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Introduction

Food security is a major concern, especially forettgping countries where a large percentage of the
population lives in rural areas and the agricultactor represents a substantial weight in the
economy. The food security issue has come to treeiforecent years with the 2007-2008 food crisis
and agricultural price volatility. For decades befothe focus was more on producers with lower
incomes due to lower agricultural price trends. P@©7-2008 price hike turned attention to poor
consumers as food riots erupted in many developmumtries. Low-income countries are vulnerable
to agricultural price surges in particular due e fact that most of them are net food-importing
countries. Gilbert (2012) affirms that the level tbe country’s development is important and that
global food security policy should be oriented todgthe poorest countries. For instance, Davila
(2010) found that higher prices for maize havecffiéd Mexican household living standards and food
security both in urban and rural areas during thiop 2006-2008. The World Trade Organisation
(WTO) Ministerial Conference of 7 December 2013Bali decided to raise a negotiation on an
agreement for the issue of public stockholding ftad security and, in the interim, authorised, for
food security reasons and under conditions, deumjopountries to provide support for traditional
staple food crops (WTO 2013). Indeed, Dawe et201%) have analysed the behaviour of cereals
prices since cereals are the most important expgediem for the poor and food insecure. According

to them, price volatility is substantially high@rpoor countries in particular in Africa.

First coined in the mid-1970s, food security is altrdimensional concept as shown by the many
attempts to define it (Maxwell 1996; Smith 1998hoH security has been analysed at many levels
(individual, household, regional, national and gliplmver time, but food security at one level dnes
guarantee food security at another level. Accordiinpe FAO, “Food security exists when all people,
at all times, have physical and economic access/ffcient, safe and nutritious food that meetsrthe
dietary needs and food preferences for an actidehaalthy life,” (World Food Summit 1996). This
definition includes four components: physical aaility, economic access, stability and adequate
utilisation. Van Diij and Meijerink (2014) proposedreview of major global food security studies
from 2000 to 2013. They show that most of the sagemdy deal with two of the four dimensions of
food security: food availability and food acceddipiwhile food utilisation and stability are large
ignored. Besides, a number of hunger estimatepray@sed in the literature without any consensus
(see for instance Clay 2002; Butler 2015). Howetlgis paper does not set out to redefine and re-
explain the food security concept (this is discds#e Regmi and Meade (2013), Grote (2014) for

instance),

In this paper we are in line with Diaz-Bonilla ét @000) who take the traditional definition ofofd
security and propose a conceptual framework, addpsen Smith (1998), which displays the multiple

links and interactions between trade and food #gcar each level (from individual to global level)



Diaz-Bonilla and Ron (2010) demonstrate the ke nolayed in national food availability by: i)

agriculture, a major sector in most developing ¢oes where food security is at risk; ii) domestic
agricultural and food policies prompting agricudtuprice deviations that have opposite effects en n

buyerversusnet seller households; and iii) trade policiesl@veloped and developing countries that
affect the domestic and foreign agricultural masksince WTO regulations have little influence on
the use of trade policy tools. They also suggessidering the positive effects on employment and
poverty alleviation of suitable macroeconomic pelcin other areas such as agricultural, financial,

human and institutional concerns.

The world agricultural price surge in 2007-2008 ws&d that developing countries, particularly in
Africa, are constantly at risk of chronic food @ig~ood riots, rocketing prices and concerns atieut
future effects of climate change have led somdaimcthat food security is improved by agricultural
trade liberalisation, because trade can offsetl lowaket shortcomings and provide consumers with
commodities at low prices. Timmer (2010) suggess the best way to prevent food crises in the long
run is to invest in “agricultural productivity amublicies on behalf of stable food production and
prices” rather than “trying to cope afterwards witle food crisis impact on the podrTo be more
specific, agricultural and food imports play a keje on food security in low-income countries.
Indeed, dependence on imports for food may raisgesimod insecurity in the case of sudden price
hike putting up the national food bill. The natibrstate of food availability in the form of food
imports and domestic food production is therefateial information. Analysing the stability of food
availability through agricultural domestic and &agblicies of importing countries is the core akth
paper.

Following Diaz-Bonilla et al. (2000), this contritoan aims to shed light on the vulnerability of ébo
security to trade at national level, and how sonoditipal tools may be used to reduce this
vulnerability and instability of food availabilitySection 1 analyses the economic links between
national vulnerability of food security and diffateforms of policy interventions in agriculture. dse
relationships are formalized using the Bonilla xae indicator of vulnerability of food security to
trade. Then, we confront in section 2 this theosettiframework to empirical data in order to
understand the weight of national policy resporieeX008 price surge. Section 3 tests statistichlly
extent to which our hypotheses and relationshipgs aamtually confirmed by the data covering the
period 2005-2010, before concluding.

1. Agricultural assistance and food security

1.1. Effects of border and domestic measures on agricultural distortions

L A third view defended by the food sovereignty mmeat is that long-term food security cannot dependood imports,
but must be built on the development of domestadpction with enough barrier protection to sheitdrom world price
fluctuations and unfair trading (Laroche-Dupraz uwstolle 2013).



National trade policies cover border import andagkpaxes (tariffs) and subsidies. The effectsumhs
trade policies on domestic supply, imports andeb@nomic welfare of producers and consumers are
well known (Krugman et al. 2012): these tools intpae the relative competitiveness of domestic
production compared with the world market. A pratexpolicy (high agricultural tariffs) has posiiv
effects on domestic supply, but negative impactsdomestic consumers. Given that agricultural
commodities are a food staple, such a policy agpiethe agricultural sector is conducive to self-
sufficiency, but may not promote food security whdomestic supply is not sufficient or not suited t
the domestic population’s food needs. At the saime,tapplied tariffs (resp. subsidies) represent
resources (resp. costs) for national budgets. il@ct on government revenues may contribute to
(resp. threaten) the funding of domestic policiest tdirectly or indirectly promote an increase in
household incomes and hence individual food secarithat invest in health and education. An open
market (low or zero tariffs) is positive for urbaonsumers, but could discourage domestic producers
from developing their production supply if they nab compete with international competition. So an
open market has a positive effect on food secinmitpat it facilitates domestic access to inteioradi
agricultural supply, but it can also have a negaiimpact on domestic supply and increase food
dependence on imports, which becomes a seriousepnab the case of high world food prices and

price surges.

