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Executive summary
This work contributes to the empirical debate on the impact of agricultural policies on food and
nutrition security (FNS). To this aim, it first summarizes some of the arguments and conceptual
issues regarding the relationship between agricultural policies and FNS. Whether agricultural trade
liberalization improves food security or not is theoretically ambiguous because trade policy
influences food production and consumption at both the national and international level. Any
change in the trade regime will have a direct effect on rural and urban incomes, and employment,
and through these on income distribution. More generally, the nature and magnitude of the effect
depends on a number of factors, including: the pace, sequencing and scope of liberalization; the
extent of adaptability of the poor to changing economic conditions; the degree of exposure of the
country to food imports; the presence of favourable initial conditions and accompanying measures
such as adequate regulatory and export capacity; and the time horizon considered.
While there is some consensus on the explanation of the empirical evidence on agricultural
protection and taxation, the debate on the impact of these measures on food security is still
animated and performing a sound assessment is quite challenging. On the one hand, there are
multiple links and interactions between trade and FSN at the individual and macro level. On the
other hand, there has to be credible exogenous variation in order to establish a causal relationship
between public intervention and resulting food security outcomes, but countries may adopt
different policies according to distinctive characteristics and this may drive the results in terms of
FNS (self-selection bias).
To handle these challenges, this work proposes the application of a non-parametric matching
technique, namely the Generalized Propensity Score (GPS). This method properly addresses the
identification issue between changes in agricultural policies and changes in the expected levels of
FNS by controlling for the likely presence of self-selection bias, i.e. unobserved heterogeneity in
adopting different policies that may be related to the FNS outcomes. In contrast to previous GPS
applications, this exercise looks at the relation between food supply and the actual agricultural
policy distortions by countries characterized by similar treatment probability. This allows a
contribution to be made to the literature attempting to create FNS typologies for countries at
different levels of development and with different agroclimatic conditions or natural endowments
for food production.
The work presents some results that provide empirical evidence of a significant impact of
agricultural policies on food availability. More specifically, countries supporting the primary sector
tend to be better off and this is in contrast with the usual claims made by free trade supporters that
any policies would do more harm than good. However, the paper also shows that governments may
be tempted to provide “too much of a good thing”, since the highest levels of support are associated
with lower levels of performance in terms of food availability.
The results of the GPS estimates do not allow normative implications to be drawn. However, the
evidence of a positive impact suggests that it is worth deepening the analysis, looking at the actual
policies implemented by specific countries.
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1. Introduction
The objective of this work is to contribute to the empirical debate on the impact of agricultural
policies on food and nutrition security (FNS). While there is some consensus on the explanation of
the empirical evidence on agricultural protection and taxation (Swinnen, 2010), the debate on the
impact of these measures on food security is still animated and rather surprisingly little hard
evidence exists. Consequently, such an assessment is quite challenging. On the one hand, there are
multiple links and interactions between trade and FSN, both at the individual and macro level (DiazBonilla et al., 2002; Huchet, Bourdon and Laroche Dupraz, 2014). On the other hand, there needs to
be credible exogenous variation in order to establish a causal relationship between public
intervention and resulting food security outcomes, but countries may adopt different policies
according to distinctive characteristics and this may drive the results in terms of FNS (self-selection
bias).
To handle these challenges a non-parametric matching technique is applied, namely the Generalized
Propensity Score (GPS). This method properly addresses the identification issue between changes in
agricultural policies and changes in the expected levels of FNS, as well as controlling for the likely
presence of self-selection bias, i.e. unobserved heterogeneity in adopting different policies that may
be related to the FNS outcomes. In contrast to previous GPS applications (Magrini et al., 2014)
where the dose-response function (DRF) is estimated over GPS strata, pooling together observations
from different countries and periods, in this case the relationship is investigated between food
supply and the actual agricultural policy distortions by countries characterized by similar treatment
probability. This allows a contribution to be made to the literature attempting to create FNS
typologies for countries at different levels of development and with different agro-climatic
conditions or natural endowments for food production (Yu et al., 2010; Matthews, 2013). This
approach represents an improvement with respect to the strategy to deal properly with the issue of
heterogeneity in the causal impact of different policies and strategies for FNS.
Section 2 summarizes some of the arguments and conceptual issues regarding the relationship
between agricultural policies and FNS. Section 3 presents the main results, providing empirical
evidence of a significant impact of agricultural policies on food availability. More specifically,
countries supporting the primary sector tend to be better off and this is in contrast with the usual
claims made by free trade supporters that any policies would do more harm than good. However, it
is also shown that governments may be tempted to provide “too much of a good thing”, since the
highest levels of support are associated with lower levels of performances in terms of food
availability.
Our analysis does not allow normative implications to be drawn because the costs of the treatment
represented by agricultural policies are not considered. However, the evidence that these policies
are (at least) effective is certainly important and justifies further analysis of the actual policy mixes
adopted by specific countries. In this perspective, Section 4 draws on wider research on policy
reform to provide some general remarks on complementary policies and reform sequencing able to
boost FNS.
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2. What role for agricultural policies in improving food security?
FAO (2007, 2011) has repeatedly questioned whether further liberalization of trade in some
agricultural products by some poorer developing countries should be a key component of an optimal
approach to trade policy reform. The basis for such an argument is efficiency and draws by and large
on the following observations:





Past experiences where the development of more competitive import competing sectors, in
addition to generating significant multiplier effects through income generation and
expenditure in local markets, is likely to be a necessary precursor to building the scale of
activity required for the development of broad-based export (World Bank, 2004).
Insights from the agricultural development literature on the role that agriculture can play in
economic growth and on the assistance that it might require in fulfilling that role (FAO,
2007).
The role of increased food staples productivity in wider agricultural and economic
development: it relates to increased self-sufficiency as a means by which widespread
backward and forward linkages can be taken advantage of to promote dynamic rural
economic growth and poverty reduction (FAO, 2011).

