middle income for countries
with a GNI/capita (current US$) from 996 to 3,895; Upper-middle income for
countries with a GNI/capita (current US$) from 3,896 to 12,055; and Highincome for countries with a GNI/capita (current US$) of 12,055 or higher. Graph
1 shows the trends for food security from 2000 to 2013.

18

GRAPH 1: TRENDS IN FOOD SECURITY
For all countries groups, there was a small but visible increase in food
security throughout time. Naturally, food security is highest in the High-income
group and lowest in the Low-income group. The gap between food security
among income groups is more or less the same throughout the period. By
dissecting the food security index into its three pillars and observing the trends
of each of these pillars, it is possible to understand from what aspect the variation
in the level of food security between income groups derives.
Graph 2 below shows the trends in availability from 2000 to 2013.
19

GRAPH 2: TRENDS IN AVAILABILITY
As with the food security variable, availability increased slightly for all
income groups throughout the time span. One notable feature is that the
availability gap between income groups is not large. From this it can be assumed
that the difference in food security level among income groups is not necessarily
a matter of differences in levels of the availability of food.
Depicted in Graph 3 are the trends in access to food from 2000 to 2013.
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GRAPH 3: TRENDS IN ACCESS
Access to food also took a slight increasing trend throughout the years,
although for the Low-income group the figure seems to stabilize in the more
recent years. The gap between the income groups is larger than that of availability,
indicating that differences in access to food may be one of the reasons behind
gaps in food security levels between income groups. Another notable features is
that the gap between the Lower-middle income country group and the Low
income country group is the largest among the gaps.
Graph 4 shows the trends in the utilization of food from 2000 to 2013.
21

GRAPH 4: TRENDS IN UTILIZATION
Utilization of food also increased throughout the time span. It is evident
that the gap between income groups is the largest in utilization, in comparison to
the other two pillars of food security. Therefore, it can be assumed that the
discrepancy in the level of food security between income groups mostly stems
from differences in the level of utilization of food. This is an important finding
and can lead to better directional guidance for policy making aimed to boost the
level of national food security in respective countries. In the case of utilization,
22

the gap between income country groups is largest between High-income
countries and Upper-middle income groups.

3.2.3. Trade Trends
The figures in this section show the trends in trade by income country
groups: High-income, Upper-middle income, Lower-middle income, or Lowincome. Graph 5 displays the trends in trade share from 1990 to 2016.

GRAPH 5: TRENDS IN TRADE SHARE
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Unlike the food security indicators, the trade share variable, which is
used as a measure for general trade openness, is much more volatile. For the most
part, trade openness is greater the higher the income group. No consistent trend
of increase or decrease can be observed, but fluctuations seem to take a global
pattern. One interesting feature is that the gap between the High-income group
and Low-income group in trade openness is widening.
Graph 6 shows the trends in applied tariffs on food from 1990 to 2014.

GRAPH 6: TRENDS IN TARIFFS ON FOOD
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This variable is even more volatile than the trade share. One particular
finding is that applied tariffs on food are not necessarily higher in High-income
countries. In fact, for most of the time periods, tariffs on food was highest in the
Lower-middle income country group. Moreover, the gap between income groups
is not noticeably great. Another interesting detail is the sudden increase in tariffs
after 1994. This can be explained by the global efforts toward the wider
introduction of tariff quotas and new movement towards tariffication after the
Uruguay Round. During this time, new rules and commitments under the
Agricultural Agreement focused on tackling the issues of market access,
domestic support, export subsidies, and permitting the continuance of agricultural
protection but preferably through less market distorting measures.
Graph 7 shows the non-tariff measures (NTMs) on food from 1990 to
2014. NTMs on food are nearly nonexistent until 1994. High-income countries,
on average, had a larger amount of NTMs on food in comparison to the other
income country groups. This gap widened throughout the time span and started
to surge between 2013 and 2014. The usage of NTMs on food as a trade barrier
for food imports appears to be low in both Lower-middle income countries and
Low-income countries. This may explain why the applied tariff rates on food
were high in these income groups.
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GRAPH 7: TRENDS IN NON-TARIFF MEASURES ON FOOD