Agricultural domestic support measures are alsesdif negative) or subsidies (if positive) applted
outputs or inputs. A positive domestic support dedpgo production, like price support or production
payments, introduces a gap between a higher danmaste and a lower world price. This is not the
case with decoupled domestic support, which is exqgiected to have such a distortive effect on
agricultural prices. As a result, positive domestipport, if coupled, has similar effects to border
tariff protection, i.e. a positive impact on domesupply and a negative effect on domestic demand.
However, the impact on government revenue is netsdime: price support is directly financed by

domestic consumers, while subsidies are charg#tetoational budget.

Positive domestic support and tariff protectioritezourage domestic supply may both have a negative
distortive impact on the world price. This is whetuse of border measures and domestic support
measures has been regulated by the WTO in theu#tigral sector since the Uruguay Round
Agricultural Agreement (1994) in order to limit timegative impact of agricultural support on world
agricultural prices. However, although WTO rulee Ainding on major developed countries, which
have had to reform their agricultural policies tmmply, most developing countries are not similarly
bound for two reasons. First, most developing a@esithave known very low agricultural support
levels, often even negative in the 1970s or 19&kEcond, WTO reduction commitments for
developing countries are much lower than for thesttged countries, and the recent WTO Ministerial
Decision confirms this differential treatment atddiie term for food security purposes (WTO 2013).

Note that WTO regulations are only designed to terunegative agricultural world price distortions.



There are no rules to restrict support measurdshiinee positive effects on world prices, such as

export restraints or import subsidies.

In this article, we use the Nominal Rate of Assis&a (NRA) as a consistent indicator of
global agricultural support level. Calculated by ®World Bank for a large panel of countries of all
geographic regions, the NRA assesses the “agrrallitncentive distortions” taking into account not
only subsidies or taxes to agricultural sector,dlsb indirect effects due to other sectoral pesicor
exchange rate distortions (Anderson 2009, 2010)reMarecisely, we use the last updated data
(Anderson and Nelgen 2012). Note that in this updiadatabase, the only exchange rate-induced
indirect effect covered is the case where a govemrnmposes a different exchange rate for imports
and exports that actually has an especially distoreffect on the agricultural sector. The
“straightforward” overvaluation is disregarded, ikalin previous calculations, because the authors
consider that such an overvaluation has a simifacteon imports and exports of all products arat th

the particular impact on agriculture is negligible.

However, the links between domestic policy andameti food security indicators need to be analysed
in order to understand how the determinants of feeclrity interact, in particular by differentiagin

market context (fallingersusrising, lowversushigh agricultural prices).
1.2. The Bonilla index and its determinants

Diaz-Bonilla et al. (2000) put forward that theioadf national food import expenditure to the
value of total exports is a useful indicator ofioaal access to the world food supply (hereafter th

Bonilla Index, BI).

mvalue B m Epm
e =
X value X pr

Bl = (1)

with  m"®“®: value of food imports in local currency;
X" value of total exports in local currency;
m: quantity of food imports;
X: quantity of total exports;
Pm, Px : domestic aggregated price in local currencyfdod imports and for total exports.

This Bonilla Index (Bl) is a consistent indicatdrtbe national capacity to finance food importsniro
exports. In this regard, it is an interesting iadior of the vulnerability of food security to trade
developing countries, especially for net food imjpy countries. This index is sensitive to variaio

in:



- The volumes of food imports and total exports, beeaood imports point to national food needs
not covered by domestic production and total expa@nte indicative of the country’s trade

performance and competitiveness;

- The value of food imports and total exports; thesleies depend on world price trends and their

effects on the local curreneya the exchange rate.

The Bonilla Index assessment finds that food sacigiless vulnerable to trade when the Bl decrease
and more vulnerable when the BI increases. Conttarythe food trade position (food net
importer/exporter), the Bl considers the relatiomd import bill to total export earnings, hence

pointing up the role of international trade ancefiects on national food security.

In the following analysis, we focus on the agriatdl food sector, assuming the relative stability,

ceteris paribusof the total export sector, at least in the skemrn.
In order to highlight world food prices in the etjoa, we introduce the exchange rate:

miP, [E

m

Bl=——— (2)
X P, .E

with  m: quantity of food imports
X: quantity of total exports;
P.: world price for food imports in foreign currency;
Py : export price in foreign currency for total exyzor

E: nominal exchange ratee. the number of national currency units agaoms unit of foreign

currency.

Border measures (export and import taxes and sebjidnd domestic support have direct impacts on
the Bl because they introduce the gap between vesriddomestic food prices. The Nominal Rate of
Assistance (NRA) index on importable food produeis,calculated by the World Bank (Anderson
2009; Anderson and Nelger 2012), provides inforamatn the effects of agricultural policy domestic

support and border measures. Thus taking into att¢base measures, equation (2) may be written:

_ m[P, [{L+ NRA") (E
- X P, .E

BI ®3)

with  NRA™ Nominal rate of assistance assessed for imperfabld products (in %).

This equation highlights the role of the severgkdurinants of the vulnerability of food security to
trade identified in previous sections: the worldc@rP,, (and its potential volatility), the level of

national or trade policies applied to the food impaector NRA"), and the exchange rate policy with



the nominal exchange rafemay modify the value of the food import bill expsed in local currency

after custom clearing.
1.3. Impact of NRA™ and E deviations on Bl

In the very short term, in an environment of refatagricultural price stability, we observe
that:

- In the event of the depreciation (resp. appremiqtof the local currency to the foreign currenEy,
rises (resp. falls), then the cost of food impentpressed in the local currency rises (resp. deejea
But the Bl may not move because, expressed in maoaéncy, food imports and total exports increase

in the same proportion X remains at the same level.