Cases of successful agriculture-led growth have been observed to require significant government
intervention at early stages of development to alleviate the pervasive nature of market failures,
which are reflected in weak input and output markets, lack of seasonal financing and limited
availability of risk management instruments (Morrison and Sarris, 2007). Especially in low-income
countries, it has also been suggested that – because of weak institutions and market failures – some
market interventions may be warranted. In view of agriculture’s crucial role in economic growth and
poverty reduction, greater sensitivity to the implications of trade liberalization, and the relative
weaknesses in infrastructures and supply-side capability, much more attention and focus need to be
given to agriculture (FAO, 2011; Matthews, 2013).
These arguments need to be balanced against multiple drawbacks. The use of trade measures to
insulate economies from shocks to world prices can, at best, transfer the risks associated with
commodity production and trade and if many countries seek to transfer price risk to others, the
outcome is likely to be ineffective (Anderson et al., 2013). Despite declared intentions, government
interventions are not always successful: import substitution has a bad name also because of the
perceived failure of economic development strategies in many developing countries in the 1950s –
1970s, which were based on the import substitution model (albeit focused on the manufacturing
sector rather than agriculture).
Whether trade liberalization improves food security is theoretically ambiguous because trade policy
influences both global food availability (in the case of a major importer or exporter), and national
food availability (through both imports and production). Any change in the trade regime will have a
direct effect on both rural and urban incomes, and employment, and through these on income
distribution. In addition, there will be an effect on government revenues through, for example, a
change in the level of revenue from import levies. Trade liberalization implies a change in the
relative prices of traded and non-traded goods and factors in a previously protected sector or
economy. The change in relative prices will induce changes in the allocation of resources to different
activities and hence changes in both subsectoral and aggregate levels of production. In turn, changes
in income levels (which are expected to increase in aggregate as resources are used more efficiently)
have the potential both to reduce poverty levels and in doing so, to improve the food security status
by increasing the access of the poor to food (FAO, 2003).
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More generally, the nature and magnitude of the effect depends on a number of factors, including:
the pace, sequencing and scope of liberalization (i.e. policy change is usually a process that occurs
over a number of years, even decades, and often in an intermittent and even inconsistent manner);
the extent of adaptability of the poor (in terms of location and skill and the constraints they face) to
changing economic conditions; the degree of exposure of the country to food imports; the presence
of favourable initial conditions and accompanying measures such as adequate regulatory and export
capacity; and the time horizon (short term versus medium to long term) considered.
A single model cannot capture all these impacts satisfactorily. Global models capture the key
international interactions, but seldom the household level consequences within countries, while
national models using household level data miss out on the global picture. Clear interpretation of
the evidence is a challenge because a wide range of metrics are used to characterize food security
outcomes, including those based on consumption, malnutrition and measures of self-sufficiency and
prices (i.e. the consequences of reform for food security are analysed both in the aggregate and at
the household level). In point of fact, there is little or no consensus about the empirical relationship
between trade liberalization events and food availability and security (see Appendix B for a brief
review of the most recent applied works classified by methodological approach).

3. Empirical evidence
The focus is on the evaluation of agricultural policies in terms of food security impact. Any policy
evaluation is characterized by a missing data problem. There would be no evaluation problem were
it possible to observe the counterfactual food security levels if countries had not implemented any
policy.

3.1 Country heterogeneity and self-selection bias
If plots are produced for a number of countries, providing the data points for different measures of
food availability and agricultural support over a period of time, Figure 1 is produced, showing the
absence of a clear pattern: countries with a similar level of support register heterogeneous levels of
food availability and vice versa. It is worth noting that the picture does not change for different time
periods (see Figures 1A and 2A in the Appendix showing the same relation for the two subperiods
1990–2000 and 2000–2010).
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Figure 1: Scatter diagram of food availability and Nominal Assistance Coefficients by country
(average values 1990–2010)

Source: authors’ elaboration.
Food Availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)
NAC= Nominal Assistance Coefficient (from Anderson and Nelgen, 2012)

Figure 1 is confusing at best, and misleading at worst, because it is plagued by so-called “selfselection bias”. For example, most developed countries show, on average and ceteris paribus, higher
rates of protection and this may suggest some positive association between policy support and FSN.
Generally speaking, there are two types of non-random selection: selection on the untreated
outcome, as countries with different FNS outcomes are likely to adopt different policies, and
selection on the (expected) gains, whereby expected FNS outcomes determine policy adoption.
Whether agricultural policies improve food security or not is theoretically ambiguous because the
nature and magnitude of the effect depend on a number of factors, including: the pace; sequencing
and scope of liberalization (see Section 3); the extent of adaptability of private agents to changing
economic conditions; the degree of exposure of the country to food imports; the presence of
favourable initial conditions; and accompanying measures such as adequate regulatory and export
capacity. A recent review (McCorriston et al., 2013) on the evidence for links between agricultural
trade liberalization in developing countries and food security found that of 34 studies, 13 reported
that food security would improve, ten that it would decline, while the remaining 11 reported a
mixed outcome with food security metrics varying across segments of the population, regions and
time, or with alternative food security metrics indicating different outcomes for specific countries.
As a consequence, reliance must be placed on other methods, such as the econometric approach
(e.g. instrumental variable estimation or Heckman’s two-stage estimation) or matching, attempting
to mimic the randomized assignment of the experimental setting, but doing so with nonexperimental data. In this case, matching is used to re-establish the experimental conditions in a
non-experimental setting, relying on observable variables to account for selection.
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3.2 Generalized Propensity Score Matching
The aim of matching is simple: to line up comparison observations according to sufficient observable
factors to remove systematic differences in the evaluation outcome between treated and untreated.
In other terms, it is ensured that the treated and the untreated groups are equal in all aspects apart
from the treatment status. For this “selection on observables” approach, a clear understanding of
the determinants of assignment is essential to rule on which the matching is based.
A serious limitation to the implementation of matching is the dimensionality of the space of the
matching (observable) variables, X. The dimensionality increases exponentially with the number of
variables in X, making it virtually impossible to find a match for each observation within a finite (even
if large) sample when more than a few variables are being controlled for. A popular alternative is to
match on a function of X. Usually this is carried out on the probability of treatment, given the set of
characteristics X. If P(X) is such a probability, known as the “propensity score”, knowledge of P(X)
reduces the matching problem to a single dimension, thus simplifying the matching procedure
significantly.
The Generalized Propensity Score Matching (GPS) estimator is a non-parametric method to correct
for selection bias in a setting with a continuous treatment, i.e. the intensity of policy support in our
case, by comparing units that are similar in terms of their observable determinants of “treatment
intensity" within the treatment group. Hence, it does not require untreated control groups.
The GPS removes the bias associated with differences in covariates in three steps:

In the first step, the GPS is estimated, and its balancing property is checked. If balancing holds,
observations within GPS strata can be considered as identical in terms of their observable
characteristics, independently of their actual policies.

The second step is estimation of the conditional expectation of the outcome as a function of
two scalar variables, the policy intensity and the GPS.

The final step is to compute the average dose-response function (DRF) of the outcome (i.e. the
different dimensions of food security) by averaging the conditional expectation over the GPS at
any different level of policy support.
Among the various quasi-experimental impact evaluation techniques, the GPS approach is the most
convincing for a number of reasons: i) it takes full advantage of the longitudinal dimension of panel
data and can incorporate time-varying confounders; ii) it is not compelled to undertake the difficult
task of constructing a control group with similar characteristics – which is mandatory with the binary
treatment as well as various other matching techniques (e.g. synthetic control); iii) it is nonparametric, taking into account the presence of non-linearities in the relationship.
3.2.1

