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Abstract:

In this paper we provide an assessment of the itegddRTAs on agricultural trade, putting
emphasis on the role of rules of origin (RO) whaslke always part of these agreements. We
distinguish trade in raw agricultural products amalde in processed food products. Our
sample includes 180 countries over four time peria2D01, 2004, 2007 and 2011. We
consider the main trade agreements involving mapmtd exporting countries of agricultural
commodities and food products. Using a gravity nhoge introduce dummies for controlling
for the multilateral resistance terms and we useRbisson-Pseudo Maximum Likelihood
(PPML) estimation method to deal with zero tradewB8. Econometric results globally
confirm that RTAs have a positive impact on tradeneen member countries, a negative or a
non significant direct impact of RO, a negativeaaron significant cross impact of RTAs and
RO. Our estimation results globally support a digant non linear impact of RTAs, its
positive effect on trade between members decreasitigthe degree of restrictiveness of
involved RO. As expected, our results suggesttthde in food products is more sensitive to
RTAs and their RO than trade in agricultural pradudContrary to expectations, our
estimation results do not support clear differaatdaimpact of RTAs and involved RO on
North to South and South to North agrifood expoRmally, our results suggest that RO

matter regarding the trade impacts of RTAs.

Keywords. Regional trade agreements, Agricultural tradegfvade, developing countries,
gravity, Poisson-Pseudo Maximum Likelihood, rulésmgin



I ntroduction

Regional trade agreements (RTAs) have become iagig prevalent since the early 1990s
(see Figure 1). As of 15 June 2014, some 379 RTa® wn force according to the World
Trade Organizatioh. Regional Trade Agreements (RTAs) are preferenti@ding
arrangements between countries or groups of casnffihey are designed to encourage open
and competitive markets in the participating coestr There are various types of RTAs
including free trade agreements (where members batte preferential rates for goods or
services but keep their own external tariff rateslstoms unions (where members have both
preferential rates for goods or services and theesaxternal tariff rates) and non-symmetrical

agreements (where members offer each other non-symomreferences).

Figure 1. Evolution of the number of RTAsin theworld
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The proliferation of RTAs generates some discussegarding their impacts on trade and

welfare but also their role as regards the mudtittrade liberalization process. A large body
of the literature is concerned with the empiricedessment of the trade and welfare effects of
RTAs, either at the global trade level or for sospecific sectors. Cardamone (2007) and

Cipollina and Salvatici (2010) both provide an esige review of the main findings in the

! http://www.wto.org/english/tratop e/region e/region e.htm, 25 November 2014.




existing literature. First of all, existing work e¢mt provide conclusive results on the welfare
impacts of RTAs for both participating member coiast and the world at large. Secondly,
studies that decompose the trade effects of RTAs tirade creation and trade diversion
effects find divergent results, which do not allfow definitely concluding about the net trade-
creating or the net trade-diverting effects of ¢deed RTAs. Thirdly, most studies find a
positive impact of RTAs on trade between the mendoemtries. However there is still no
consensus on the extent of this effect with maffferint results according to the time period,
the considered geographic areas, the studied seteraggregation level of data, the kind of
RTA, the econometric methodology, etc. Finallyaege part of estimates tend to be biased
due to a series of conceptual problems (Cardam2®@/) and there is still no consensus

about the methodology to be used.

More specifically, three main problems have beeentified in empirical studies. First,
Anderson and van Wincoop (2003) pointed out that#igations of gravity equations used in
numerous studies fail to account for price ternms {oth the exporting and the importing
countries), which may lead to potential bias irtite estimations. Second, as underlined by
Bureau and Jean (2013), most studies analyzingrtpacts of RTAs on trade suffer from an
endogeneity problem since the causality between Rid\trade flows is not well-established.
Indeed, it is likely that the probability of a RT# be signed by one country is not
independent from this country’s trade flows. Inlsw@c case, as stated by Bureau and Jean
(2013), the dichotomous indicator variable commardgd in empirical studies to account for
RTAs’ implementation can no longer be consideredndgpendent of the error term and
resulting estimates are biased. The third problelates to the zero trade flows, which are
commonly ignored in empirical studies. Santos Sdwa Tenreyro (2006) propose to use a
Pseudo Maximum Likelihood estimation technique,alihin addition to be consistent in the
presence of heteroscedasticity, allows for dealiip the zero values of trade flows in

gravity estimations.

In this paper, we are interested in analyzing thpacts of RTAs on trade in agricultural and
food products. Furthermore, we pay specific attento the role of rules of origin which are
always part of these agreements. There are feviestpdoviding assessment of the impacts of
RTAs on agricultural trade, and among them vetieldifferentiate trade in raw agricultural
products from trade in processed food productsodioknowledge there is no existing study
analyzing the role of rules of origin in the impaof RTAs on agricultural trade.