- If NRA" increases (resp. decreases), for example dueghemiresp. lower) food import tariffs or
domestic food production subsidies, the Bl autocadlii increases (resp. decreases) due to the price

distortion for imported food, increasing (resp. @&sing) the vulnerability of food security to tead

In the longer term, the estimated effect&€afndNRA" on food security vulnerability to trade
are not so clear because a local currency depi@tidtesp. appreciation) or an increase (resp.
decrease) in agricultural support may improve (ragdermine) domestic agricultural competitiveness
and stimulate (resp. cut back) domestic food prodacand total exports. This may have a negative
(resp. positive) impact on food import demangpositive impact on export® and may drive down

(resp. drive up) the BI by reducing (resp. incnegsfood dependence on imports.
1.4. Impact of price volatility on food security

In 2000, the downward trend in world agriculturacps started to shift. Global demand rose
more sharply than supply, slowing the downward drém agricultural prices from 2000 to 2007.
Suddenly, agricultural prices spiralled in 2007-20@iggering hunger riots in a number of develgpin

countries in 2008.

The price volatility debate was reopened followihg 2007-2008 price surge as farmers’ earnings and
consumer purchasing power suddenly looked uncerfaitting food security at risk. Recent years
have seen two peaks in world prices for cerealsoéimel major food commaodities: once in 2007-2008
and again in 2010-2011. And prices have generallyained at a higher level than during the period
from the 1980s to the early 2000s. There may benaber of reasons for this trend such as a growing
imbalance between food demand and supply, tharrisi prices, exchange rate movements and trade

restrictions.

Price hikes can have mixed effects in terms of feecurity. High food prices could be viewed as an
opportunity for producers. They could drive an @ase in food production, improving the physical
availability and access to food and raising prodsicemcomes. Yet at the same time, the cost of

consumption goes up such that, under the hypotlésitable food aid, economic access to food is



reduced (Diaz-Bonilla and Ron 2010). This phenomdrsanore of a concern in developing countries
where a large proportion of household income goefood. Households in these countries therefore
face a drop in real income and greater uncertashtyuld shoot up agricultural prices suddenly.
Moreover, many producers are net food buyers (beiagtly small farmers, livestock producers and
artisanal fishers in the developing countries). Tan impacts of price variability on producers and
consumers are in the uncertainty surrounding ingomwestment decisions and access to food. Price
transmission from international prices to domegtices can be limited for a number of reasons
including previously analysed policies such asdrakchange rate policy and other domestic policies
as well as other factors like infrastructure armhs$portation costs (Baffes and Gardner 2003; Meyer
and von Cramon-Taubadel 2004; Greb et al. 2012;eDaival. 2015). Developing countries suffer
from a lack of agricultural productivity and weakfrastructures. They may face obstacles such as

poor access to credit.

The developing countries responded in different svey the 2007-2008 price surge. At least as a
short-term emergency measure in response to rogkdtimestic food prices and to the threat to their
cities’ food supply, many chose to raise importditiing tariffs (and even subsiding imports) amd t
restrict their exports with export taxes and bar&d, 2009). Although 2008 clearly showed that
export taxes generally made food crises worse, twidicwhy they are widely criticised by both
developed and developing countries along with matsrnational agencies (Lui and Bilal 2009), it
certainly strengthened the conviction of countrissng such export taxes that it is in their best
interests to retain the right to use them, in patér when the commodity is agricultural and when
food security is at stake (Boueind Laborde-Debucquet 2010). Looking into WTO mensibe
responses to structural food crises, Crump (20bB@)clades that export restrictions would most

certainly be used on a massive scale in responszsts such as climate change.

The theoretical framework presented in this secpomts clearly to the potential impact when a
national government implements corrective polic@sanging the local currency value and/or the
level of domestic support theoretically offsets #fiects of an agricultural price deviation. Eqaati
(3) actually shows that by rising (respducing)E and/orNRA", it is theoretically possible to offset a
fall (resp. rise) irP,, and keep BI stable. The abovementioned policieptad by importing countries
in 2008 can be understood in this way: lifting impa@riffs and reducing\RA" may offset the food
price surge and limit the Bl deviation so as not&mnage food security vulnerability to trade. The
following section analyses the 2008 food crisigipanel of developing countries for which data are
available precisely to assess the scale of usieh sorrective policies on importable agricultural

commodities.

2. Evolution of the food security vulnerability totrade of developing countries from 2005 to 2010



2.1. Available Data

Bl is first computed from the BACI database usirgyation (1), ie. at the import border, before

application of any distortive measure.

The annual food import value (numerator) and tesgdort value (denominator) are used to calculate
the BI for each country. The BACI-92 database piesiconsistent trade data in US dollars (import
and export values) at HS2, HS4 and HS6. The HSdl isvused to differentiate food commodities
from other products so that we can calculate fangoit value$ In order to be consistent with
statistical regressions of section 3, highly transied products are excluded becaN&A" data are
only given for agricultural products. We considbeapters 1 to 12 of the HS4 classification (exclgdin
chapters 5 and 6 and Code 1)08s agricultural food commodities: we name “foatports” the

agricultural food imports.

The World Bank’s latest updated NRA data (Anderand Nelgen 2012) present the nominal rate of
assistance (NRA) for 81 countries worldwide fron5330 2009 or 2010. The data do not cover the
entire period for all developing countries, but thears 1995 (or 1996) to 2009 (or 2010) are well
covered. A number of NRA aggregates are calcul@edveighted averages) such as NRA applied to
tradable products, importable and exportable prisduotal NRA and its components: NRA due to

domestic measuress. NRA due to border measures. Dealing especialli Wit food import bill in

this section, this study focuses especially onl tdRA applied to importable agricultural commodgie
(NRA").