3.2.4. Aid Trends

Last of all, this section shows the trends in aid. Graph 8 depicts the trends
in aid from 2002 to 2016. Agricultural aid was greater in volume throughout the
years and has an increasing trend. Next in volume is emergency food aid, which
also takes an increasing trend. Development food aid, on the other hand,
maintains a volume of around 1 to 2 billion USD per year.
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GRAPH 8: TRENDS IN AID
Graph 9 below shows the trends in agricultural aid from 2002 to 2016 by
income country group. Naturally, High income countries, on average, received
the least amount of agricultural aid throughout the years. Surprisingly, in many
of the years, Lower-middle income countries rather than Low income countries
received higher volumes of agricultural aid on average. Regardless, agricultural
aid to both of these income groups took an increasing trend and are now the main
recipients of this type of aid. On the other hand, agricultural aid to Upper-middle
income and High income countries remained relatively low.
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GRAPH 9: TRENDS IN AGRICULTURAL AID
Below in Graph 10, the trends in development food aid by income group
from 2002 to 2016 are displayed. Low income countries are the main recipients
of this type of aid. Development food aid to low income countries increased until
2009 but decreased until 2014. Meanwhile, development food aid to Low-income
countries took a decreasing trend. Upper-middle income countries received
relatively low volumes of development food aid on average. High income
countries received negligible amounts through the entire period.
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GRAPH 10: TRENDS IN DEVELOPMENT FOOD AID
Graph 11 shows trends in emergency food aid by income country group
from 2002 to 2016. Again, Low income countries received the largest amount of
emergency food aid on average. In principle, emergency food aid is provided on
an emergency need-basis. Therefore, volatility in trends are expected. However,
from 2010 onward, emergency food aid to Low income countries has steadily
increased on average. Lower-middle income countries are the second highest
recipients of emergency food aid. A marginal increasing trend is observed until
2009, from which point emergency food aid to Lower-middle income countries
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start to decrease in volume. As with development food aid, Upper-middle income
countries received relatively low amounts of emergency food aid, having only a
few number of years with non-negligible volumes on average, and as expected,
High income countries received negligible amounts of emergency food aid
throughout the entire period.

GRAPH 11: TRENDS IN EMERGENCY FOOD AID
Graphs depicting trends in the control variables are provided in the
Appendix.
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3.3. Model

The research questions are investigated by estimating variations of the
following equation.
FoodSecurity = α +
+
(
)+
(
(
)+
+

(

ℎ
+
+

)+

)+

+
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+

+
(

+
)+
)+

+

Level-Log Ordinary Least Squares (OLS) regressions are used. To
examine both the short term and long term effects of trade and aid on food
security, the first set of regressions are run with a one-year lag and the second set
of regressions are run with a five-year lag. With the objective to assess the effects
of trade and aid on food security in developing countries, observations that fall
under the category of High income countries were excluded from the main results.
However, Table A5 and Table A6 in the Appendix show Models 9 to 16 which
evaluate the short-term and long-term effects of trade, without aid, on food
security, including observations of countries from all of the income groups.
Furthermore, year dummies were used in the study to capture worldwide business
cycles but excluded from the presented results for the sake of simplicity in
presentation.
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4. RESULTS

4.1. Regressions on Food Security (1Y Lag)

In Table 5 below are the results of the first set of regressions, in which
the dependent variables are given one-year lags to estimate the short-term effects
of trade and aid on food security. In Model 1 the dependent variable is availability,
in Model 2 it is access, in Model 3 it is utilization, and in Model 4 it is food
security.
In the short run, general trade openness has a positive effect on food
security through all three channels of availability, access, and utilization. Trade
barriers on food, especially tariffs, have a positive effect on food security as well.
Non-tariff measures, however, have a negative effect on access. There are little
short-term implications of agricultural aid on food security, but food aid shows
mixed results. Development food aid is found to have a negative short-term effect
on food security through the channels of availability and utilization. On the other
hand, emergency food aid has a positive short-term effect on food security
through the channel of increasing utilization, but emergency food aid is also
found to have a negative effect on access.
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Ln(Trade openness)
Applied tariffs on food
NTMs on food
Agricultural aid
Development food aid
Emergency food aid
Ln(GDP)
Ln(GDP per capita)
Ln(Arable land per capita)
Ln(Average rainfall)
Ln(Average temperature)
Conflict
Polity
Food exporting country
Food export volume

Availability
(1)