Most existing studies dealing with RTAs’ impacts agricultural trade flows focus either on
raw agricultural products or on raw agriculturabdnod products (e.g., Grant and Lambert,
2008; Jayasinghe and Sarker, 2008; Korinek and toel2009; Bureau and Jean, 2013p
our knowledge only Lambert and McKoy (2009) distirgdp trade in raw agricultural products
from trade in food products. Focusing on trade taeaand trade diversion, they find a
positive impact of preferential trade associatiams intra-bloc trade in both agricultural
products and food products. Their findings supp@ade creation in agricultural products but

are inconclusive regarding food products.

The aim of our paper is to add to the existingditiere on the impacts of RTAs on agrifood
trade by contributing in four directions. First @f, contrary to most existing studies which
limit their study sample to specific countries aogp of countries, we propose a more
systematic analysis by considering nearly all coest(180 countries over 4 time periods:
2001, 2004, 2007, 2011). Secondly, we put empluasibe role of rules of origin in the trade
impacts of main RTAs which are in force in agrifamdde. Thirdly, we distinguish trade in
raw agricultural products and trade in processed faroducts in order to be able to compare
the impacts of RTAs on trade of both types of paislu Fourthly, we propose a
methodological approach allowing for dealing wittotof the main problems that have been
identified in gravity studies: we introduce dummitgs controlling for the multilateral
resistance terms and we use the Poisson-PseudanMiaxiLikelihood (PPML) estimation

method to deal with zero trade flows.

Following Lambert and McKoy (2009)’'s results, omtuition is that the trade impacts of
RTAs is likely to be different for raw agriculturptoducts and processed food products, and
that the rules of origin involved in RTAs could pla role to this regard. Rules of origin (RO)
are helping to determine whether a product exchérggween two countries which are
members of a RTA may be considered as originatiom fthe export country and so may
benefit from the preferential tariff provided bygiRTA. Usually rules of origin require that
the product wholly originates or has undergonelsstntial transformation in the exporting
country. According to Fulponi et al. (2011), in m&J As which are in force in agrifood trade
RO require a chapter change (in the HarmonisedeBy& digit) for making the proof of a

2 In the following, we name “agricultural trade” tirade in raw agricultural products (i.e., chaptets 14 in the
HS classification) and “food trade”, the trade iogessed food (and feed) products (i.e., chapters 124).
Agrifood trade will be used for designating tradéoth agricultural and food products.

4



substantial transformation in the exporting counkignce, we think that this makes sense to
distinguish trade of raw agricultural products aradle of food products since raw agricultural

products are inputs for food products and thus bgibs of products do not face the same RO
restrictions. Fulponi et al. (2011) show that R® kkely to be more restrictive and less easy

to meet for processed food products than for rasicalgural products.

The paper is organized as follows. Section 1 pewid brief review of the literature on the
impacts of agrifood regional trade agreements, liotloretically and empirically. Section 2
describes data and the econometric approach usetlois 3 analyzes empirical results and

section 4 concludes.

1. Literaturereview: Agrifood Regional Trade Agreementsand rulesof origin

Few studies provide assessments of the impactsTéfsRon agrifood trade. Grant and
Lambert (2008) find, using economic gravity equasidor the period 1982-2002, that the
positive impacts of RTAs on trade between membemntees is much larger for agrifood
products (HS chapters 01 through 24) than for mgifed products. They control for the
time-varying multilateral resistance terms usingirdoy-by-time fixed effects and all time-
invariant bilateral barriers using bilateral paxedd effects. Then, focusing on six agreements
(North American Free Trade Agreement. NAFTA; Canbited States Free Trade
Agreement: CUSTA; European Union agreement: EU, @BESUR, Andean Pact, Closer
Economic Relations, Association of South-East AsNations: ASEAN), their result is

confirmed for all considered agreements but the AISE

Korinek and Melatos (2009) use a gravity model anganel dataset, containing annual
bilateral trade data for 55 products (3-digit SIT€dmprising all agrifood products for the
period 1981 to 2006, in order to estimate the traffiects of three RTAs: AFTA (ASEAN
Free Trade Area), COMESA (Common Market for Eastermd Southern Africa) and
MERCOSUR. RTAs are introduced through dummy vaeshbh the gravity equation and
several econometric methods are used, such as ©UBavimum likelihood Poisson for
correcting heteroskedasticity. However zero trdoed are not included in the dataset. Their
results suggest that the implementation of AFTAMESA and MERCOSUR has positively
affected trade in agrifood products between mermbantries. According to the authors, this
may be explained by the following points. Within RIBSA and MERCOSUR, members



offer each other duty-free access to their marketsalmost all agrifood products while
AFTA members’ tariffs are less than one third MFltes on average. Besides, they find no
robust indication of trade diversion. Finally, thelyow that trade costs such as transport and

logistics remain important factors in determiningitood trade flows.