Due to available data, our sample is composed ofle8&loping countries. Characteristics of those

countries are presented in Appendix, table Al. @alysis essentially focuses on period 2005-2010.
2.2. Bl evolution paths of developing countriesfrom 2005 to 2010

Figure 1 presents 2005-2010 average Bl of the ssimpbuntries. Each country is represented by a
point placed on a plan by including the value adamports on the x-axis and the value of total
exports on the y-axis. Axis values are plotted gisen decimal logarithmic scale to allow the
representation of the vast differences in natitaktions in our sample. The value of Bl is grogvin
when moving from the Northwest to the South Easthef graph. In order to see more clearly the
countries according to the value of their Bl, 3e8nso-Bl are shown which respectively take the Bl
values of 1% (Bl = 0,01), 10% (BI=0,1)and 100% (B)=

This graph enables to distinguish:

2 The World Bank NRA database also computes the norexethiange rate needed to convert USD trade datalaoal
currency units, when necessary.

3 Chapter 5 covers feathers and other animal prodoctson-food use, Chapter 6 covers ornamental plant Code 1209
corresponds to seed for sowing.



- The countries at low or moderate Bl (1 - 10%)d &éme countries with a high Bl (10 - 100%), or
greater than 100% (case of Benin). Remind thatighdr than 100% means that total exports value is

insufficient to finance food imports;

- The big countries (China, Mexico, Asian countriégypt), which are located to the Northeast of the
graph, and the small countries (Chad, Burkina Fakcaragua, Benin, Mali, Togo, Madagascar),

located in quarter Southwest. Indeed the valuetal £xports on the one hand and food imports on
the other hand are correlated respectively to dem@mic size and the number of inhabitants of the

country.

Figure 1: 2005-2010 average Bl of our panel of 3®deloping countries
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We can check on this graph that countries whickgarevery close Bl averages are however not in the
same situation. For example Egypt, with Bl at le@dP6, is a large country whose exports are
important resources, while Burkina Faso, with Bleal 37%, is a much smaller country whose both

food imports needs and export resources are Idveer Egypt’s ones.

During the period 2005-2010, food prices are cheraed by an upward trend with a high level of
variability, even in real terms (fig 2b), comparedthe previous decade (fig 2a). Without corrective
adjustments, one can expect that observed vargatibfood prices lead to similar fluctuations obdb

import value that would have an impact on theiriBlparticular for countries which are net food

importing countries with limited export resources.
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Figure 2 : FAO Food Price Index from 1990 to 20102002-2004 = 100.
(2a) Nominal Food Price Index evolution from 096 2010 (2b) Nominal and Real Food Price Index
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Source authors from FAO data, webshép://www.fao.org/worldfoodsituation/foodpriceseden/

“Food Price Index consists of the average of 5 roodity group prices indices [meat, Dairy, Cerealgg&table Oils,
Sugar]) weighted by the average export shares df @ the group for the base period 2002-2004:ci@lt73 price
quotations considered by FAO commodity speciabistsepresenting the international prices of thal foommodities are

included in the overall index”.

Following figure 3 shows the temporal Bl path fr@®05 to 2010 of some countries which are from
different geographic areas. Black lines corresptn@l calculated with food import value before
import border measures while grey lines (named Bifgr to Bl calculated includinhlRA" ie. after

import border measures.

Over the whole period 2005-2010, the average Biutaled before application of trade measures at
the import border (withoulRA") may be higher (as in Bangladesh), lower (cas€até d'Ivoire or
Colombia) or very similar (as in Egypt) to the age Bl calculated after applyingRA". This
corresponds to the fact that during this periodicatiural products are subject to a greater orelow
import protection by country: negative in Banglddesbsent or low in Egypt but generally positive in

Colombia or in Cote d'lvoire.

Examination of the black curves shows that forfthe countries there is a jump in the value of food
imports between 2005-2006 and 2007-2008; thatteesul strong Eastward shift of the Bl points of
the graph. We also observe a concomitant increaeeivalue of total exports. Graphically, Bl psint
were located in 2005 and 2006 in the Northweshefaverage Bl line and move to the South East of
this line in 2007, 2008 and 2009, except for Egypt.

The examination of the dashed curves (BI') shoves the evolution of the BI taking tHéRA" into
account not substantially follows the same trendhasblack curves. A correction appears between
2007 and 2008: Bl points return Northwest of therage BI. This suggests that countries seek to
adjust their level oNRA" to stabilize the Bl after crossing the bordereast when the variations in

the value of food imports are not offset by thergjeain the value of total exports.
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Indeed, as mentioned in section 1, many authore bhwwn that during the food price peak of 2008,

lots of countries had reduced their food exports r@aluced their protection against imported food.

Figure 3: Bl paths from 2005 to 2010
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2.3. Was Agricultural support an adjustment variable during 2008 food price surge?

The numerator of Bl corresponds to the value ofifooports, i.e. the food import bill. At this stage
and using equation (3) expressed in US dollar, eedrto break down this food import bill into two
main components:

foodimportsbill =[mP, [@+ NRA")] =[m[P,] +[mP, INRA"] (4)

In this section, in order to highlight the partiuties of the period 2005-2010 in a longer terigufes
of following graphs and table are reported sinc@519

Figure 4 shows the composition of the food impdttity case of Bangladesh.
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Figure 4: Impact of NRA™ on food import bill 1995-2009 in US$ thousands iBangladesh
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Source: authors’ calculations using World Bank BAC| data

The line shows Bangladesh'’s actual food import\alue. The grey bars indicate the value of food
imports in undistorted domestic prices and theklzars represent additional import cosNRA™ >0

or a reduction in the import bill IlRA" < 0. In the case of Bangladesh, it can be sednNR&" is
close to zero from 1995 to 2004. It is negativerfrd996 to 1998 and slightly positive from 2000 to
2003 before becoming significantly negative fron@2@o 2009, especially in 2008. In this particular
year, a negativBlRA" reduced the food import bill by more than halffr&JSD 3.736 billion to USD
1.996 billior.

