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Abstract

This paper uses the border effect estimate fromasity model to assess the
level of trade integration in agricultural markéetween EU, OECD and LDC
countries, over the 1995-2000 period. The empiraalysis confirms that

using a gravity equation derived from theory, ie #stimation of the border
effect, matters. A representative estimate of tledér effect shows that
crossing a national border into the EU market iedua trade-reduction effect
by a factor of 13. The border effect increasesngfily on passing from trade
between OECD countries to trade between LDCs. éndiserved period the
access to EU market appears quite stable for trattheother OECD countries,

whereas it significantly decreases for trade witbCLcountries. Finally, we

show that the tariff equivalent implied by the ested border effects are not
implausible when compared to the actual rangeretctprotection measures.
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1. Introduction

The process of trade liberalization implied by WT@gotiations, as well as by
unilateral initiatives such as Everything But ArfiBA) of the European Union, has
increased the demand for studies finalized towardsnderstanding of the ‘real’ tariff
structure of countries. This paper contributeshis literature by analyzing the market
access in agriculture between developed and leastlaped countries (LDCs). We
depart from the recent literature on this subjecthat we use amdirect estimation
approach. Specifically, we estimate the (inversggl of trade integration between the
European Union and two very different country gmupthe rich OECD and the poor
LDC — using the gravity-border effect methodology.

The use of anndirect measure is due to the difficulties in estimatingtection by
direct measurement. Indeed, a look at the literature tmn dgricultural average
protection of the EU reveals a spread of estimatagying from the 40% of Messerlin
(2001) to the 10% of Gallezot (2003). While the#féetences can be explained by the
data used, and the assumptions made in calculétem Bureau and Salvatici, 2003),
the evidence associated with direct protection nressremains questionable (Fontagné
et al., 2004). First, average tariff figures magileality based on numerous tariff peaks.
Secondly, it is quite difficult to include the colap system of preferential agreements,
developed by many rich countries (notably the BEb)the estimation of average ad
valorem tariffs. Moreover, zero tariffs and zerootfps do not necessarily mean free
access due to measures at the border, such techegedations and others non-tariff
barriers to trade. This recognition is centrallie evaluation of the liberalization level
of recent initiatives conceding free access to LXosh as the Everything But Arms.
Given these problems, the literature now gives ickenation to the possibility of using
an alternative and indirect measure such as thdebaffect estimated from gravity
models. This approach, initiated by McCallum (1998kently found a solid theoretical
foundation in the work of Anderson and van Wincd@@03) and Feenstra (2002,
2003). The underlying idea is to measure the (s®)elevel of integration between two
countries, comparing their bilateral trade withpexg to trade flows taking place within
their own borders. The estimatbdrder effectshows how much trade within countries
IS above international trade due to cross-bordeasomes such as tariffs, technical
regulations and others border costs.

In this paper we apply the theoretical gravity modeveloped by Anderson and van
Wincoop (2003) to agricultural bilateral trade flewetween 13 EU, 10 OECD and 23
LDC countries, from 1995 through 2000. In the emsplranalysis we try to answer two
main questions. First, does a theory based grasgtyation do a good job in the
estimation of the border effect in the agriculturadrket? Second, is the border effect a
plausible estimate of market access?

A parallel concern of the paper is to give somesagration to the likely impact on
LDCs of the EBA initiative, formally adopted by til&J in February 2001. The EBA
was finalized to further improve market access tddCs, extending existing
preferences like the ACP and GSP that have alrestlyo quota and duty-free access
for most exports from the LDCsOther things being constant, it is quite evidét the

! Specifically, the EBA extends the existing preferes to 919 new tariff lines (HS-8 digit). However,
duty and quota free access have immediate efflaisch 2001) for only 876 tariff lines. Instead 4Ber



effect of EBA on the LDCs tends to be proporticiweihe real tariff cuts, that ultimately
depend on the actual tariff structure (see Yu asmbkdn, 2003). However, it is also
important to recognize that the EU market acces&BCs will also depend on all the
other measures at the border that are not expliaftected by the EBA initiative, such
as rules of origin, quota administration (for séwmsiproducts), regulations, standards
and, more in general, non-tariff barriers to tra@lbus, a preliminary estimate of the
tariff equivalent of these border barriers couldepnfsome new insight into the
evaluation of EBA type initiatives.