Bureau and Jean (2013) focus on measuring theteftdctariff preferences accorded by
agreement partners over the period 1998-2009 thr@@&agrifood trade agreements, using
difference-in-differences panel estimations. The&yd fthat trade flows are significantly

positively affected by the trade agreements both waspect to impacts on intensive margin

(pre-existing trade flows) and extensive margin(tiade flows).

Finally, Lambert and McKoy (2009) use a gravity rabtb isolate the effects of various
preferential trade agreements (PTAs) on both irdrad extra-bloc trade in agricultural and
food products for three time periods (1995, 2G0@ 2004). They find PTA benefits in terms
of increased intra-bloc trade for both types ofduats. Besides, trade creation is observed in
agricultural products. For food trade, PTA membggrsh associated with both trade creation

and trade diversion depending on the concerned PTA.

Several studies have focused on the impacts o$ fl®@rigin on trade but they all consider
aggregate trade flows. Anson et al. (2005) havestigated the effects of rules of origin of
the NAFTA on trade between partner countries. Feoigravity model and cross-sectional
data for the period 1999-2001, they find that tlgge®ment has increased the volume of intra-
trade but the restrictiveness of rules of origid hanegative impact.

Manchin and Pelkmans-Balaoing (2008) analyze théectfeness of preferential
arrangements on intra-regional trade flows in ASEANrder to provide a rough estimate of
the costs of preferential arrangements. The resulggest that preferential tariffs favorably
affect intra-regional imports only at very high miais (around 25 percentage points). This
highlights the likelihood of high administrative ste attached to the exploitation of
preferences, particularly with regard to the coampte with AFTA's rules of origin.

As part of NAFTA, using data on Mexican exportghie United States in 2001, Carrere and
de Melo (2004) estimate the likely restrictivenaxsdifferent kinds of rules of origin

differentiating finished and intermediate produetsd compare these results with those
obtained from a synthetic index. The econometrgults indicate that the change in tariff
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classification-type RO is in average more reswrectior final products than for intermediate

products.

Gretton and Gali (2005) compared the restrictivene$ rules of origin in the main
preferential trade agreements proposing a new egiothndex. This index relies on a
classification of the trade restrictions statedthmsy rules of origin and facilitates comparisons
on a common basis. The results show a significanation in the restrictiveness of rules of
origin through the Economic Partnership Agreem¢@BiAs). Furthermore they suggest that
NAFTA, the related agreements and the agreemegtediby the EU tend to have more

restrictive rules.

Our paper adds to this literature by proposing ssessment of the trade impacts of RTAs on
agrifood trade, putting emphasis on the role oésubf origin, distinguishing trade in raw
agricultural products and trade in processed faodyrcts and considering nearly all countries

as well as a set of major RTAs in force in agrifodtie.

2. Data and Methodology

We estimate a gravity model on trade in agricultaral food products. Agricultural and food

trade flows are total bilateral exports from cowyritto countryj in yeart (X.. ) and come

ijt
from the BACI trade database constructed by CHRtws in BACI are Free on Board in

current million USD. Agrifood is defined as chajstédrto 24 of the Harmonized System (HS).
% Once the sample is divided in two, agriculturerespond to chapters 1 to 14 and food to

chapters 15 to 24.

The database covers 180 countries with a populajieater than 200 000 in 206Ave

consider the period 2001 to 2011. Years 2001, 20087 and 2011 are used to cover this
period while avoiding the criticism arguing thatdependent and independent variables may
not fully adjust in a single year, time fixed eff@@stimations should not be performed on

pooled data over consecutive years (Anderson anavy@011).

2.1. Building the RTA and the Rules of origin variables

3 Following the WTO definition of agriculture, waatuded chapter 3 (Fish and crustaceans) from iaityais.
4 The list of the 180 considered countries is prodigdeAnnex.
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The agreements considered in this study are thoselving the main world exporting
countries of agricultural and food products: NAFTMERCOSUR, ASEAN, ASEAN-South
Korea, ASEAN-India, ASEAN-Japan, UE-27, EU-EgyptJ-fEurkey, ASEAN-Australia-

New Zealand.

For measuring the trade impact of these agreemarmtammy variabl&®T A4, ;. is introduced
in the gravity equation. This dummy takes valué dountriesi andj are both members of a
same agreement on ydar At this stage, it is important to notice that tmur set of retained
RTAs over our considered time period, and as faa@gscultural and food products are
concerned, there is no country pair belonging teentban one RTA in our country sample.

Hence, whatever the pair of countries, our dunifiy;;; always equals either 0 or 1.