Access
(2)

Utilization
(3)

Food
Security
(4)

31.71**
(2.10)

57.65***
(3.43)

31.15***
(2.69)

43.97***
(4.21)

1.15***
(3.90)
0.06
(0.62)
0.03
(0.48)
-0.80**
(2.12)
0.19
(1.45)
-1.63
(0.36)
20.78***
(2.61)
7.96
(1.28)
12.79**
(2.17)
1.88
(0.13)
2.73*
(1.92)
-0.95
(1.02)
5.79
(0.56)
1.20
(1.50)

1.57***
(4.84)
-0.23***
(5.81)
-0.10
(1.30)
-0.57
(1.34)
-0.28**
(2.36)
31.28***
(6.59)
14.14
(1.60)
11.96*
(1.76)
17.51***
(2.78)
-49.35***
(3.14)
-5.79***
(3.72)
-3.58***
(3.49)
-48.62***
(4.30)
1.69**
(2.32)

1.45***
(6.40)
0.15**
(2.09)
-0.04
(0.80)
-0.65**
(2.26)
0.29***
(2.90)
8.56**
(2.44)
50.39***
(8.24)
25.92***
(5.45)
-15.43***
(3.42)
-102.26***
(9.46)
-5.60***
(5.13)
-0.92
(1.30)
-32.01***
(4.06)
2.96***
(4.84)

1.29***
(6.30)
0.11*
(1.68)
0.03
(0.62)
-0.98***
(3.74)
0.15*
(1.66)
9.79***
(3.09)
30.11***
(5.46)
15.72***
(3.67)
1.33
(0.33)
-48.09***
(4.93)
-2.64***
(2.68)
-1.93***
(3.01)
-23.80***
(3.35)
1.78***
(3.22)

Observations
488
558
Adjusted R²
0.08
0.42
Notes: The absolute values of the t-scores are in parentheses.
* p<0.05, ** p<0.01, *** p<0.001

488
0.71

488
0.57

TABLE 5: LEVEL-LOG OLS REGRESSIONS ON FOOD SECURITY (SHORT-TERM)
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The size of the economy and the income level of the country are
significant factors in determining national food security. Geographical conditions
also matter, as arable land per capita has a significant positive effect on food
security, access, and utilization. Agro-environmental factors such as rainfall and
temperature levels also have significant short-term effects on food security.
Conflict occurrence generally has a negative effect on food security and its pillars,
with the exception of availability, in which a positive coefficient is observed. This
may be due to the fact that high conflict occurrence attracts greater volumes of
emergency food aid. The coefficients for the food exporting country dummy
variable are significant and negative for food security and the access and
utilization pillars. However, food export volume has a significant positive effect
on food security through increased access and utilization.

4.2. Regressions on Food Security (5Y Lag)

Table 6 displays the results of the second set of regressions, in which the
dependent variables are given five-year lags to estimate the long-term effects of
trade and aid on food security. As in the first set of regressions, in Model 5 the
dependent variable is availability, in Model 6 it is access, in Model 7 it is
utilization, and in Model 8 it is food security.
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Ln(Trade openness)
Applied tariffs on food
NTMs on food
Agricultural aid
Development food aid
Emergency food aid
Ln(GDP)
Ln(GDP per capita)
Ln(Arable land per capita)
Ln(Average rainfall)
Ln(Average temperature)
Conflict
Polity
Food exporting country
Food export volume

Availability
(5)

Access
(6)

Utilization
(7)

Food
Security
(8)

20.07
(1.21)

85.80***
(4.16)

24.48*
(1.89)

42.20***
(3.78)

1.27***
(3.51)
-0.11
(0.66)
0.22**
(2.24)
-0.62
(1.32)
0.11
(0.36)
-9.81*
(1.84)
31.15***
(3.33)
4.34
(0.59)
13.96*
(1.93)
-14.71
(0.89)
2.44
(1.49)
-1.14
(1.03)
9.64
(0.78)
3.03**
(2.12)

1.22***
(2.95)
-0.57***
(3.66)
-0.14
(1.39)
-1.47***
(2.88)
-0.64***
(2.78)
37.82***
(6.00)
2.27
(0.21)
1.86
(0.21)
24.31***
(2.89)
-63.47***
(3.26)
-0.56
(0.28)
-0.92
(0.72)
-58.23***
(4.05)
4.51***
(3.10)