Figure 5: Bonilla index growth 1995-2009
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Beyond the food bill i.e the numerator, we notibattthedownward adjustment of NRAobserved

from 2005 to 2009 led to a negative trend of Birahés period compared to a situation without NRA.

* Note that this result doesn’t mean that if Bangiidwould not have provided such negah®A" in 2008, its food import
bill would have been 3.736 billion USD. Actuallywould have been significantly less for two reasdfirst, Bangladesh is
a large country and its negati’dRA" in 2008 has certainly positive distorsive effentRy,. Second, without negativeRA"
(i.e. without import subvention), Bangladesh woulavér imported less. However the reduction of thedfamoport bill
remains effective in the context of negatiMRA" provided by Bangladesh in 2008, compared to thel fimaport bill
calculated withouNRA".
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The use oNRA" to offset price volatility and especially pricerges seems to be effective for many
developing countries. Table 1 sums up the impadiRE" on BI for each of the 39 developing
countries across the 1995-2010 period and for ZDB8.case of Bangladesh is particularly striking.

As shown by Figure 6, all countries — except Suatach China — present a 208&A" below the 1995-
2010 averagdlRA".

Figure 6: 2008 NRA" compared to 1995-2010 NRA average
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Table 1: Summary statement oNRA™ impact on Bl, 1995-2010 and year 2008ource: authors’ calculations, from Word Bank andBdata)

Deviation

(%) NRA™ | 1995-2010 Deviation (%) \%’r"‘s’;gs‘
1995;12010 1995;12010 1995;12010 N 2008 BI 1995-2010 1995-2010 2008 Bl | 2008 BI reduction cost
Country NRA NRA NRA 2008 NRA compared to | minimum | Bl ) Bl average 2008 BI compared to wnhgnut on 2008 food
minimum maximum average 1995;12010 NRA maximum 1995-2010 Bl | NRA import bill due
NRA included average to NRA™ (USD)
average
Zimbabwe -0,915 -0,339 -0,654 na na 0,003 0,028 0,015 na na 0,117 na
South Africa -0,145 0,122 0,013 0,000 -100,00% 0,012 0,035 0,022 0,020 -8,03% 0,020 0
Nigeria -0,277 0,456 0,076 -0,017 -122,17% 0,027 0,109 0,057 0,037 -35,13% 0,038 -56 733
Zambia -0,490 0,046 -0,164 na na 0,042 0,158 0,079 0,000 -100,00% 0,047 na
Cameroon 0,000 0,000 0,000 0,000 / 0,011 0,192 0,088 0,120 36,76% 0,120 0
Cote d'lvoire -0,069 0,668 0,175 -0,069 -139,60% 0,113 0,241 0,149 0,137 -8,46% 0,147 -110 999
Chad 0,000 0,000 0,000 0,000 / 0,026 0,427 0,174 0,037 -78,67% 0,037 0
Ghana 0,046 1,108 0,285 0,212 -25,68% 0,078 0,319 0,176 0,176 -0,32% 0,145 183 354
Madagascar -0,300 0,448 0,028 -0,300 -1186,34% 0,127 0,344 0,181 0,190 4,66% 0,271 -133 571
Tanzania -0,521 0,308 0,026 0,002 -90,99% 0,158 0,396 0,259 0,198 -23,60% 0,198 1614
Uganda -0,299 0,223 0,085 -0,299 -452,74% 0,174 0,511 0,280 0,188 -32,99% 0,268 -162 695
Sudan -0,937 0,624 0,146 0,611 317,90% 0,010 0,621 0,284 0,242 -14,57% 0,150 1186 809
Morocco 0,429 1,010 0,640 0,429 -33,06% 0,234 0,446 0,292 0,275 -6,04% 0,192 1952514
Mali 0,000 0,000 0,000 0,000 / 0,181 1,972 0,356 0,210 -41,13% 0,210 0
Togo -0,492 0,000 -0,053 0,000 -100,00% 0,206 0,650 0,373 0,320 -14,17% 0,320 0
Burkina Faso 0,000 0,000 0,000 0,000 / 0,232 0,641 0,453 0,558 23,22% 0,558 0
Egypt -0,161 0,292 0,060 0,060 -0,96% 0,242 0,922 0,520 0,334 -35,85% 0,315 684 856
Mozambique -0,052 0,694 0,357 0,215 -39,63% 0,185 1,333 0,614 0,203 -66,88% 0,167 159 258
Senegal 0,021 0,201 na na na 0,548 0,804 0,624 0,000 -100,00% 0,672 na
Benin 0,000 0,000 0,000 0,000 / 0,645 3,747 1,170 2,301 96,71% 2,301 0
China 0,011 0,233 0,117 0,212 81,92% 0,010 0,027 0,018 0,018 -3,77% 0,017 1205 968
India -0,113 0,553 0,258 0,013 -94,76% 0,016 0,033 0,024 0,016 -33,49% 0,016 45 563
Malaysia -0,140 0,445 0,152 -0,140 -192,17% 0,020 0,034 0,026 0,021 -21,06% 0,024 -744 317
Thailand -0,154 0,732 0,275 -0,154 -155,89% 0,020 0,042 0,031 0,021 -32,31% 0,025 -741 946
Indonesia -0,210 0,731 0,173 -0,039 -122,24% 0,028 0,067 0,039 0,032 -17,72% 0,033 -212 955
Vietham 0,000 1,188 0,514 0,000 -100,00% 0,032 0,058 0,048 0,039 -19,22% 0,039 0
Philippines -0,146 0,596 0,274 -0,021 -107,48% 0,029 0,132 0,059 0,066 12,51% 0,067 -95 578
Pakistan -0,436 0,232 -0,056 -0,436 683,16% 0,117 0,209 0,164 0,133 -18,84% 0,236 -2 395 621
Bangladesh -0,578 0,121 -0,125 -0,578 362,34% 0,086 0,234 0,169 0,086 -49,41% 0,203 -1 941 644
Sri Lanka -0,334 0,466 0,054 -0,334 -713,91% 0,142 0,288 0,187 0,145 -22,42% 0,217 -663 786
Kasakhstan 0,059 1,159 0,327 0,082 -75,00% 0,015 0,041 0,021 0,016 -24,57% 0,015 75 335
Turkey 0,167 1,285 0,605 0,371 -38,67% 0,018 0,087 0,047 0,040 -15,26% 0,029 1571 356
Chile 0,009 0,149 0,066 0,015 -77,79% 0,020 0,049 0,032 0,029 -9,94% 0,029 28 408
Ecuador -0,387 0,405 0,011 -0,117 -1166,39% 0,016 0,095 0,039 0,039 -0,66% 0,044 -108 760
Brazil 0,037 0,303 0,134 0,118 -12,30% 0,020 0,091 0,046 0,028 -38,65% 0,025 618 917
Mexico -0,065 0,312 0,106 0,035 -66,54% 0,043 0,058 0,050 0,053 6,92% 0,051 513 285
Colombia 0,172 0,666 0,389 0,172 -55,75% 0,038 0,139 0,083 0,059 -28,90% 0,050 363 483
Nicaragua -0,075 0,522 0,206 -0,075 -136,33% 0,080 0,294 0,134 0,086 -35,50% 0,093 -18 579
Dominican Republic 0,040 0,943 0,542 0,304 -43,84% 0,169 0,534 0,321 0,377 17,55% 0,289 657 513
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Table 1 and Figure 6 suggest that almost all dguedpcountries for which data are availatieok
measures to cut their food bill by reducing théadtural rate of assistance on importable agrizalt
products and even by introducing negatiM®A", i.e. import border subsidies on agricultural
commodities (Nigeria, Cote d’lvoire, Madagascar, abda, Malaysia, Thailand, Indonesia,
Philippines, Pakistan, Bangladesh, Sri Lanka, Ecuahd Nicaragua are in this case). For ten
countries (Cote d’lvoire, Madagascar, Uganda, MalgyThailand, Pakistan, Bangladesh, Sri Lanka,
Colombia and Nicaragua), the 208RA" is the lowesNRA" of the 1995-2010 period, and is even