For testing the influence of rules of origin, wenstvuct an index which is aimed to capture
the restrictiveness induced by the rules of orgfieach agreement. The difficulties regarding
the measurement of the degree of restrictivenessules of origin in regional trade
agreements result from the fact that they are roiress expressed in the form of complex
legal texts. Thus, to give a statistical sensehesé rules, they have first to be codified and
then an ordinal restrictiveness index has to banedf that summarizes all the information of
the first step. Such an approach has been intradiecehe first time by Estevadeordal (2000)
who proposes a synthetic index at the tariff lieeel, ranging from one (least restrictive) to
seven (most restrictive), based on an observatienwhich summarizes the restrictiveness of
rules of origin. Estevadeordal (2000) applied Ipigraach to NAFTA.

For this study, we adopt the approach proposedrisoA et al (2005) which is more general
and more elaborated than the one developed by &tervdal (2000). The construction of the
restrictiveness index relies on the “substantehgformation” criterion evaluated at the tariff
line level. In RTAs, the degree of transformatiore @roduct has experienced in one country
is first measured through changes of tariff clasaiion (CTC). For the latter, Anson et al.
(2005) adopt the following observation rule:

- a change of classification at the chapter level )(@Cmore restrictive than a
change at the Heading (CH) level; a change at #dalihg (CH) level is more
restrictive than a change at the sub-heading (8%);la change at the subheading
level is more restrictive than a change at thdftane or item level (CI). This

implies the following observation rulACC> ACH> ACS> ACI.



Then, RTAs may include restrictions attached to QBECTC) stating that non-domestic
materials from certain subheadings or headings hapters are forbidden. Third, other
requirements may be added such as Value content 6é&8ing a minimum percentage value
to be added by the considered country, or techmeglirement (TECH) stating that the
product must undergo certain manufacturing opemati&¥C and TECH attached to a given
CTC add to the index’s restrictiveness. Thus, th&eovation rule assigns higher values to the
index resulting from the CTC when these other nexents are added on (and a lower value
when there is an allowance). Like Estevadeordad@0Anson et al. (2005)’s index ranges

from one (least restrictive) to seven (most resueg.

We thus undertook a huge work of coding and ratih@TC and other restrictions by tariff
line in all ten RTAs we are considering in thisdgtuWe used the appendix of legal texts of
these trade agreements provided by WTO. Then wepuotad the average restrictiveness

index for each agreement distinguishing agricultpraducts and food products.

Our variable “rules of origin”R0;;) which is introduced into the gravity model copesds
to the computed restrictiveness of the agreemRé&ut;;; countriesi andj both belong to in
yeart. As we already mentioned in the case of Rfigl;;, variable, there are no country pair

belonging to more than one of our considered agee¢ésn Hence for each country pair, there
is no or at most one RTA-RO pair concerned.

2.2. Theestimated gravity model

The following gravity model is estimated:

X, =exp(B, + B In(dist;) + B,RTA, + B, In1+ RQ)) + B,RTA, *In1+ RQ)) +
Bscontig; + Bclang, + B colony, +y, fe, +y, fe,) +&,

1)
Where X, stands for the bilateral exports betweeamdj in yeart, RTA, is a dummy equal
to 1 for country pairs belonging to the correspagdRTA signed in yeat, RQ,is the

restrictiveness index of rules of origin involvedthe corresponding RTA.

As we are interested in the role of rules of origigarding the trade impact of RTAs, we add
an interaction termRTA, * Log(l+ RQ,) as to test for a non-linear effect of RTAs on expo

flows due to the rules of origin.



Other bilateral trade costs are introduced, dataing from CEPII: the distance between
exportingi and importingj countries following the great circle formu(distj), a dummy
contiguity variable for countrigsandj sharing a common bordesgntig;), a dummy variable
for countries andj sharing a common languag#ang;), and a dummy variable for countries

i andj having had a colonial relationship after 1946l¢ny;).

In order to perform a consistent estimation ofgtrectural gravity model (Anderson and van
Wincoop, 2003; Head and Mayer, 2013), multilateesistance terms are controlled for with

exporter-yearfe, and importer-yearfe, specific effects (as recommended by Baldwin and

Taglioni, 2006, and Feenstra, 2004). Finally, is a random error term satisfying usual

assumptions and clustered at the country-pair levelontrol for the potential dependence

between RTAs from a same country.