1.34***
(4.73)
0.03
(0.20)
0.06
(0.81)
-1.19***
(3.23)
0.23
(1.02)
8.74**
(2.09)
48.67***
(6.65)
24.38***
(4.28)
-10.04*
(1.77)
-127.38***
(9.90)
-3.46***
(2.70)
-0.65
(0.75)
-47.51***
(4.94)
5.69***
(5.07)

1.25***
(5.15)
-0.01
(0.14)
0.15**
(2.32)
-1.22***
(3.84)
-0.07
(0.38)
8.16**
(2.27)
30.27***
(4.80)
11.78**
(2.40)
6.57
(1.35)
-66.43***
(6.00)
-0.76
(0.69)
-1.62**
(2.19)
-31.57***
(3.81)
4.03***
(4.17)

Observations
341
414
Adjusted R²
0.09
0.34
Notes: The absolute values of the t-scores are in parentheses.
* p<0.05, ** p<0.01, *** p<0.001

341
0.71

341
0.58

TABLE 6: LEVEL-LOG OLS REGRESSIONS ON FOOD SECURITY (LONG-TERM)
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General trade openness maintains significance in the long-term, with
significant positive coefficients in food security, access, and utilization. Trade
barriers on food show surprising results. Non-tariff measures on food have a
long-lasting negative effect on access, yet tariffs on food have long-lasting
positive effects on food security and all three pillars.
One of the most meaningful findings of this study regards the long-term
effects of aid on food security. Agricultural aid showed insignificant implications
in the short-run. Yet in the long-run, agricultural aid shows positive effects on
food security through the channel of availability. However, this is an incomplete
understanding of “aid effectiveness” as its effects on access and utilization remain
insignificant. Another importing finding regarding the long-term effects of aid
are that of food aid. The negative effects of development food aid and emergency
food aid on access are long-lasting. Furthermore, development food aid has a
significantly negative effect on utilization and food security as a whole.
The size of the economy and income level continue to have a long-lasting
effect on food security and most of its pillars. Geography and agro-environmental
factors still matter in the long-run as well. The negative effect of conflict
occurrence is long-lasting for utilization. Lastly, the effects of the net food
exporting country dummy and net food export volumes remain the same.
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5. CONCLUSION

This study investigated several questions regarding the links and
interactions between food security, trade, and aid. The primary question
concerned the effects of trade and aid on food security in developing countries
and its three pillars of “availability,” “access,” and “utilization.”
One of the most important findings from the study is that gaps in food
security between countries of different income levels stem mainly from
differences in the level of “utilization” rather than “availability” and “access.”
Furthermore, economy size, income level, geography, and agro-environmental
factors all have significant effects on food security.
Another important finding from this study is the positive effect of general
trade openness on food security. This effect proved to be long-lasting. Trends
revealed that average tariff rates on food have increased immensely since 1994
but are recently showing a declining trend, and that the absolute number of nontariff measures on food are abruptly increasing in recent years as a form of trade
restriction on food imports. Findings from this study show that although tariffs
on food seem to have a positive effect on food security, non-tariff measures have
a negative long-term impact on access to food. The positive effect of tariffs on
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food security may be rooted from certain politically aware nations that are
especially protective of their agricultural sectors.
The analysis on the effects of aid also brought out some key points. As
mentioned in the introduction, agricultural aid claims to build the capacity of the
agriculture sector of the recipient country, development food aid deals with
chronic food shortages, and emergency food aid responds to immediate food
shortage needs. The results showed that the short-term effects of agricultural aid
were, by all means, insignificant. Although there is evidence of emergency food
aid having positive short-term effects on food security through increased
utilization, this type of aid is found to have long-lasting negative effects on access.
Lastly, development food aid displayed significant negative effects in both the
short and long run. This indicates an undermining effect of food aid on the
capacity of the agricultural sector.
With this said, trade and economic growth, rather than aid, seem to have
stronger implications for enhancing food security.