Data

Aggregate Dose Response Functions (DRFs) are estimated for a sample of 64 countries for the period
1990–2010. The non-parametric functional forms of the aggregate relationships between the
different dimensions of FSN and agricultural trade policy distortions are provided (proxied by the
Anderson and Nelgen 2012 Nominal Rate of Assistance, NRA). To this end, three different sets of
annual data are used: i) the NRA (i.e. the treatment, derived from the World Bank dataset Anderson
and Nelgen, 2012); ii) the observable characteristics able to explain the probability of reaching a
specific level of NRA (i.e. the covariates); iii) the outcome in terms of different food security
indicators: in this case, focus is on a specific dimension, namely the availability of food supply (in
kcal/capita/day) from FAO Food Balance Sheets.
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These are the pre-treatment variables used to estimate the GPS: the log of real per capita GDP, its
squared and cubic powers (to control for non-linearities in the anti-trade behaviour of the most
advanced economies and to facilitate the balancing property as suggested by Dehejia and Wahba
1999 and Dehejia 2005); the log of total population (to control for country size); the log of per
capita arable land (to control for the relative agricultural comparative advantage); the food
production index (to control for the actual productivity of the agricultural sector); the share of the
value of food imports over total exports and its squared power (to control for the level of country
food dependence on abroad); the absolute percentage (positive and negative) deviations from the
trend in international food prices (to control for the presence of asymmetric policy responses to
sizeable changes in price levels); and a measure of international food price volatility (to control also
for the second moment of the relationship between international price dynamics and trade
distortions). Furthermore, they add a set of dummy variables to control for net exporter status and
the recent food crisis (2007/2008), and a set of unobservable factors for the groups of countries
belonging to the same regional area – African developing countries (base); Asian developing
countries; European transition economies; Latin American developing countries and high income
countries. It is worth recalling that there is always a trade-off between increasing the explanatory
power due to the use of additional covariates and the risk of over-parameterized models that could,
in turn, exacerbate the support problem1 and increase the variance of the propensity score
estimates.
Magrini et al. (2014) use the same data to estimate Dose Response Functions (DRFs) for several
dimensions of food security: here focus is on the food availability. To avoid any risk of
misspecification, the group of developed countries (i.e. countries with an annual real GDP above
US$12 000) was removed from the sample because the countries are commonly not considered to
be food insecure. Consequently, the subsequent empirical analysis was carried out on a subsample
of 50 developing, transition and least developed countries for the period 1990–2000. NRA data have
been converted to a Nominal Assistance Coefficient (NAC = 1 + NRA) in order to transform negative
NRA values (i.e. when producers receive less than the price at the border in the absence of
government intervention) into NAC values between zero and one (one becomes the threshold
between a positive and negative NRA). Movements of domestic prices above the world ones, for
instance through import taxes or export subsidies, lead to increases in NAC values above unit, while
trade liberalization is signalled by reductions in the NAC. However, when policies are targeted at
domestic producers, as in the case of import subsidies or export taxes, the dynamics are reversed. In
these cases, world prices are higher than domestic ones: NACs are lower than one and they would
increase due to trade liberalization. Finally, NAC observations before the five percentile and after the
95 percentile have been removed from the sample in order to clean the dataset of potential outliers.
Finally, a zero-skewness log transformation was applied to normalize the NAC distribution. More
details about variables and data are provided in Magrini et al. (2014).
3.2.2

Average treatment effects

Using the first stage GPS estimate, Magrini et al. (2014) define four treatment and comparison
groups where the distribution of observable characteristics is balanced across eight strata.
Differences in FNS outcomes can be explained in terms of the NAC level within these groups and
strata. According to the estimated DRF for the food availability (FA) dimension, (see Figure 2, upper
panel), higher levels of FA (in kcal/capita/day) are associated with positive values of support
1

The common support represents the subspace of the distribution of the covariates that needs to be present
among the treated and the control groups. Other crucial assumptions are: 1) the “unique treatment", i.e. the
treatment is identical for each treated observation; 2) “non- interference", i.e. observation on one unit should
be unaffected by the particular assignment of treatments to the other units.
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(specifically NAC values ranging from 0.9 to 1.2). The estimated DRF shows that NAC values greater
than 1.2 (equivalent to appreciable output subsidy and/or consumption tax) as well as a more severe
export taxation (i.e. NAC values below 0.9) have lower impacts on expected FA (as showed by the
negative values of the treatment effect function, see Figure 2, bottom panel).
Figure 2: Estimated DRF for food supply

Source: Magrini et al., 2014, p. 19.
The evidence is intriguing because it is not consistent with the usual claims made by free trade
supporters that any distorting policies would do more harm than good. However, it is not obvious
how to draw implications about specific countries and policies because the DRF function is estimated
over GPS strata, pooling together observations from different countries and periods. In other terms,
each treatment level on the horizontal axis corresponds to a set of observations regarding different
countries and periods.

3.3 Looking at country heterogeneity using the estimated DRF
Our goal is to disentangle the “cloud” presented in Figure 1, looking at the relationship between NAC
and FNS for groups of “comparable” countries. The literature provides many typologies mapping
countries at different levels of development and with different agro-climatic conditions or natural
endowments for food production (Yu et al., 2010; Matthews, 2013). However, there is not, and
there cannot be, a universal solution such as a typology solving the problem of the self-selection bias
once and for all. Any typology is specific to the purpose it is supposed to accomplish: accordingly, in
this case it is deemed appropriate to build a classification consistent with the results of the GPS
estimation.
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More specifically, countries are clustered according to their predicted level of aggregate “agricultural
policy intensity” (predicted NAC) as a function of their observable characteristics. The predicted NAC
is estimated using the results of the regression of the observed NACs on the set of observable
characteristics that allow estimation of the GPS.2 This is the same regression carried out in the first
step of the GPS. However, it is apparent that GPS refer to individual observations and the estimation
results are balanced in order to obtain a satisfactory matching, while in this case results are
computed at the country level and there is no concern about the balancing properties.
Table 1 presents the predicted level of NAC (NAC=1+NRA, where NRA stands for the Anderson and
Nelgen’s 2012 Nominal Rate of Assistance) for the 50 countries included in the sample. 3
Table 1: Predicted NAC (panel regression with time and country fixed effects)
Country

Predicted
NAC
1.153556
0.8925972
0.8786237
1.212749
0.7582799
0.951707
0.7744774
1.315551
1.278213
0.9848522
1.280952
1.233006
1.190726
1.208519
0.6524088
0.9726811
1.269229
1.044012
1.14141
0.9409866
0.9151085
1.226052
1.184776
0.8049984
1.324343
0.7562147
1.30825

Argentina
Bangladesh
Benin
Bulgaria
Burkina Faso
Cameroon
Chad
Chile
Colombia
Cote d'Ivoire
Dominican Republic
Ecuador
Egypt
Estonia
Ethiopia
Ghana
Hungary
India
Indonesia
Kazakhstan
Kenya
Latvia
Lithuania
Madagascar
Malaysia
Mali
Mexico

2

To control for time varying unobservable confounders the analysis also includes time and country fixed
effects.
3
It is computed as follows: [EP(1+d) - EP]/EP, where E is the exchange rate, d is any source of distortion due to
government interventions and P is the foreign price of an identical product in the international market).
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Morocco
Mozambique
Nicaragua
Nigeria
Pakistan
Philippines
Poland
Romania
Republic of Southern Africa
Russian Federation
Senegal
Slovakia
Sri Lanka
Sudan
Thailand
Togo
Turkey
Uganda
Ukraine
United Republic of Tanzania
Viet Nam
Zambia
Zimbabwe
Source: authors' elaboration.

1.084505
0.6541332
1.004054
0.9240167
1.031384
1.123389
1.282673
1.200473
1.211408
1.144302
0.9121103
1.29654
1.133811
0.9229836
1.227164
0.7439208
1.236943
0.807388
1.085111
0.7983996
1.008266
0.8375155
0.6098555

NAC=1+NRA (Anderson and Nelgen, 2012).