We suspect that Ordinary Least Squares and Leastr&)Dummy Variables estimators that
do not allow taking into account zero trade flowssuffer from a selection bias. Indeed, an
endogeneity problem arises if unobserved bilatieeale costs explain the existence of such
zero trade flows. Santos-Silva and Tenreyro (20@6pmmend to use the Poisson-Pseudo
Maximum Likelihood (PPML) estimator that deals withteroskedasticity problems and has
the subsequent advantage of allowing an easy incatipn of zeros in the trade flows
variable (Head and Mayer, 2013). The PPML is exgmedd produce consistent estimates
provided the conditional mean is correctly spediffeAnother way to deal with the presence
of zero trade flows is the 2-step Heckman-basedoagp (Helpman et al., 2008). The first
step involves using a Probit to estimate the priibalhat i exports a positive amount o
The second step estimates the gravity equatiomepadsitive-flow observations including a
selection correction. However, in our context itlifficult to find an exclusion restriction as
this variable must be dyadic and time varying inurgy as both empirical steps already
include country-year dummies to control for mutelal resistance terms. Furthermore, a 2-
step Heckman-based approach would separate thet effdRTAs on the extensive margin
from the effect on the intensive margin (Head araly®&t, 2013). Santos-Silva and Tenreyro
(2009) further argue that this estimation methodalso biased in the presence of

heteroskedasticity in trade data. Considering tihatRESET test performed over our sample

® The conditional mean must satisﬁ(xij 1Z; ): exF{Zij ,5’) with Z the vector of explanatory variables.
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confirms the presence of heteroskedasticity, westdhe PPML estimator for our empirical

strategy.

3. Reaults

We estimate the previous gravity model for two doprsub-samples and two sub-sectors.
The first sub-sample covers exports flows from dgwed (North) countries to developing
(South) countries. The second sub-sample conselgrsrts flows from developing (South)
countries to developed (North) countries. In batlses, we distinguish trade in agricultural

products and trade in food products.

Estimation results are reported in Table 1 for Neot South exports and in Table 2 for South
to North exports. Our intuition is that rules ofgin are more constraining for developing
countries than for developed countries so we exiattSouth to North exports will be more
negatively affected by rules of origin than NomhSouth exports. In the same way, following
Fulponi et al. (2011), we expect that rules of iorigffect more negatively trade in food

products than trade in agricultural products.

In Tables 1 and 2, the first three columns regwetresults for exports in agricultural products
while the last three columns report the resultsefgports in food products. Results suggest
that, for both countries’ sub-samples and whatexggicultural or food trade, all coefficient
estimates exhibit the expected signs and are tgtatig significant. Higher distance between
countries tends to discourage their bilateral etgpo€ountries sharing common frontier,
common language or former colonial links tend adé& more together. As expected, RTAs
tend to increase bilateral trade between membeantdges while RO have a negative impact,

sometimes non significant however.

Focusing on Table 1, our results confirm that RTse a positive and significant direct
impact on agricultural and on food exports from tRdo South countries. We find that the
RTAs’ direct impact is greater for food exportsriHar agricultural exports, even if from a
statistical point of view, both corresponding caméints are not statistically different. Our
results also confirm that RO involved in RTAs impategatively and significantly
agricultural exports from North to South countriesthe case of trade in food products, the

impact of RO is not significant. Hence, contraryto expectation, our results suggest that as
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regards exports from North to South countries, R®liely to have greater negative direct

influence on agricultural than on food exports.

The interaction term however may change this canmaiu Indeed RO also have an indirect
effect through this interaction term. The lattes lzanegative and significant impact for both
agricultural and food exports. This means that RTase a non linear effect on North to

South exports, depending on the level of RO rdsteness: RTAs have a positive effect on
exports between member countries but this effectedeses with increasingly stringent RO.
For exports of agricultural products, the threshsldbout 7 meaning that the effect of RTAs
is always positive since the variable RO is loweequal to 7. At reverse, for exports of food
products, the threshold is about 5 implying thatARTmay affect negatively exports from

North to South countries when involved RO are higbktrictive. In that sense, RO may have
higher negative impacts for food trade than foicdtural trade.

Table 2 indicates that results are almost simiareixports from South to North countries.
Main difference is that the coefficient of the r@etion term is not significant for agricultural
exports. Hence, for South to North agricultural @xp, Table 2 shows that the impact of
RTAs is positive, significant and constant whateter restrictiveness of RO. The impact of

RO is negative and significant.

As for North to South exports, the direct RTAs iroipia greater for food than for agricultural

exports and, contrary to expectations, the dimeqtaict of RO is greater in absolute value for
agricultural products than for food products. Hoemuike in the previous North to South

exports case, the interaction term may change éhnelesion. The threshold for a positive

RTAs impact on South to North food exports is 4H&nce, RTAs have a positive impact on
food exports until the restrictiveness of RO readins threshold.