38

5.1. Policy Implications

With consideration to the results from this study, first and foremost,
developing countries should be careful when raising trade barriers, especially
non-tariff measures, in the name of food security, as their effects on food security
are mixed with possible negative long-term impacts. Instead, countries should
take efforts to boost their level of trade openness and general income level, as
these have been proved to have positive effects on national food security.
Moreover, developing countries should take caution when receiving food aid in
non-emergency situations as the negative effects of development food aid on food
security are found to be long-lasting. Both donor and recipient countries should
take necessary measures to identify the means to which aid can be delivered in a
timely and needs-based manner, and create strategies to minimize the unintended
negative effects that may follow. Countries also need to specifically identify and
address the reasons why emergency food aid decreases access to food. Here,
corruption or distribution problems need to be suspected. In cases where it is
acceptable, development food aid should be transformed to agricultural aid. Even
so, donors and recipients must identify and correct the reason why agricultural
aid has an incomplete positive effect on food security in the long run. Lastly,
within national borders, policy-makers who wish to increase food security levels
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in their country should direct their policies towards increasing levels of utilization
rather than solely aiming for increased availability and access.

5.2. Limitations

There are some limitations to this study that need to be addressed.
Primarily, the statistical analysis is confined to simple OLS estimations, and more
sophisticated methodologies need to be incorporated to prove the robustness of
the results. The research should be extended by using a more comprehensive
index of food security and measures of trade barriers that truly reflect the level
of protection, rather than the sum of measures or the weighted average of tariffs
on food as a whole. Furthermore, the long-term analyses should be expanded to
larger lags of 10 to 20 years as the effects of trade and aid on food security may
be extensively long-lasting. Additionally, the possibility of reverse-causation in
the aspect of aid allocation needs to be considered and correctly addressed. All
in all, this study provides some interesting results on the current status of the
effects of the two major artificial means of boosting food security, trade and aid,
and incites areas of further research on the subject.
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APPENDIX
Code

Description

311

Agriculture

31110

Agricultural policy and
administrative
management

31120

Agricultural development

31130

Agricultural land
resources

31140

Agricultural water
resources

31150

Agricultural inputs

31161

Food crop production

31162

Industrial crops/export
crops

31163
31164

Livestock
Agrarian reform

31165

Agricultural alternative
development

31166
31181

Agricultural extension
Agricultural
education/training

31182

Agricultural research

31191

Agricultural services

Notes on Coverage
Agricultural sector policy, planning and
programs; aid to agricultural ministries;
institution capacity building and advice;
unspecified
agriculture
Integrated projects; farm development
Soil degradation control; soil improvement;
drainage of water logged areas; soil
desalination; agricultural land surveys; land
reclamation
Irrigation, reservoirs, hydraulic structures,
ground water exploitation for agricultural
use
Supply of seeds, fertilizers, agricultural
machinery
Including grains, horticulture, vegetables,
fruits and berries, and
other annual and perennial crops
Including sugar, coffee, cocoa, tea, oil
seeds, nuts, kernels, fibre crops, tobacco,
rubber, etc.
Animal husbandry; animal feed aid
Including agricultural sector adjustment
Projects to reduce illicit drug cultivation
through other agricultural
marketing and production opportunities
Non-formal training in agriculture
Plant breeding, physiology, genetic
resources, ecology, taxonomy,
disease control, agricultural bio-technology,
livestock research
Marketing policies & organization; storage
and transportation;
creation of strategic reserves
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31192

Plant and post-harvest
protection
and pest control

31193

Agricultural financial
services

31194
31195
313

Agricultural co-operatives
Livestock/veterinary
services
Fishing

31310

Fishing policy and
administrative
management

31320

Fishery development

31381

Fishery education/training

31382

Fishery research

31391

Fishery services

Including integrated plant protection,
biological plant protection
activities, supply and management of
agrochemicals, supply of
pesticides, plant protection policy and
legislation
Financial intermediaries for the agricultural
sector including credit schemes; crop
insurance
Including farmers’ organizations
Animal health and management, genetic
resources, feed resources
Fishing sector policy, planning and
programmes; institution capacity building
and advice; ocean and coastal fishing;
marine and freshwater fish surveys and
prospecting; fishing boats/equipment;
unspecified fishing activities.
Exploitation and utilisation of fisheries; fish
stock protection; aquaculture; integrated
fishery projects.
Pilot fish culture; marine/freshwater
biological research.
Fishing harbours; fish markets; fishery
transport and cold storage.