negative with the exception of Colombia.

Our sample includes several densely populated SBa#t Asian countries with a sharply reduced
2008 food import bill due tdNRA™ USD 1.941 billion for Bangladesh, USD 2.396 bitli for
Pakistan, USD 0.664 billion for Sri Lanka and US43 billion for Malaysia and USD 0.741 billion
for Thailand (Table 1). Note that this finding irigd also large costs for national revenue: the @Worl
Bank NRA data analysis actually confirms that aatieg NRA" is due to border measures. In other
words, in practice, a negatiMRA" actually consists of subsidising agricultural fdogborts in order

to reduce agricultural import prices, so it codte tgovernment budget to maintain household
purchasing power. A number of these countries i(pdarly Bangladesh, Pakistan and Sri Lanka) saw
violent food riots in 2008, which may explain thighhlevel of government intervention in response to

political and social unrest.

From this point of view, Egypt, where particuladiplent food riots erupted in 2008, is surprisimg i

that NRA" remained positive in 2008 and pretty much at trerageNRA" for the period1995-2010.

Figure 7 sheds light on other elements that mightagn such a paradox. The food bill rose steadily
from 2000 onwards, but the Bonilla Index fell ore twhole period due to the fact that total export
revenue increased proportionally more than the fogabrt bill. Consequently, the Bl did not leap up
in 2008 compared with previous years. In the cas&gypt, the macroeconomic food security
situation as reported on by the Bonilla Index was significantly worse in 2008 than in previous
years, but the food import bill was actually sigrahtly higher than at any point previously. So if
export revenues were not well redistributed to gbpulation, this could explain the violence of the

food riots in Egypt.

5 2008NRA" data are not available for Zimbabwe, Zambia ant§al.
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Figure 7: Food Security in Egypt, 1995-2010 — focus on sehndggerminants
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3. Is domestic support level an adjustment variabléor the short-run stability of food security?

Section 2 has shown that most developing countreese used their possibility to play with the
nominal rate of assistance level to compensateffieets of the 2008 food price surge. Was 2008 an
isolated year or does it fit in a Bl stabilizatistrategy in the longer term, global food pricesyiay
upward or downward? Does the exchange rate plajeaim stabilizing food availability at national

level?

Based on the equation (3), this section assessebabextent variations MRA" andE are adjusted
to external variations of food import prices or entp prices on the recent period 2005-2010, for our
sample of 39 developing countries. Our assumptothat countries which have to bear an external
shock on food market prid&, or on export pricdy, give the priority to stabilize their own percepti

of vulnerability of food security to trade, i.e. babilizing Bl throughNRA" or E adjustments.