Then, based on the evidence provided by the DRF, three thresholds are used in terms of NAC (0.92,
1.09 and 1.2) to define four groups of countries according to the average predicted NAC level:

group 1: countries with negative expected agricultural policy bias: i.e. countries
characterized by an average of NAC <1;

group 2: countries with no expected agricultural policy bias: i.e. countries characterized
by an average of NAC between 0.92 and 1.09;

group 3: countries with positive expected agricultural policy bias: i.e. countries
characterized by an average NAC between 1.09 and 1.2;

group 4: countries with high positive expected agricultural policy bias: i.e. countries
characterized by an average of NAC >1.2.
Tables A1-A4 in the Appendix report the countries that belong to each group according to their
predicted NAC, together with their average level of observed NAC.
3.3.1

Comparing observed and predicted performances by looking at averages

Looking at the relation between the observed FNS outcomes and the actual agricultural policy
distortions by country characterized by similar predicted treatment can be seen as an adequate
strategy to deal properly with the issue of heterogeneity in the causal impact of different policies
and strategies for food security (in the same vein as Yu et al., 2010 and Matthews, 2013). To this
end, the first exercise focused on one dimension of FSN, i.e. Food Supply (the same analysis could be
repeated for other dimensions of FSN).
9

Figures 3–6 are plots of the scatter data points for the observed FNS and the average policy
distortions (reported in Figure 1) but this time by subsample of countries clustered in the four
groups of performances according to their predicted level of NAC (see Tables A1-A4 in the
Appendix). Specifically, Figure 3 shows the actual performances of the subsample of countries
expected to register an NAC level lower than one. Since the horizontal axis measures the observed
NAC, the figure shows that the policy stance of these countries was not biased against agriculture:
most observations are close to unity. Results show that within a group characterized by low FNS
outcomes (the scale on the vertical axis is smaller than for the other figures), food availability
improves when the bias against agriculture is reduced.
Figure 3: NAC and FA for countries with predicted NAC values lower than 1 (average values)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets).
NAC= Nominal Assistance Coefficient (from Anderson and Nelgen, 2012).

Figure 4 shows the results for group 2, including countries without a significant policy bias either in
favour or against the agricultural sector because the predicted NAC lies between 0.92 and 1.09.
Consistently with the DRF presented in Figure 2, these countries register, on average, a higher level
of FA than those in the previous group (while in the previous group the majority of countries show
an average level of FA below 2200, in this second group only Nicaragua is below this threshold). On
the other hand, if Morocco is excluded, actually supporting agriculture much more than expected,
there is no clear emerging pattern. When countries have a neutral policy stance towards agriculture,
the outcome in terms of food availability is likely to be influenced by other factors.
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Figure 4: NAC and FA for countries with predicted NAC values close to 1 (average values)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)
NAC= Nominal Assistance Coefficient (from Anderson and Nelgen, 2012)

Figure 5: NAC and FA for countries with moderate positive NAC values (average values)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)
NAC= Nominal Assistance Coefficient (from Anderson and Nelgen, 2012)
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Figure 5 refers to a few countries that are expected to provide moderate support to agriculture.
Actual policies are much more differentiated and also in this case there does not seem to be a clear
relationship between treatment and FNS outcome. On the contrary, a large group of countries is
expected to provide a level of support higher than 1.2. In point of fact, the range of policies
implemented is much broader since Figure 6 includes cases of (moderate) negative bias. Also, in
terms of FNS results, this is the figure with the largest range of outcomes. The positive relationship
between the policy indicator and the FNS outcome shows that these are the countries that account
for the DRF section characterized by a positive first derivative (see Figure 2).
Figure 6: NAC and FA for countries with a large expected NAC values (average values)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)
NAC= Nominal Assistance Coefficient (from Anderson and Nelgen, 2012)

3.3.2

Comparing observed and predicted performances by looking at frequencies

Since the average values are influenced by outliers (i.e. extreme values that can be interpreted more
as a shock than as a standard information by local operators), the number of times where countries
maintain the same policy stance (i.e. its relative frequency) can be seen as a better proxy for looking
at the relationship between agricultural policy and FSN. The relative frequencies of NAC (i.e. the
number of times the country keeps the same range of the annual level of NAC) for all countries in
this sample over the period 1990–2010 are reported in Table A-5 in the Appendix.
Figures from 7 to 10 show the policy consistency of the countries included in each of the four
groups. Consistency is measured on the horizontal axis as the relative frequencies of observations
falling within the expected range, i.e. below 0.92, between 0.92 and 1.09, between 1.09 and 1.2,
above 1.2. The actual FNS outcomes are still reported on the vertical axis.
Figure 7 confirms that most of the countries expected to implement policies biased against
agriculture did not behave consistently with the expectation. The policy stance of the countries with
a relative frequency close to zero is differentiated and the FNS outcomes vary accordingly. However,
12

Figure 7 also shows that a more consistent policy bias against the agricultural sector is associated
with lower FNS outcomes.
Figure 7: NAC and FA values for countries with predicted NAC lower than 1 (frequencies)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)

Figure 8 shows the consistency with the expectation for the group of countries that are not
predicted to express a definite policy bias. Figure 8 confirms the evidence shown in Figure 4, namely
the lack of a clear relationship independent of the score in terms of relative frequency. This is not
surprising given the neutrality of the expected policies.
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Figure 8: NAC and FA values for countries with predicted NAC close to 1 (frequencies)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)

Figure 9: NAC and FA values for countries with moderate positive NAC (frequencies)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)
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Figure 9 addresses the few countries included in group 3. Apparently, none of these countries
behaved as expected given that their observed NAC values fell outside the predicted range in more
than half of the periods (the relative frequency never exceeds 0.4). Similarly in group 4 (Figure 10),
only a few countries had a policy stance consistent with the expectations. However, Figure 10
indicates a positive relationship between FNS outcome and policy consistency.
Figure 10: NAC and FA values for countries with a large expected NAC (frequencies)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)