Source: OECD Statistics
TABLE A1: AGRICULTURAL AID REPORTING CODES AND DESCRIPTIONS
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High Income Countries
Antigua and Barbuda
Argentina
Australia
Austria
Bahamas, The
Barbados
Belgium
Bermuda
Brunei Darussalam
Canada
Chile
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
French Polynesia

Germany
Greece
Hong Kong SAR, China
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea, Rep.
Kuwait
Latvia
Lithuania
Luxembourg
Macao SAR, China
Malta
Netherlands
New Caledonia
New Zealand

Norway
Oman
Panama
Poland
Portugal
Saudi Arabia
Slovak Republic
Slovenia
Spain
St. Kitts and Nevis
Sweden
Switzerland
Taiwan, China
Trinidad and Tobago
United Arab Emirates
United Kingdom
United States
Uruguay

Upper-Middle Income Countries
Albania
Algeria
Armenia
Azerbaijan
Belarus
Belize
Bosnia and Herzegovina
Botswana
Brazil
Bulgaria
China
Colombia
Costa Rica
Cuba
Dominica
Dominican Republic
Ecuador

Fiji
Gabon
Grenada
Guatemala
Guyana
Iran, Islamic Rep.
Iraq
Jamaica
Jordan
Kazakhstan
Lebanon
Macedonia, FYR
Malaysia
Maldives
Mauritius
Mexico
St. Vincent and the
Grenadines
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Montenegro
Namibia
Paraguay
Peru
Romania
Russian Federation
Samoa
South Africa
St. Lucia
Suriname
Thailand
Turkey
Turkmenistan
Venezuela, RB

Lower-Middle Income Countries
Angola
Bangladesh
Bolivia
Cote d'Ivoire
Cabo Verde
Cambodia
Cameroon
Congo, Rep.
Djibouti
Egypt, Arab Rep.
El Salvador
Georgia
Ghana
Honduras

India
Indonesia
Kenya
Kiribati
Kyrgyz Republic
Lao PDR
Lesotho
Mauritania
Mongolia
Morocco
Myanmar
Nicaragua
Nigeria
Pakistan

Philippines
São Tomé and Príncipe
Solomon Islands
Sri Lanka
Sudan
Swaziland
Tunisia
Ukraine
Uzbekistan
Vanuatu
Vietnam
Zambia

Low Income Countries
Afghanistan
Benin
Burkina Faso
Central African Republic
Chad
Ethiopia
Gambia, The
Guinea
Guinea-Bissau

Haiti
Korea, Dem. People's Rep.
Liberia
Madagascar
Malawi
Mali
Mozambique
Nepal
Niger

Rwanda
Senegal
Sierra Leone
Tajikistan
Tanzania
Togo
Uganda
Yemen, Rep.
Zimbabwe

TABLE A2: COUNTRY COVERAGE OF THE DATA SET
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HS Code (2-digits)

Product

HS 01
HS 02
HS 03
HS 04
HS 07
HS 08
HS 09
HS 10
HS 11
HS 12
HS 13
HS 15
HS 16
HS 17
HS 18
HS 19
HS 20
HS 21
HS 22
HS 33

Live animals
Meat, edible
Fish, crustaceans
Dairy products
Edible vegetables
Edible fruits, nuts
Coffee, tea, spices
Cereals
Milling products
Oilseeds
Lac, gums, resins
Fats, animal and vegetable
Meat and fish preparations
Sugars
Cocoa
Cereal, flour, starch
Vegetable and fruit preparations
Miscellaneous edible preparations
Beverages
Essential oils

Source: Compiled by the author using information from the United States
Department of Agriculture Economic Research Service
TABLE A3: TWO-DIGIT HARMONIZED SYSTEM (HS) CODES FOR “FOOD AND
BEVERAGES”
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Indicator (Variable)
Food supply (kg/capita/yr)
Food supply variability
(kcal/capita/day)
Food consumption (kcal/capita/day)
Undernourished ratio (international
standards)
Fat consumption (g/capita/day)
Protein consumption (g/capita/day)
Trade openness ((Exports +
Imports)/GDP)
Applied tariff rates on food
(weighted average)*
Non-tariff measures on food
(total)*
Total agricultural aid (constant
2016 million US$)
Total development food aid
(constant 2016 million US$)
Total emergency food aid (constant
2016 million US$)
GDP (constant 2010 US$)
GDP per capita (constant 2010
US$)
Arable land (hectares per person)
Average rainfall (mm)
Average temperature (°C)
Conflict occurrence
Polity IV
Food exporting country