Finally, our analysis is linked to a growing literee that uses gravity type models to
analyze different features of agricultural tradetsoRecent examples in this direction
deal with the effect of food safety standards datéral trade (see Otsuki and Wilson,
2001; Otsuki et al. 2001; Nardella and Boccale2003), the estimation of tariff
equivalents of non-tariff barriers (Dihel and Waikerst, 2002), the impact of distance
on US agricultural export (Wang et al. 2000), tlfect of exchange rate uncertainty
(Cho et al. 2002) and of tariff and non-tariff bars on agricultural trade (Haveman and
Thursby, 2002). However, till now, the use of aotletical gravity equation to infer the
border effects in agricultural trade has never taslied?

The paper is organized as follows. Section 2 sunaesthe structure of the model and
derives a theoretical gravity equation. SectioreSctdbes the data sources and variables
used in the empirical model. Section 4 is devotethe presentation of our empirical
results. The final section discusses the main rapbns and our conclusions.

2. The gravity-border effect approach

The gravity-border effects approach starts withghezle finding of McCallum (1995).
This author found that trade between a pair of Gemaprovinces was much greater
than trade between a Canadian province and a th®, gven accounting for distance
and size. The differences was so large — a faét@d ¢= 2000%!) — that it throws into
doubt the view that international markets have hexcelatively well integrated.

Since then, a large body of literature is emerge@xplain the underline reasons of this
apparent puzzle (see, e.g., Helivell, 1998; WedalWolf, 2000, Head a Mayer, 2002;
and many others). Up to now, the more convincinglanation of the border effect
puzzle come from the work of Anderson and van Wapc(2003).

These authors show that the McCallum finding is anlgination of two main
distortions: First, an asymmetry effects of thedeoreffect on countries of different
size; and, more importantly, a miss-specificatibrthe standard gravity equation with
respect to what the gravity theory tell us. Morecfically, the recognition that the
existence of trade costs, such as transports @xistrade policies, induce price
differences across countries. Thus, a consisteémason of the gravity equation must
to take account of these ‘price effects’.

sensitive tariff lines will come into being in tlerg@rogressive stages before the end of July 2008. T
main sensitive product groups are sugar, rice amadfias (European Community, 2001).

%2 The only paper that specifically have applieddhevity-border effects approach to agricultural kess

is that of Furtan and Blain (2004). However, thgiavity specification is not based on a theoretical
gravity model.



2.1 Theoretical background

Our main goal consists of the estimation of a bt trade model with a gravity
specification derived from theory. Anderson and Vdfincoop (2003) recently
demonstrated that a proper derivation of the gyaguation from theory is crucially
important to the validity of empirical results, atids is especially true in the case of
border effect estimation. A gravity equation candeeived from a variety of different
theories. In this paper we follow Deardoff (1998)daAnderson and van Wincoop
(2003) who specify a model based on the Heckshén@teory. Because our focus is
on agricultural bilateral trade, this perfect comitpm framework appears more
appropriate for modeling such trade than impergectpetition models.

The model assumes that each country is specializtte production of a single good.
Combining CES utility with ‘iceberg’ trade costsr@portionality of trade costs with
respect to quantity of trade), and assuming symmetde costs, the model yields the
following compact characterization of trade patteetween importerand exportey:
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In equation (1)X; denotes the import offrom |, Y; andY; are levels of gross output (or
GDP), Y" is world output and; are the trade costs (equal to one plus the tariff
equivalent of all trade costs). Moreover> 0 is the elasticity of substitution between
goods, and® andP; are the so called ‘multilateral resistance inditeat summarize
the average trade resistance between a countrigsatrelding partners. Finallyg =;/
Y"is the country share of world output.