12



Table 1. Estimation results for the North to South sample

1) (2) 3) (4) (5) (6)
VARIABLES Agriculture Agriculture Agriculture Food Food Food
North-South North-South North-South North-South North-South North-South
PPML PPML PPML PPML PPML PPML
Ldist -1.139%** -1.154%** -1.143%* -0.953*** -0.954*** -0.957***
(-18.71) (-18.710) (-18.260) (-13.860) (-13.66) 13820)
Rta 0.356** 0.742*%* 2.275%* 0.260* 0.290 3.754%**
(2.2900) (4.7000) (3.6800) (1.7700) (1.5200) (3.9400)
In(ro+1) -0.326*** -0.298*** -0.0177 0.0293
(-2.8900) (-2.6900) (-0.1200) (0.1900)
rta*ln(ro+1) -1.085** -2.103***
(-2.4000) (-3.6500)
Contig 0.920*** 0.889** 0.951*** 1.144%*x 1.143%* 1.014***
(6.5600) (6.6800) (6.7700) (6.8100) (6.7500) (69
Clang 0.301** 0.327** 0.311* 0.422** 0.424*** 0.45**
(2.3100) (2.5200) (2.3900) (4.1000) (4.1100) (om4
col45 1.038*** 1.009%** 1.020*** 0.821** 0.820*** 0.807***
(6.0400) (5.9100) (5.9400) (6.0200) (4.1100) (P®6
Constant 6.794*** 6.775%** 6.201*** 5.152%** 5.154** 5.442%*
(9.8500) (9.9400) (8.500) (7.4500) (7.4300) (7@®00
Observations 38,061 38,061 38,061 37,982 37,982 9827,
R-squared 0.867 0.869 0.869 0.827 0.827 0.832
Fixed effect it Yes Yes Yes Yes Yes Yes
Fixed effect jt Yes Yes Yes Yes Yes Yes

Robust standard errors in brackets (clustered bptcp pairs). South (North) countries are definsthg the World bank classification by Gross Natildnaome per capita:
using 2012 figures, North countries are the higioime countries as defined by the World Bank; Soatintries are other countries.

* p<0.1; ** p<0.05; *** p<0.01

Source: Authors’ estimates.
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Table 2. Estimation results for the South to North sample

1) (2) 3) 4) (5) (6)
VARIABLES Agriculture Agriculture Agriculture Food Food Food
South-North South-North South-North South-North South-North South-North
PPML PPML PPML PPML PPML PPML
Idist -1.057*** -1.068*** -1.064*** -0.859*** -0.861*** -0.865%**
(-13.960) (-14.330) (-14.150) (-8.3500) (-8.2000) (-8.3700)
rta 0.860*** 1.321%*= 2.232** 0.163 0.250 4,283
(3.4600) (6.1000) (2.3000) (0.8800) (1.2100) (3.8200)
In(ro+1) -0.442%* -0.433*** -0.0514 -0.00927
(-2.8300) (-2.8800) (-0.2800) (-0.0500)
rta*ln(ro+1) -0.602 -2.443***
(-0.91) (-3.6600)
contig 0.890*** 0.842** 0.860*** 1.465*** 1.461%*= 1.305%**
(4.5300) (4.6000) (4.5300) (6.3900) (6.3300) (6®3
clang 0.412** 0.453** 0.451** 0.365*** 0.371** 0417**
(2.3200) (2.5800) (2.5600) (2.6000) (2.6200) (Bm2
col45 0.854*** 0.811** 0.813*** 0.765** 0.760%** 0.746***
(3.1000) (2.9600) (2.9700) (4.4000) (4.3500) (8880
Constant 8.935*** 8.942%** 8.587*** 7.980*** 8.004** 8.242***
(13.640) (13.720) (11.670) (8.9900) (8.7100) (98
Observations 19,028 19,028 19,028 18,949 18,949 9498,
R-squared 0.852 0.858 0.858 0.828 0.829 0.833
Fixed effect it Yes Yes Yes Yes Yes Yes
Fixed effect jt Yes Yes Yes Yes Yes Yes

Robust standard errors in brackets (clustered bptcp pairs). South (North) countries are definsthg the World bank classification by Gross Natildnaome per capita:
using 2012 figures, North countries are the higioime countries as defined by the World Bank; Soatintries are other countries.

* p<0.1; ** p<0.05; *** p<0.01

Source: Authors’ estimates.
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In order to make easier to compare the trade impaicRTAs (including RO) across sub-
samples and between agricultural and food produicable 3 provides synthetic results.
Hence it is clear from the last line of Table 3tth@ taking into account the degree of
restrictiveness of RO, the range of the intra-traweact of RTAs is larger for food than for

agricultural products, suggesting that trade indfpooducts is more sensitive to RTAs than
trade in raw agricultural products. For least geimt rules of origin, RTAs have a greater
positive impact on food trade than on agriculturatie. When RO become more restrictive,
the intra-trade impact of RTAs remains positive &gricultural products while it turns to

negative for food products. ; (ii) contrary to whae expected, there is not empirical
evidence that RTAs and involved RO impact diffeleitorth to South and South to North

trade flows. The profile of estimated coefficiemt® very similar across both country sub-
samples, except for the coefficient of the intecactterm between the RTA and the RO
variables which is not significant in the SouthNorth exports of agricultural products sub-
sample. This suggests that for South to North @gpafragricultural products only, the intra-

trade impact of RTAs is non linear.