Source
FAO
FAO
FAO
World Bank World Development
Indicators
FAO
FAO
World Bank World Development
Indicators
UNCTAD-Trade Analysis Information
System (TRAINS)
WTO, Integrated Trade Intelligence
Portal (I-TIP), Total NTMs on Food as
of January 1 of each year (in force and
in initiation)
OECD Statistics
OECD Statistics
OECD Statistics
World Bank World Development
Indicators
World Bank World Development
Indicators
FAO
World Bank Climate Change
Knowledge Portal
World Bank Climate Change
Knowledge Portal
INSCR Data
INSCR Data
UN COMTRADE, Dummy variable
with values of 1 for observations that
are net food exporting countries in the
particular year and values of 0 for
49

observations that are net food
importing countries in the particular
year
UN COMTRADE

Food export volume (Value of total
food exports in US$ –Value of total
food imports in US$)
* HS-Codes for “Food”: HS-01, HS-02, HS-03, HS-04, HS-07, HS-08, HS-09,
HS-10, HS-11, HS-12, HS-13, HS-15, HS-16, HS-17, HS-18, HS-19, HS-20, HS21, HS-22, HS-33
TABLE A4: VARIABLE DESCRIPTION AND SOURCES
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GRAPH A1: TRENDS IN GDP

GRAPH A2: TRENDS IN GDP PER CAPITA
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GRAPH A3: TRENDS IN ARABLE LAND PER CAPITA

GRAPH A4: TRENDS IN AVERAGE RAINFALL

52

GRAPH A5: TRENDS IN AVERAGE TEMPERATURE

GRAPH A6: TRENDS IN CONFLICT OCCURRENCE
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GRAPH A7: TRENDS IN POLITY
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Ln(Trade openness)
Applied tariffs on food
NTMs on food
Agricultural aid
Development food aid
Emergency food aid
Ln(GDP)
Ln(GDP per capita)
Ln(Arable land per capita)
Ln(Average rainfall)
Ln(Average temperature)
Conflict
Polity
Food exporting country
Food export volume

Availability
(9)

Access
(10)

Utilization
(11)

Food
Security
(12)

12.80
(1.18)

49.77***
(4.70)

29.08***
(3.04)

29.69***
(4.18)

0.98***
(3.95)
0.08***
(2.90)
0.09
(1.28)
-0.18
(0.46)
0.21
(1.56)
-5.74
(1.46)
40.03***
(6.89)
7.56
(1.56)
9.93**
(2.08)
-36.95***
(5.19)
3.60***
(2.96)
0.75
(0.89)
-22.75**
(2.55)
1.00**
(2.24)

1.08***
(4.45)
-0.14***
(9.79)
-0.16**
(2.41)
-0.65*
(1.69)
-0.34***
(3.01)
33.12***
(8.91)
7.37
(1.29)
12.64***
(2.66)
5.82
(1.25)
-24.75***
(3.52)
-6.66***
(5.63)
-3.08***
(3.79)
-45.57***
(5.21)
1.45***
(3.58)

0.56***
(2.57)
0.08**
(3.10)
-0.10
(1.62)
-0.55
(1.62)
0.27**
(2.25)
18.72***
(5.42)
69.48***
(13.56)
20.52***
(4.82)
-28.18***
(6.70)
-36.26***
(5.77)
-4.94***
(4.60)
0.27
(0.36)
-38.79***
(4.93)
2.83***
(7.21)

0.76***
(4.70)
0.05***
(2.78)
0.03
(0.69)
-0.84***
(3.35)
0.14
(1.51)
12.78***
(4.99)
39.50***
(10.40)
11.56***
(3.66)
-5.84*
(1.87)
-29.93***
(6.43)
-2.78***
(3.49)
-1.08**
(1.96)
-33.31***
(5.72)
1.78***
(6.11)

Observations
722
828
Adjusted R²
0.29
0.48
Notes: The absolute values of the t-scores are in parentheses.
* p<0.05, ** p<0.01, *** p<0.001