3.1 Materials and method

Trade and NRA data used are those presented iors&cl. We use nominal exchange rate collected
from the World Bank (Anderson and Nelgen 2012): it is expressed asitimeber of local currency

against one US dollar.
We estimate the following two equations by usingdi@an effects:
din@+ NRAm)i,t =a+pdIn(mR,);; + BdIn(X.R); + B dum; + B, dum, *dIn(mR,) +u; +W, (5)

dinE; =a +BdIn(mPy); + BdIN(X.R )i + B3 dum + Bydum * dIn(mBy) +u; +w, ®)

5 We use the exchange rate as defined by AndersbiNalgen (2012): estimated equilibrium economy-wadeounting for
distortions in currency markets (in local currepey dollar). We have compared this exchange ratetive nominal bilateral
exchange rate provided by the IMF (in local curseper USD) and both data exhibit closely the saatéems.
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Wherei is the number of observations over timedenotes the timeg () is the average NRA

(exchange rate) according to the equatigis the individual-specific random effect ang the error

term.

m.R, and X.Py are expressed in USDLNRA") is computed wittNRA" in percentage, this term is
always positive E is the exchange rate in local currency per USD. The végglre introduced in

growth rates.
Dum is a dummy variable equal to 1 for the year&00

As we are interested in the role of the value ofdfanports regarding the impact of the price shoick

2008, we add an interaction tertom , * d In(mR,) as to test for a non linear effect of the valuéool

imports due to the price shock.
3.2 Results and discussion

We estimate two panel data models which providerimftion on two dimensions, over individuals

(countries) and over time (years). Among the vaitypes of panel data models, fixed and random
effects models are those which are the most comnardlyzed. It then remains the question of which
model to choose. Several arguments are found initdrature to justify the use of each of these

models but they are often contradictory or inclagi€lark and Linzer 2015).

The fixed effects model is also known as the withétimator. Its main assumption is that the error
term is correlated with the individual specific tebecause the model can exclude time-invariant
variables. In the random effects model, the spetdim is assumed to be independent of the errors
and also mutually independent (Greene 2005). d¢feiserally considered that random effects models
are more appropriate when the observations cotesttisub-sample of the whole population (Nerlove
2003).

Finally, the Hausman test (Hausman 1978) is fretiyarsed to check the validity of the random
effects assumptions, namely the conditional inddpeoe between group-specific intercepts and
covariates. If the associated probability of tret {p-value) is over 0.05 (at 5% significance I¢¥ieén

we can conclude that the random effects model &t tileely appropriated.

To better identify the role of custom union or mtamg union, we split the sample in two sub-samples
according to the membership to a custom union @keadummy variableu is equal tol in equation

(5)) or to a monetary union (we add a dummy vaeatl equal to 1 in equation (5')).

In our sample of 39 countries, 8 countries belang tmonetary union and 19 countries belong to a

custom union.

18



Table 2: Results of estimated random models, period 2009201

NRA™ Equation (5) Exchange Rate Equation (5")
All Countries| Countries All Countries| Countries
countries | belonging| notina | countries | belonging| notina
toa custom toa monetary
Custom union monetary| union
Union union
intercept 0.06 0.54 0.08" -0.01 0.01 0.02
(0.04) (0.05) (0.03) (0.16) (0.01) (0.20)
dinmpm -0.35 -0.45 -0.24 0.36 -0.13** 1.24
(0.18) (0.37) (0.14) (0.76) (0.06) (0.98)
dinxpx 0.03 0.04 -0.01 -0.54 0.01 -.2.20**
(0.09) (0.12) (0.13) (0.40) (0.02) (0.87)
dum -0.29** -0.24 -0.34*** 0.54 -0.07** 0.93
(0.12) (0.19) (0.11) (0.51) (0.04) (0.63)
dinmpm*dum 0.70* 0.86 0.53 -2.10 0.13 -3.51*
(0.39) (0.65) (0.37) (1.69) (0.11) (2.15)
Observations 174 91 83 181 35 146
Hausman test | Random | Random | Random | Random | Random | Random
effects effects effects effects effects effects

Note: standard errors in brackets

*k ok *: statistically significant at 1%, 5% p010% level.

The Hausman test suggests that random effects nfibslddetter our data for all case®Random-

effects models are estimated by using the Genetdhlirast Square (GLS) estimator.

The key coefficient of interest is that one asdedado the value of importable food products whatev
the estimated equation. With regard to the ewotutdf prices over the period, we interpret the
changes in the value of imports as those from twal fprices. We thus suppose that the volume

remains broadly stable.

Our results suggest thBIRA" adjusts well to variations in food pric®s, to reduce the food import
bill when we consider either the whole sample @& #lub-sample of countries not belonging to a
custom union: the estimated direct impact is re$pelg -0.35 and -0.24. It may suggest that the
countries aim at stabilizing the Bonilla Index frame year to the other by using their agricultarzd
trade policies to compensate the effects of thagbsin the prices of imported food products. Gn th

contraryNRA" doesn’t adjust to variations in export pri¢gs

The year dummy variable set on 2008 emerges signifly. It therefore appears clear that the
downward adjustment MRA" is particularly marked in 2008, year of globalkgpin food prices. To
control for this price shock of the year 2008, wieled an interaction term withP,, deviation which
appears to be significant when considering the aisamplé. The estimated impact of the food
import bill once controlling for this shock price 10.21. This confirms that countries have actually

adjusted theiNRA" downward to compensate for the rising cost of fbilid related to the 2008 peak

" Besides, when comparing both estimates of the mpeed notice that there is no significant differeriietween fixed
effects models and random effects models. Fixezttffmodels are available upon request.
8 We also tested an interaction term with, deviation but it remains not significant whateves tases.
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prices but this adjustment seems to be lower.NRR&" adjustment for the change in the Bl (compared
to the previous year and compared to the averagthéoperiod) was also tested but never emerged
significantly. It seems to exclude a strategy ofirddes to use border instruments as a stabilizatio

tool of their Bl over the long term.

Those results are however not found for countriekvare belonging to a custom union. This may be
explained by the fact that most of these countiesnot flexible enough to use any trade polidmss (
cutting tariffs for instance) at the national lewgthout a broader agreement at the custom unieel.le

They depend on the trade policy of the area to wthey belong.