Table 3: summarized estimated RTA (including R@a&f on exports

North -South South-North
Agriculture Food Agriculture Food
Direct effect of RTA 2.275 3.754 2.232 4.283
Direct effect of RO -0.298 0 -0.433 0
Total effect of RTA (including RO [7, 1]) [0.02;32] [-0.62; 2.30] [2.23; 2.23]| [-0.80; 2.59]

Concluding remarks

In this paper, we propose a systematic analysikeofmpacts of RTAs, including the role of
rules of origin, on trade in agricultural and fopbducts. Using a gravity model, and a

dataset covering 180 countries and the 2001-20h& period, we estimate the impact of
15



RTAs on bilateral trade flows between country padistinguishing agricultural products and

food products.

In doing so, we add to the existing literature onrf directions. First of all, contrary to most
existing studies which limit their study samplesfmecific countries or group of countries, we
propose a more systematic analysis by consideraagliy all countries and major RTAS in
force in agrifood trade from 2001 to 2011. Seconwéydistinguish trade in raw agricultural
products and trade in processed food productsdardo compare the trade impacts of RTAs
in both sectors. Thirdly, we investigate the roferaes of origin in such RTAs impacts.
Fourthly, we propose a methodological approachwatig for dealing with two of the main
problems that have been identified in gravity stsdiwe introduce dummies for controlling
for the multilateral resistance terms and we useRbisson-Pseudo Maximum Likelihood

(PPML) estimation method for dealing with zero gdibws.

Our results show clearly that taking properly iatwount zero trade flows and controlling for
multilateral resistance terms matter since estonatesults are sensitive to both these factors.
This calls everybody to be extremely cautious mwottaw policy recommendations on the
basis of biased estimates.

We find a clear positive direct impact of RTAs aade between member countries, a
negative or a non significant (depending on theetgp products) direct impact of RO, a

negative or a non significant cross impact of RTéhd RO. Hence except for exports of
agricultural products from the South to the Nortlurtries, our estimation results support a
significant non linear impact of RTAs, its positivffect on trade between members
decreasing with the degree of restrictivenesswdlired RO. As expected, our results suggest
that trade in food products is more sensitive tAR&Nd their RO than trade in agricultural

products. In particular, we show that the intralraimpact of RTAs remains positive

whatever the degree of restrictiveness of invollR& as far as agricultural products are
concerned, while it becomes negative for most gérh RO in the case of trade in food

products.

Contrary to expectations, our estimation resultsidbsupport clear differentiated impact of
RTAs and involved RO on North to South and SoutiNtsth agrifood exports. The main
difference across country sub-samples lies in itieal effect of RTAs which is specific to

16



South to North exports of agricultural productsnkke our results do not confirm our initial
intuition stating that RO are likely to have greategative impact on South to North than on
North to South trade.

Finally, our results suggest that RO matter regaydhe trade impacts of RTAs. Indeed we
clearly show that in some cases, stringent RO reagrse the positive direct trade impacts of
RTAs. Furthermore, our results indicate that suates are more likely to arise for trade in
food products than for trade in agricultural pradud his suggests that countries willing to
sign a RTA must be very cautious as regards theoedéion of RO, particularly for food

products, if they likely want to keep benefits frine RTA in terms of increased exports.
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Annex : List of countries