4. Timing, sequencing and complementary policies for FNS
Empirical analyses suggest numerous reasons why the benefits of trade reforms are not guaranteed
or may be associated with negative impacts on some groups in society. Trade reforms do not lead to
productivity improvements in developing countries if they fail to improve their human capital and to
enforce intellectual property rights (Acemoglu and Zilibotti, 2001). The lack of financial development
and sluggish factor mobility make poor countries lose out from trade reforms (Banerjee and
Newman, 2004). In countries that are excessively regulated, trade reform does not promote
economic growth because resources are prevented from flowing to the most productive sectors and
firms (Bolaky and Freund, 2004). The efficiency gains from trade reforms were largest in industries
that also experienced the most deregulation and the biggest progress in investment liberalization
(Topalova and Khandelwal, 2010). Access to skilled labour and finance are particularly important to
allow firms to generate productivity gains from intermediate goods imports while access to finance
and macroeconomic stability are important for the impact of imported capital goods (Stone and
Shepherd, 2011). The positive impact of trade reforms is larger if it is accompanied by increased
education, better infrastructure and a deeper financial market, as well as institutional and regulatory
reforms (Chang et al., 2009).
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The overall lesson that can be drawn from the above evidence is that when trade reforms are
implemented in an unstable macroeconomic framework or in a weak institutional setting they can
be reversed or produce negative effects. If markets are missing or do not function properly, shifts in
relative prices will not lead to a shift of production with a possible positive impact on food security.
Similarly, the lack of good physical infrastructures, such as roads, ports, telecommunications and
marketing infrastructure, can hamper a country’s ability to benefit from trade reforms. For poor
people to benefit from reforms, they must be able to participate in markets, benefiting from a sound
investment climate, and operating in the absence of major domestic distortions (Chesnokova, 2007;
Freund and Bolaky, 2008; Manova, 2010; Krishna, 2010; Porto and Hoekman, 2010). Policies must
also ensure that reforms have a positive effect on people living in rural areas, not just those in urban
centres or favoured areas (Tutwiler and Straub, 2005).
Where markets have been liberalized without accompanying policy reforms, the impact on food
security has been detrimental. Hence it is vital that trade reforms be coupled with appropriate
complementary policies that are aimed at facilitating the process of transition and adjustment,
minimizing the negative impacts on potentially disadvantaged groups.
Complementary reforms to increase the gains from trade reforms are of primary importance4. The
range of sound complementary policies is very wide. Some of these policies are general, and some
are focused on making trade reform more likely to benefit the poor (see Appendix C for a brief
review of the most common complementary policies).
In addition to the appropriate set of policies, since the 1990s the economics debate has highlighted
the relevance of timing and sequencing of policy reforms in trade liberalization. During those years
there was an unprecedented move towards trade liberalization throughout the world: country after
country reduced import tariffs and quantitative trade restrictions (Edwards, 2009). The process
fostered a strong debate, not about the goal, but the path to that goal, with some advocating “shock
therapy”, radical reforms and rapid transformation, while others supported a more cautious and
gradual approach to reforms (Stiglitz, 2011).
The success of trade reform policies is dependent on timing. Determining the appropriate pace of
reform could have both political and financial implications. For example, rapid implementation
removes distortions quickly, providing clear price signals to facilitate further adjustment, but at
higher short-term costs than a gradualist approach. Following a gradual approach, the government
has more time to explain the reforms to its citizens; this is useful because often reforms can be
perceived as threatening.
It is generally not advisable to pursue simultaneous reforms if there is limited implementation
capacity, strong political opposition or particularly high adjustment costs. Governments could
consider the introduction of complementary policies to support the implementation of reforms.
With reference to trade, the empirical evidence shows that when trade reforms are implemented in
an unstable macroeconomic framework or in a weak institutional setting they can be reversed or
produce negative effects.

4

One of the first scholars to advocate the implementation of complementary policies to minimize adverse
consequences of trade reforms and reduce the hurt that they cause was Winters (2001): “Complementary
policies are those which it would be useful to have in place or to implement simultaneously with a trade
liberalisation. They are not directly compensatory, but are rather designed to ease the adjustment strains and
help households avoid poverty by allowing them a greater degree of economic viability”.
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The sequencing of reforms refers to the order in which reforms are introduced, both across and
within sectors. Nsouli et al. (2005) define policy sequencing, in theory, as “the order in which either
macroeconomic policy actions or specific reforms are introduced”, and conceptually as “the optimal
adjustment path that will maximize the intertemporal social welfare function of a country, subject to
financial and structural constraints”.
Many development economists believe that there is, or ought to be, an optimal sequence of policy
reforms: it means a widely applicable, clearly identifiable, set of policy and institutional changes
which, if implemented in a pre-determined order, will “optimize” the pace and direction of
economic reform (McPherson, 1995). Conversely, other authors emphasize the lack of a theoretical
basis for deriving optimal sequences of reform (Spooner and Smith, 1991; Cole, 1997). Lacking any
theoretical foundation, policy analysts have no formal basis for determining in advance if particular
sequences of changes are “optimal”. The wide review of the literature on policy sequencing
provided by Nsouli et al. (2005) highlights areas of agreement as well as the main controversies
surrounding sequencing issues. This broad overview, however, gives no guidance on specific reform
priorities within a given sector. As a result, the extensive literature on policy sequencing is
inconclusive and often conflicting in the policy advice it provides (Nsouli et al., 2005).
From an empirical point of view, economists have argued about the appropriate sequencing of
economic reform in analyses on the liberalization processes in Latin America in the mid-1980s. While
in the early 1990s the issue of speed and sequencing became central in analyses on how to design a
reform strategy for the transition economies. During these periods, a number of authors became
concerned with the issue of sequencing of reform (Williamson, 1990; Rodrick, 2006). They argued
that the order in which markets were deregulated mattered, and that liberalizing trade too early
could be very costly.
As the 1990s unfolded a growing number of policy makers dismissed this apprehensions about
sequencing. Reforms were undertaken rapidly and almost simultaneously. For some time this
strategy seemed to work, many countries experiencing acceleration in growth. But in the second half
of the 1990s and early 2000s, growth was replaced by a succession of deep and serious crises (i.e.
the Mexican crisis and the East Asian crises in 1997, the Russian devaluation in 1998 and the
Argentinian crisis in 2001). Many of these countries – as well as those affected by “contagion” –
experienced a critical output decline and unemployment increase (Edwards, 2009).
During the early 2000s some scholars stated that successful economic reform programmes require
extreme care in sequencing, while, in the previous years, reform policies in developing countries
were implemented too fast, in the wrong sequence and often using inadequate economic analysis
(Stiglitz, 2002). Other scholars have underlined that the speed with which the structural
transformation takes place is the key factor that differentiates successful countries from
unsuccessful ones (McMillan and Rodrik, 2011). Ultimately, most observers have emphasized that
there are substantial welfare gains to be had by giving freer play to market forces. But many have
concluded that there are problems inherent in the transition process itself that argue against
liberalizing all markets simultaneously (see Conley and Maloney, 2009). The debate continues.
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Finally, the right pace and mix of reforms, both trade and non-trade, as well as their success, can be
strongly dependent on the stage of development within a country.5 With reference to trade, it is
often argued that policy flexibility should be maintained for some categories of countries (generally
low income and least developed countries) to allow them to support their domestic sectors until
they are at a level where they can compete with more competitive, or subsidized, imports. This issue
is apparently related to the debate regarding the “policy space” granted to developing countries
with the multilateral and regional trade agreements.
Conversely, countries already developed have adopted a different sequence of interventions,
such as introducing taxes (as a source of revenues), then supporting the process of
commercialization (mainly for food security objectives, but with positive effects on growth) and
finally considering reform of these policies (Morrison and Sarris, 2007). Therefore, for future
research and policy, more attention should be placed on the issue of suitable trade policy at
different levels of development.

5. Concluding remarks
The main result of our empirical analysis is that countries supporting the primary sector tend to be
better off in terms of food availability. However, there is a risk to provide “too much of a good
thing", since the highest levels of support are associated with lower levels of performance in terms
of availability.
The chosen empirical approach presents several desirable features: i) it benefits from the availability
of the new WB database (Anderson and Nelgen, 2012), which provides the annual values of a set of
standardized measures of policy-related agricultural trade distortions, overcoming the need to
convert different instruments (e.g. tariffs, quotas, anti-dumping duties, technical regulations, etc.)
into a common metric; ii) it allows assessment of the empirical nexus between agricultural policies
and specific dimensions of FNS by using a workable reduced form without the need to investigate
separately all the possible transmission channels.
However, it also presents its own drawbacks. The main one is that this analysis does not allow
normative implications to be drawn because the costs of the treatment are not considered, i.e. the
adoption of sectoral policies in this case. In other words, while the analysis shows that agricultural
policies are effective in influencing food availability, in a first-best world it would still be true that
any public intervention would introduce distortions that reduce the overall efficiency. In point of
fact, in many instances, especially in the case of developing countries, there are several market
failures that could justify (in principle, at least) the introduction of sectoral policies.