722
0.81

TABLE A5: LEVEL-LOG OLS REGRESSIONS ON FOOD SECURITY
(SHORT-TERM, ALL COUNTRIES)
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722
0.75

Ln(Trade openness)
Applied tariffs on food
NTMs on food
Agricultural aid
Development food aid
Emergency food aid
Ln(GDP)
Ln(GDP per capita)
Ln(Arable land per capita)
Ln(Average rainfall)
Ln(Average temperature)
Conflict
Polity
Food exporting country
Food export volume

Availability
(13)

Access
(14)

Utilization
(15)

Food
Security
(16)

6.22
(0.51)

13.80***
(4.69)

24.43**
(2.18)

28.98***
(3.68)

1.04***
(3.63)
0.08**
(1.99)
0.19**
(2.03)
-0.05
(0.10)
0.32
(1.09)
-10.54**
(2.42)
42.10***
(6.43)
8.41
(1.49)
10.65*
(1.89)
-46.12***
(5.14)
2.62*
(1.89)
0.18
(0.18)
-16.59
(1.61)
1.67***
(2.67)

0.82**
(2.57)
-0.19***
(4.72)
-0.23**
(2.53)
-1.31***
(2.76)
-0.74***
(3.33)
37.11***
(7.56)
-1.56
(0.21)
14.63**
(2.35)
6.82
(1.10)
-21.79**
(2.42)
-3.37**
(2.17)
-1.06
(0.97)
-44.30***
(3.89)
1.45**
(2.23)

0.23
(0.88)
0.07*
(1.89)
-0.01
(0.16)
-1.11***
(2.62)
0.39
(1.46)
19.58***
(4.91)
67.07***
(11.22)
19.29***
(3.73)
-26.87***
(5.23)
-56.74***
(6.92)
-2.97**
(2.34)
0.40
(0.44)
-46.60***
(4.95)
4.01***
(7.00)

0.61***
(3.31)
0.04*
(1.70)
0.12*
(1.92)
-1.07***
(3.59)
0.02
(0.12)
12.49***
(4.45)
37.87***
(8.99)
11.17***
(3.06)
-3.13
(0.87)
-43.53***
(7.54)
-1.36
(1.52)
-0.92
(1.45)
-36.02***
(5.43)
2.59***
(6.41)

Observations
503
612
Adjusted R²
0.30
0.36
Notes: The absolute values of the t-scores are in parentheses.
* p<0.05, ** p<0.01, *** p<0.001

503
0.81

TABLE A6: LEVEL-LOG OLS REGRESSIONS ON FOOD SECURITY
(LONG-TERM, ALL COUNTRIES)
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503
0.75

국문 초록

식량안보에 대한 무역과 원조의 영향 분석

본 연구는 국가의 식량안보를 향상시키는 두 가지 주요 수단
인 무역과 원조의 효과를 분석한다. 저자는 식량안보의 세 가지 차원
인 가용성, 접근성 및 활용성과 무역의 세 가지 측면인 일반 무역 개
방성, 식량에 대한 관세 및 식량에 대한 비관세조치, 그리고 세 가지
유형의 원조인 농업 원조, 개발 식량 원조 및 긴급구호 식량 원조를
살펴본다. 연구 결과, 원조보다는 무역 및 소득 수준이 식량안보를 강
화시키는데 더 큰 영향을 미치는 것으로 나타났다.
식량에 대한 관세가 점차 감소하고 있는 반면, 식량에 대한
비관세조치는 최근 몇 년간 급격히 증가해왔다. 일반 무역 개방 수준
은 식량안보에 대한 긍정적인 효과가 있는 것으로 나타나지만, 식량
에 대한 무역 장벽의 영향은 분명하지 않다. 관세는 식량안보에 긍정
적인 영향을 미칠 수 있는 것으로 보이지만 비관세조치는 식량 접근
성에 장기간 지속되는 부정적인 영향을 미치는 것으로 나타났다. 더
불어 농업 원조는 단기적으로는 식량 안보에 뚜렷한 영향을 미치지
않지만, 장기적으로는 식량 가용성을 높이는데 도움이 될 수 있다. 그
러나 개발 식량 원조의 단기적 및 장기적 영향 모두 부정적이며, 긴
급구호 식량 원조 또한 장기적으로는 식량 안보에 부정적인 영향을
미친다는 증거가 있다.
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