According to the results of the exchange rate ed@ch equation, it appears that the exchange rate
adjusts downward (appreciation of the local curggnic the event of rising food prices in countries
belonging to a monetary union. Most of these camegrcountries use Franc CFA as currency which
is anchored to the Euro. Besides, the studied gd@docharacterized, beyond the upward trend of
agricultural and crude oil prices, by an appreoiatdf the Euro, and consequently the Franc CFA,
relative to the Dollar. These countries probablyehbenefited from such an appreciation of the local
currency that actually reduces the food bill expegssin local currency since prices of imported food
products are expressed in foreign currency. It twdributes to improve the purchasing power of

domestic households of food importing country.

However this argument deserves to be deepened dmdhe appreciation of the local currency
presents the risk of reducing the competitivenelsexported products over the long-term. The

capacity to finance food imports by exports reveomdd then be prejudicially affected.

Note that the exchange rate growth adjusts to #nmtion of total exports value only when countries
are not membership of a monetary union. In thi® ¢he estimated impact is negative meaning that
the exchange rate decreases (appreciation of ta ¢wrrency) when the value of total exports is

increasing. This is consistent with the internagiamacroeconomics expectations.

Conclusion

The main contribution of this paper is to shedtligh the theoretical and empirical economic links
between agricultural assistance, measured usingNtimeinal Rate of Assistance (NRA) and the
vulnerability of food security to trade at natiotedel, measured by using the Bonilla Index (BlheT
novelty of this paper is to use NRA to assess thpatct of domestic support on food security
vulnerability to trade. We first draw an overalicpire of government border intervention in the
agricultural sector for 39 developing countries rothee period 1995-2010 and especially during the
2005-2010 period.
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Bl calculated taking into accouNRA" seems not to follow the same pattern than Bl ¢aled before
custom clearing, as if the effects of changes oaufprices were offset by direct intervention oft&sa
seeking to stabilize their ability to source foodgucts on the world market, especially in casmod

price surge observed in 2008. The assumption thad, context of high volatility of food prices,
developing countries aim to stabilize their vulrigliy to trade by compensating food price deviatio
using trade policy is then partially checked over period 2005-2010. Few conclusions emerge. First,
this adjustment is mainly observed through NR#&hannel. Second\RA" adjustment seems to be
correlated to food import value deviations for mostintries but not to total export value deviations
This suggests that countries are more sensititeeéamumerator of the BI, i.e. the food import bill,
than to the global BI. Finally, the estimated atijuent appears to be more pronounced in case of a

food price surge like that experimented in 200&1tbat of this context.

Import subsidies actually have a highly significafitect on the level of food security by sharply
reducing the food import bill for households in easf price surge. But this kind of intervention
weighs heavily on the national government’'s budgessibly at the expense of other intervention
policies (such as agricultural policy). This cosblgably prevents very poor countries from adopting
negativeNRA". Poor countries may eventually reduce ttNRA" provided that the&RA" is positive,
but developing countries’ NRAs are generally veny compared with developed countries. Moreover
a negativeNRA" drives up world agricultural prices, having a weomffect on the level of food

security in poor net food-importing countries.

Our analysis only considers the support appliedntportable agricultural productdNRA"). But
agricultural products account for a large proportad total exports for most developing countries.
Hence positive or negative assistance for expatalgricultural commoditiesNRA) can have an
effect on total export value if this share is siigaint. For example, during the 2008 food crisis, a
number of countries introduced export bans or taxesfood commodities. These decisions will
normally result in negativBlRA being applied to exported agricultural productthve positive effect
on Bl (and hence a negative effect on food sequiityailable World Bank (NRA) and BACI (trade)
data could be used to complete this study by extgritto the Bl denominator. Such a global analysi
of the combined effects MRA"™ andNRA on BI could turn up clearer explanations of parachd

situations (such as in Egypt) observed at thisestag

Moreover, this study focuses on the more recenb@e&005-2010 characterized by a great instability
and volatility of food prices, and an upward treftdwould be interesting to complete the analysis
regarding developing countries behaviour in a dffié context, when world food prices were falling

down during the nineties’.
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Appendix:

Table Al: Some characteristics of the 39 developirgpuntries of our sample

Continent | Country CODE Average Bl | Monetary Custom
Union Union
Africa Benin BEN 153,83% 1 1
Burkina Faso BFS 36,82% 1 1
Cameroon CAM 11,17% 1 1
Chad TCD 3,66% 1 1
Cote d'ivoire Clv 13,52% 1 1
Egypt EGY 33,58% 0 0
Ghana GHA 11,98% 0 1
Madagascar MAD 24,85% 0 0
Mali MLI 25,46% 1 1
Morocco MAR 18,46% 0 0
Mozambique MOz 18,73% 0 0
Nigeria NGA 4,78% 0 1
Senegal SEN 60,15% 1 1
South African Republic ZAF 2,10% 0 1
Sudan SDN 17,47% 0 1
Tanzania TZA 19,80% 0 1
Togo TGO 46,48% 1 1
Uganda UGA 26,98% 0 1
Zambia ZMB 4,52% 0 1
Zimbabwe ZWE 8,03% 0 1
America Brazil BRA 2,40% 0 1
Chile CHL 2,41% 0 0
Colombia COL 4,78% 0 1
Dominican Republic DOM 25,80% 0 0
Ecuador ECU 3,93% 0 1
Mexico MEX 4,46% 0 0
Nicaragua NIC 8,40% 0 1
Asia Bangladesh BGD 20,66% 0 1
China CHN 1,76% 0 0
India IND 1,79% 0 0
Indonesia IDN 3,28% 0 0
Kazakhstan KAZ 1,66% 0 1
Malaysia MYS 2,27% 0 0
Pakistan PKS 20,05% 0 0
Philippines PHL 4,21% 0 0
Srilanka SRL 20,70% 0 0
Thailand THL 2,30% 0 0
Turkey TUR 2,58% 0 0
Vietnam NVM 3,99% 0 0
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