5

Although there is no single generally agreed classification of stages of development, the most useful
classification is by level of income – low, lower middle, upper middle and high. Under the framework of
reforms, the notion of stages of development can be related to the structure of the economy, given relative
factor endowments, commercialization, and specifically the relative importance and potential of agriculture. In
a standard view, countries at low levels of development start from a position of having a large, smallholder
agriculture sector, that accounts for the greatest share of output, employment and exports. Initially,
manufacturing is substantially based on agriculture (i.e. processing and agribusiness), while successively
manufacturing will become diversified and the relative contribution of agriculture to the economy will diminish
as growth continues (Morrissey, 2007).
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In conclusion, a robust assessment of the causal link between the overall policy stance and the
aggregate impact on FNS seems to be crucial. However, the evidence of a positive impact should be
considered as preliminary evidence that requires further analysis of the actual policies, in terms of
instruments, sequencing and timing.
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Appendix A – Tables and figures
Figure 1A: Scatter diagram of food availability and Nominal Assistance Coefficients by country
(average values 1990–2000)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)

Figure 2A: Scatter diagram of food availability and Nominal Assistance Coefficients by country
(average values 2000–2010)

Source: authors’ elaboration.
Food availability = food supply (in kcal/capita/day) (from FAO - Food Balance Sheets)
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Table A1: Group 1 (observed NAC ≤0.92)
Country
Bangladesh
Benin
Burkina Faso
Chad
Ethiopia
Kenya
Madagascar

Average NAC
0.9802773
0.9870763
0.97443
0.9936098
0.9189199
1.029423
0.9568444

Source: authors’ elaboration.
NAC = 1 + NRA

Table A2: Group 2 (observed 0.92 ≥ NAC ≤ 1.09)
Country
Cameroon
Côte d’Ivoire
Ghana
India
Kazakhstan
Morocco
Nicaragua
Nigeria
Pakistan
Sudan
Ukraine
Viet Nam

Average NAC
0.9961011
0.8029788
1.044923
1.055384
1.008686
1.515942
0.9114791
1.064962
0.9727708
1.107008
0.9728003
1.044579

Source: authors’ elaboration.
NAC = 1 + NRA

Table A3: Group 3 (observed 1.09 ≥ NAC ≤ 1.2)
Country
Argentina
Egypt
Indonesia
Lithuania
Philippines
Russian Federation
Sri Lanka

Average NAC
0.8840243
0.9637086
0.9855117
1.199099
1.202047
1.176314
1.040861

Source: authors’ elaboration.
NAC = 1 + NRA

26

Table A4: Group 4 (observed NAC ≥ 1.2)
Country
Average NAC
Bulgaria
0.9844868
Chile
1.058506
Colombia
1.161891
Dominican Republic
1.035761
Ecuador
0.9573456
Estonia
1.150735
Hungary
1.204633
Latvia
1.217388
Malaysia
0.9916561
Mexico
1.140357
Poland
1.174611
Romania
1.330962
Slovakia
1.246075
South Africa
1.051023
Thailand
0.9958386
Turkey
1.246658
Source: authors’ elaboration.
NAC = 1 + NRA

Table A5: NAC relative frequencies by country (NAC %)
Country
Argentina
Australia
Austria
Bangladesh
Benin
Bulgaria
Burkina Faso
Cameroon
Chad
Chile
Colombia
Côte d’Ivoire
Czech Rep
Denmark
Dominican Republic
Ecuador
Egypt
Estonia
Ethiopia
Finland
Ghana
Hungary
Iceland

≤0.92
0.42
0.00
0.00
0.20
0.00
0.24
0.11
0.00
0.00
0.00
0.00
1.00
0.00
0.00
0.21
0.39
0.20
0.06
0.87
0.00
0.00
0.00
0.00

btw92-1.09
0.58
1.00
0.05
0.75
1.00
0.65
0.89
1.00
1.00
0.76
0.15
0.00
0.21
0.14
0.42
0.50
0.70
0.28
0.07
0.11
0.80
0.32
0.00

btw1.09-1.2
0.00
0.00
0.14
0.05
0.00
0.12
0.00
0.00
0.00
0.24
0.60
0.00
0.26
0.14
0.32
0.06
0.10
0.33
0.00
0.16
0.05
0.16
0.00
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≥1.2
0.00
0.00
0.81
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.25
0.00
0.53
0.71
0.05
0.06
0.00
0.33
0.07
0.74
0.15
0.53
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

India
Indonesia
Ireland
Kazakhstan
Kenya
Korea
Latvia
Lithuania
Madagascar
Malaysia
Mali
Mexico
Morocco
Mozambique
New Zealand
Nicaragua
Nigeria
Norway
Pakistan
Philippines
Poland
Portugal
Romania
Russian Federation
Senegal
Slovakia
Slovenia
South Africa
Sri Lanka
Sudan
Sweden
Switzerland
Thailand
Togo
Turkey
Uganda
Ukraine
United Republic of
Tanzania
Viet Nam
Zambia
Zimbabwe
Total

0.15
0.25
0.00
0.20
0.00
0.00
0.00
0.11
0.20
0.15
0.05
0.05
0.00
0.00
0.00
0.53
0.10
0.00
0.20
0.00
0.00
0.00
0.00
0.06
0.25
0.00
0.00
0.00
0.15
0.25
0.00
0.00
0.05
0.00
0.00
0.00
0.35

0.40
0.50
0.05
0.60
0.84
0.00
0.31
0.22
0.80
0.85
0.95
0.14
0.00
0.95
1.00
0.47
0.60
0.00
0.75
0.20
0.16
0.05
0.21
0.17
0.56
0.25
0.00
0.71
0.45
0.42
0.05
0.00
0.90
1.00
0.14
1.00
0.53

0.30
0.25
0.14
0.20
0.16
0.00
0.31
0.17
0.00
0.00
0.00
0.52
0.00
0.05
0.00
0.00
0.15
0.00
0.05
0.30
0.58
0.24
0.21
0.28
0.13
0.13
0.21
0.24
0.40
0.00
0.14
0.00
0.05
0.00
0.14
0.00
0.12

0.15
0.00
0.81
0.00
0.00
1.00
0.38
0.50
0.00
0.00
0.00
0.29
1.00
0.00
0.00
0.00
0.15
1.00
0.00
0.50
0.26
0.71
0.58
0.50
0.06
0.63
0.79
0.05
0.00
0.33
0.81
1.00
0.00
0.00
0.71
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.64
0.21
0.50
1.00
0.12

0.36
0.29
0.33
0.00
0.48

0.00
0.21
0.17
0.00
0.15

0.00
0.29
0.00
0.00
0.26

1.00
1.00
1.00
1.00
1.00

Source: authors’ elaboration.
NAC = 1 + NRA
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Appendix B – Brief review of the most recent literature on trade policy
and food security classified by methodological approach
Ex-ante studies (counterfactual simulations)
Econometric models


Chang and Sumner (2004) use a farm household model that estimates the food demand
parameters. They find that opening the border to more import of grain, resulting in lower
domestic price, is likely to improve the general level of food security for rural farm
households in China.