Country Code Population_2007 | Country Code Population_2007
Afghanistan AFG 26349243 Lao PDR LAO 6013278
Albania ALB 3166222 Latvia LVA 2276100
Algeria DZA 35097043 Lebanon LBN 4139813
Angola AGO 17712824 Lesotho LSO 1955784
Argentina ARG 39331357 Liberia LBR 3522294
Armenia ARM 2989882 Libya LBY 5782108
Australia AUS 21015900 Lithuania LTU 3375618
Austria AUT 8300788 Luxembourg LUX 479993
Azerbaijan AZE 8581300 Macao SAR, | MAC 493206
China
Bahamas, The BHS 342049 Macedonia, MKD 2096620
FYR
Bahrain BHR 1032353 Madagascar MDG 19371023
Bangladesh BGD 146457067 Malawi MWI 13713758
Barbados BRB 276277 Malaysia MYS 26813819
Belarus BLR 9560000 Maldives MDV 308239
Belgium BEL 10625700 Mali MLI 12725629
Belize BLZ 286196 Malta MLT 409050
Benin BEN 8707490 Mauritania MRT 3330037
Bhutan BTN 679365 Mauritius MUS 1260403
Bolivia BOL 9676456 Mexico MEX 113529819
Bosnia and | BIH 3868665 Moldova MDA 3576904
Herzegovina
Botswana BWA 1915187 Mongolia MNG 2595068
Brazil BRA 189996976 Montenegro MNE 617800
Brunei BRN 381440 Morocco MAR 30667086
Darussalam
Bulgaria BGR 7659764 Mozambique MOz 22171404
Burkina Faso BFA 14235075 Myanmar MMR 50828959
Burundi BDI 8328312 Namibia NAM 2080700
Cambodia KHM 13747288 Nepal NPL 25950022
Cameroon CMR 19097676 Netherlands NLD 16381696
Canada CAN 32927517 New Caledonia | NCL 242400
Cape Verde CPV 483713 New Zealand NZL 4228300
Central African | CAF 4106897 Nicaragua NIC 5595533
Republic
Chad TCD 10694366 Niger NER 14197289
Chile CHL 16668892 Nigeria NGA 147187353
China CHN 1317885000 Norway NOR 4709153
Colombia COoL 44498390 Oman OMN 2569739
Comoros COM 632736 Pakistan PAK 163928329
Congo, Dem. | ZAR 57187942 Panama PAN 3491034
Rep.
Congo, Rep. COG 3758858 Papua New | PNG 6397623
Guinea
Costa Rica CRI 4463226 Paraguay PRY 6125285
Cote d'Ivoire CIv 17949061 Peru PER 28328410
Croatia HRV 4436000 Philippines PHL 88875548
Cuba CuB 11301674 Poland POL 38120560
Cyprus CYP 1063095 Portugal PRT 10608335
Czech Republic | CZE 10334160 Puerto Rico PRI 3782995
Denmark DNK 5461438 Qatar QAT 1152459
Djibouti DJI 798690 Romania ROM 21546873
Dominican DOM 9615015 Russian RUS 142100000
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Republic Federation
Ecuador ECU 14268397 Rwanda RWA 9928143
Egypt, Arab | EGY 74229577 Saudi Arabia SAU 25915624
Rep.
El Salvador SLV 6122952 Senegal SEN 11904974
Equatorial GNQ 639618 Serbia SRB 7381579
Guinea
Eritrea ERI 5209846 Sierra Leone SLE 5416015
Estonia EST 1341672 Singapore SGP 4588600
Ethiopia ETH 80440708 Slovak Republic | SVK 5397318
Fiji FJI 835392 Slovenia SVN 2018122
Finland FIN 5288720 Solomon SLB 492148
Islands
France FRA 64012572 Somalia SOM 8910851
French PYF 260361 South Africa ZAF 48257282
Polynesia
Gabon GAB 1447388 South Sudan SSD 8736736
Gambia, The GMB 1529406 Spain ESP 44878945
Georgia GEO 4388400 Sri Lanka LKA 20039000
Germany DEU 82266372 Sudan SDN 33218250
Ghana GHA 22525659 Suriname SUR 510433
Greece GRC 11192763 Swaziland SWz 1134977
Guatemala GTM 13317931 Sweden SWE 9148092
Guinea GIN 10046967 Switzerland CHE 7551117
Guinea-Bissau GNB 1484337 Syrian Arab | SYR 19561477
Republic
Guyana GUY 770407 Tajikistan TIK 7111025
Haiti HTI 9513714 Tanzania TZA 41119693
Honduras HND 7178436 Thailand THA 66076927
Hong Kong | HKG 6916300 Timor-Leste TMP 1046030
SAR, China
Hungary HUN 10055780 Togo TGO 5834806
Iceland ISL 311566 Trinidad and | TTO 1310040
Tobago
India IND 1159095250 Tunisia TUN 10225100
Indonesia IDN 230972808 Turkey TUR 69496513
Iran, Islamic | IRN 71809219 Turkmenistan TKM 4858236
Rep.
Iraq IRQ 28740630 Uganda UGA 30728747
Ireland IRL 4356931 Ukraine UKR 46509350
Israel ISR 7180100 United Arab | ARE 5797347
Emirates
Italy ITA 59375289 United GBR 60986649
Kingdom
Jamaica JAM 2675800 United States USA 301231207
Japan JPN 127770750 Uruguay URY 3338384
Jordan JOR 5661000 Uzbekistan UzZB 26868000
Kazakhstan KAZ 15484192 Vanuatu VUT 220001
Kenya KEN 37752304 Venezuela, RB | VEN 27655937
Korea, Dem. | PRK 24111989 Vietnam VNM 84221100
Rep.
Korea, Rep. KOR 48598000 West Bank and | WBG 3494496
Gaza
Kosovo KSV 1733404 Yemen, Rep. YEM 21182162
Kuwait KWT 2554920 Zambia ZMB 12109620
Kyrgyz Republic | KGZ 5268400 Zimbabwe ZWE 12740160
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