Partial equilibrium models






Huang et al. (1999, 2005, 2006) analyse the impact of trade and related reforms using
CAPSiM (China’s Agricultural Policy Simulation and Projection Model) to separate out the
impacts of trade liberalization and domestic policy reform on domestic production,
consumption, and prices of agricultural commodities – at both national and household
levels. During the period under review, China’s economic reforms have generated
outstanding results for economic growth, poverty reduction and food security at both the
national and the household level. Overall, the impact of changes in trade policy on domestic
agricultural production and food security appears to have been smaller than that of
domestic policy reform.
Fuller et al. (2003) analyse the impact of China’s accession to the World Trade Organization
on major crop and livestock markets using the FAPRI modelling framework. They incorporate
expected changes in consumer income, textile production and trade policies as exogenous
shocks to the baseline model. Following accession, revenues decline in China’s livestock,
grain and oilseed industries, while cotton production prospers despite increased cotton
imports. Chinese consumers benefit from lower food prices, with vegetable oil, dairy, and
meat consumption increasing significantly.
Karim and Kirschke (2003) assess and quantify the consequences of world trade
liberalization in agriculture on trade and food security of Sudan. To this end, some national
food security indicators such as the self-sufficiency ratio, per capita consumption and the
ratio of total exports to food imports have been incorporated into the model to provide an
overview of national food security implication of any policy shock. An extended form of a
multi-market model for Sudan is developed and used for the analysis. As agriculture is the
main sector of Sudan's economy, the model is extended to integrate explicitly some of the
key important macroeconomic linkages, and to establish certain feedback effects between
agriculture and the macro-economy. The model simulations reveal that a higher world
market price would overall lead to measurable gains in food security and agricultural trade
of the country.

General equilibrium models
Computable general equilibrium (CGE) models, with their depiction of the whole economy, are well
placed to capture the impact of economic shocks and policies on household food and nutrition
security. However, many of the global models available include only a single representative
household that conceals the impact on the most vulnerable households. As a consequence, these
models can be used in association with post-simulation of household level data following a “micromacro” approach that attempts to take estimates simulated at one level into the analysis at the
other level. Alternatively, most recent studies provide alternative methods for creating the data to
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extend the coverage of global CGE models to include different household types (Bouet, Estrades and
Laborde, 2013; Shutes and Kuiper, 2015)
 Chen and Duncan (2010) study the impact of China WTO accession on food security: overall
they find that food self-sufficiency declines.
 Diao et al. (2005) provide simulation results from CGE model regions assuming there is
unemployed labour in developing countries, so growth in agricultural production has a
modest “multiplier” effect, assessing the potential effects of agricultural trade liberalization
on developing countries. The paper tried to identify the separate and overall impacts of
agricultural policies of industrialized countries on developing countries, and to compare
those results with liberalization of agricultural policies in developing countries. When
developed and developing countries fully remove their subsidies and trade barriers, welfare
and GDP of the developing countries rise, as does value added in agricultural production and
agro-industries, and agricultural exports. More specifically, there is more production of
agricultural and food processed goods in developing countries, but at the same time there
may be less domestic agricultural consumption overall because imports are curtailed by
more than the amount of increased production (in the case of net importers), or because the
expansion of exports (due to better world prices) is larger than the growth in production (in
the case of net sellers).
 Panda and Ganesh-Kumar (2009) assess the impact of trade liberalization on growth,
poverty, and food security in India with the help of a national-level CGE model with the
distinctive feature of considering some details of income distribution and expenditure
patterns, thereby facilitating the direct examination of changes in the income and nutritional
intake status of both poor and rich groups. The results show that the gross domestic product
(GDP) growth and income-poverty reduction projected to occur following trade liberalization
do not necessarily improve the food security or nutritional status of the poor. Evidence from
simulations of (partial) trade reforms reflecting a possible Doha-like scenario show that the
bottom 30 percent of the population in both rural and urban areas would suffer a decline in
calorie and protein intake, in contrast to the rest of the population, even as all households
increase their intake of fats. These results show that trade policy analysis should consider
indicators of food security in addition to the overall growth and poverty measures
traditionally considered in such studies.
 Chowdhury, Farid and Roy (2006) focus on the case of Bangladesh, which has benefited from
a liberalized trade regime and a consistent downsizing of the government, all with
favourable effects on poverty and nutrition. The per-capita availability of all grains increased
in Bangladesh post-liberalization: thus, liberalization has positively affected food grain
consumption. In order to account for the expected global changes under the Doha round,
simulations based on competitive spatial equilibrium models for the world’s rice and wheat
markets have been used. These estimates are used in a multi-market model for Bangladesh
as estimates for global price shocks. Sensitivity analysis shows that over a range of values,
involving both an upper and a lower limit, small declines will occur in real incomes and
caloric levels of both urban poor and rural landless households, while large farms will
experience a small gain in their real incomes.
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Ex-post studies (typologies, simulations)
Cost of living approaches using household expenditure data to examine the
impact of changes in commodity markets on FNS indicators
The approach taken is to observe actual performance in countries that have undergone policy
reform in the past few years, and to search for explanatory factors, rather than to project the
presumed consequences of reforms through models of economic behaviour. In other terms, these
studies use a “before and after” approach rather than a “with and without” approach. A difficulty in
adopting the former is that causal relationships can be inadvertently implied.
 Adebua et al. (2002) sought to determine whether the introduction of the Structural Adjustment
Program (SAP) reforms has influenced any processes of resource mobilization and reallocation at
the household level in Arua district in particular and northern Uganda in general. The major
finding is that while liberalization has resulted in positive price incentives for agricultural
products, the average cost of inputs have gone up to the extent that they offset the possible
gains arising from the price increases. As a consequence, a high proportion of respondents (82.0
percent) produced enough food before SAP, while only 10.7 percent produced enough food
during the SAP period.
 In 2002 FAO launched a series of 15 country case studies on the experience to evaluate the
impact of trade related reforms on food security (Thomas, 2006). The underlying premise of the
domestic and trade policy reforms undertaken by countries in the sample was, with respect to
the agricultural sector, that greater market orientation would improve the sector’s performance.
The results of this study suggest that, particularly for countries at earlier levels of development,
trade reform can be damaging to food security in the short to medium term if it is introduced
without a policy package designed to offset the negative effects of liberalization.
 Pyakuryal and Thapa (2010) assess the impact of such extensive domestic and external
liberalization on food security in Nepal. Among South Asian countries, Nepal liberalized most
extensively during the 1980s and 1990s on both domestic and external fronts. The outcomes
from these policy reforms in Nepal are mixed. Aggregate indicators of food sufficiency and
security (per capita food availability, extent of malnourishment) show improvement in Nepal
since liberalization.
 Laroche and Huchet-Bourdon (2014) assess the impact of national intervention policies (using
the NRA on importable food products), computing the Bonilla index of food security with
different prices for 42 countries over the period 1995–2010: results suggest that most
developing countries have largely used their possibility to play with the NRA level in order to
moderate BI impact during the 2008 food price surge.

Econometric models
The results of the before and after approach reported above suffer from the well-known
limitation that they attribute the observed differences solely to liberalization episodes, ignoring
the influence of other determinants of FNS that may have changed concurrently. The
econometric approach deals with this shortcoming by controlling for the relevant codeterminants of FNS.
 Bezuneh and Yiheyis (2009) attempt to address this issue by taking stock of the
experiences of 37 developing countries where some form of trade liberalization
occurred during the 1980s and 1990s. They represent national food security by per
capita daily dietary energy supply and trade liberalization by a dummy variable of
episodes, and with a set of control variables, the study found trade liberalization to have
exerted a negative contemporaneous and a positive but weak delayed effect on food
availability.
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Appendix C - Non trade complementary policies
We can distinguish complementary reforms in two categories: macroeconomic policies and sectoral
policies.

Macroeconomic policies
A stable macroeconomic environment and a real competitive exchange rate represent the key if
trade reforms are to be sustained and to contribute to an efficient allocation of resources. Trade
reform works through the transmission of price signals, which in a regime of high and variable
inflation are hidden. Macroeconomic stability is thus a crucial complementary policy (Hoekman et
al., 2001). It can include: fiscal policy reform (such as simplification and harmonization of the setting
and collecting of taxes); monetary policy measures (such as reforms of money market and
institutions, and monetary operations). A competitive real exchange rate is also important to
support trade reforms. Where the exchange rate is overvalued, opened industries have a
competitive disadvantage and this generates political pressures for protection (Shatz and Tarr,
2001). A depreciation of the real exchange rate can help to restore a balance between exports and
imports because it makes imports more expensive and exports more profitable. Under a flexible
exchange rate regime, the real exchange rate will adjust through market forces, while under a fixed
one trade reform should be accompanied by a devaluation of the domestic currency.

Sectoral policies
Infrastructure
Improving the supply and quality of infrastructure is of primary importance for guaranteeing
successful trade reforms, specifically for developing countries and least developed countries.
Potential opportunities for poor producers can be lost because of the lack of infrastructures and
many of the benefits of relaxed retailing regulations and the availability of new cheaper goods have
been confined to urban and peri-urban areas. Well-developed infrastructure can facilitate the
marketing of output, purchase of inputs and shift of labour from one geographical area to another.
Increasing road density and its quality has a large impact on both trade and production as does
telecommunication infrastructure. The impact of electricity infrastructure problems appears to be
more limited and is more an issue of reliability (Winters, 2001).

Institutions
The success of trade reforms depends upon a variety of institutions, both public and private. On the
government side, an effective and non-corrupt authority is critical to the success of reforms. Policy
should not aim at subsidising market activity but at creating the market as an institution. Other
institutions include export finance, effective marketing and distribution systems (FAO, 2006).
Furthermore, donors and international development banks can provide both financing and
assistance in the design of such programmes (Hoekman et al., 2001).

Firms and competition
Policies supporting competitive firm conduct (such as policies removing barriers to entry and exit
from markets) and facilitating the establishment of new businesses are extremely important
(Hoekman and Smarzynska-Javorcik, 2004). By lowering external barriers to international
competition and by reducing barriers to entry by domestic firms, it is possible to increase the
competitiveness of markets. In small countries, an open trade regime is crucial because there are
fewer domestic firms contesting the market. In large countries, administrative and legal barriers to
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domestic entry are most important because there are more potential entrants blocked by domestic
barriers to entry (Hoekman et al., 2001). Concerning establishing new business, if trade reforms
open up business opportunities in new areas, new businesses are likely to be required. If the
regulations for establishing these activities are restrictive, and their ability to get inputs weak, these
opportunities will go begging. Similarly, regulations on expansion and on labour recruitment and
separation could curtail the willingness of existing firms to expand.
Competition among private firms is also important: exclusive government licenses to the private
sector should be avoided, to prevent farmers being obliged to pay artificially high prices for their
inputs and selling outputs to a single buyer at depressed prices. In addition, policies to enhance the
access to technology and knowledge are crucial because of the role of technical change as the main
driver of export growth following the opportunities generated by tariff reform. Government actions
can be numerous, ranging from subsidization of research and development to policies encouraging
foreign direct investment and regulatory institutions (de Cordoba et al., 2006; OECD, 2004).

Credit markets
Credit markets facilitate production, consumption smoothing, and the development of new
enterprises (FAO, 2006). In order to cope with inter-temporal adjustment, recourse to credit markets
is a key issue. Addressing the issues for lack of depth of credit market and credit availability should
therefore help the adjustment process. Policies impeding the development of efficient credit
markets, such as restrictions over entry and over-regulation of interest rates, or crowding out of the
private sector, are common in developing countries (de Cordoba et al., 2006). As evidence shows,
the group most hit by this lack of access to credit is that of small operators, therefore such policies
should be directed at them in particular (Bacchetta and Jensen, 2003).

Industrial policies
Some scholars have recently outlined the renewed relevance of industrial policy among
complementary polices, specifically for developing countries. In particular, these scholars underline
that in addition to an effective market mechanism, the government should play an active role in
facilitating industrial upgrading to convert developing countries’ outdated structure to a modern one
(Lin, 2010). In developing countries, governments can play such a role through the channels of
information, co-ordination and compensation for externalities. The role of the facilitating state in
industrial upgrading is to encourage the emergence of firms, industries and sectors that once
launched will make effective use of the country’s current comparative advantage (Lin and Chang,
2009).
Other scholars have emphasized the role of "soft" industrial policy, the goal of which is to develop a
process whereby government, industry and cluster-level private organizations can collaborate on
interventions that directly increase productivity (Harrison and Rodríguez-Clare, 2009). This policy –
instead of protection measures – includes programmes and grants, which for example, help
particular clusters by increasing the supply of skilled workers, encouraging technology adoption and
improving regulation and infrastructure. In comparison with the more traditional approach to
industrial policy, the soft version proposed reduces the scope for corruption and rent-seeking and it
is much more compatible with the multilateral and bilateral trade and investment agreements. As
emphasized by Rodrik (2004), some policies associated with hard industrial policy remain feasible,
such as fiscal incentives to particular sectors or to new activities, but clearly the space for hard
industrial policy has shrunk over recent decades, whereas the space for soft policy remains basically
unrestricted.
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Safety nets
An efficient social safety net is considered one of the most important complementary policies for the
poor. All trade policy reforms need to consider the potential hardships faced by the poor in activities
that are opened up to foreign competition. Hence a general social safety net should be established
and targeted to those who would be harmed by the trade reform, limiting the scope of reforms in
order to minimize adverse impacts of reforms and costs of adjustment.
Specific safety nets linked to trade reform have an uneven and complex history. As it is difficult to
distinguish between workers who are affected by trade reform from those who are harmed due to
normal turnover in an economy, it is difficult to justify providing safety net programmes only to poor
people harmed due to trade reform. In this sense, some scholars suggest employing general,
countrywide safety nets to deal with problems linked to trade reform rather than to establish
distinct trade-related special safety net programmes (Hoekman et al., 2001).

34

I5139E/1/12.15