As in the traditional gravity equation, trade degerpositively on the size of each
country and negatively on the trade barriers. Hetethe key implication of equation
(1) is that bilateral trade depends rehative trade barriers, namely the bilateral barrier
tj divided by the product of their ‘multilateral retsisce indicesP; and P,. Thus, the
gravity equation suggests that trade between twooms, after controlling for size,
depends on the bilateral barrier between themelattion to the average trade barriers
that both regions face with all their trading pars The interpretation is, as Anderson
and van Wincoop (2003) suggest, quite intuitivee‘imore resistant to trade with all
others a region is, the more it is pushed to twaitle a given bilateral partner’.

Before deriving an estimable equation, there isniogleling of the unobservable trade
cost functiont;. Following other authors, we assume that the tica factort; is a
loglinear function of two observable types of codi$ non-border cost proxy by
bilateral distancej, and {i) whether there is an international border betwesard]:

t; =d/b’ (3)



whereb is one plus the tariff equivalent of all the trao@riers associated with the
border, and); is equal to zero when two regions are locatethénsame country (intra-
country-trade) and equal to 1 for cross-bordentarnational trade.

Finally, it is very useful to separate the bordestsb into those that generate rents and
those which do not generate rents (Anderson andWartoop, 2002) Rent-border
costs are related to international trade policyhsas tariffs, quotas and technical
regulations, and lead to rents for government anpfivate beneficiaries. Such costs
depend on the level of protection of the coumtrgnd consist of aad valoremtariff 7;
and thead valoremequivalent of non-tariff barriersth;

brent = (1+ Tij )(1+ nthj ) (4)

On the contrary, most border barriers result fractdrs unrelated to trade policy, and
so do not generate rents. Such barriers are dugatsaction costs generated by
differences in language, culture, regulations,dnjstinstitutions and are, in most cases,
more difficult to remove. In empirical studies sunbn-rent-bordercosts are, for
example, proxy by using linguistic ties and contigidummy variables to capture
information costs, the costs of writing any necgssntracts and the level of both
formal and informal networks (see Evans, 2003).

The distinction betweerent andnon-rent bordercosts is important when the researcher
uses the results of the estimated gravity modelatavelfare analysis, as in Anderson
and van Wincoop (2002). However, also in our moredest empirical exercise this
distinction will be useful in estimating the tari@quivalent of tariffs and non-tariff
barriers for the country groups involved in our ralbd

2.2 Empirical specification

Moving the output termsy; and;, from the right to the left of equation (1), tckeéa
account of the endogenity of gross output, anda@pg the trade costs factor with (3),
yields the following logarithmic form of the thedil gravity equation:

In(i(—;j =(@1-o0)pind, + 1-0)(g;)Inb-(@1-0)InR - (1-0)InP, ().

i

In the estimation of a theory driven gravity egoatihe main problem is to take account
of the unobservable multilateral resistance fackrandP; . To this end the literature
proposes three main, but different, approachesuseeofprice indexsuch as consumer
price index (CPI) to measure the price effectshim gravity equation, as in Baier and
Bergstrand (2001) and Fontagné at al. (2004), #ee af non-linear least squares to
solve the system of equations (1) and (2) as inefswh and van Wincoop (2003) and,
finally, the replacement of multilateral resistarteems with country dummies as in
Hummels (2001) and Feenstra (2002). As recentlyvahioy the last author, only the



two latter approaches lead to consistent estimdtes while the former of these is more
complex (and more efficient), the use of the fixediiect method is preferable due to its
simplicity, since the estimation can be performathwrdinary least squares. Thus we
will run our key estimations using the fixed effeébdr source and destination countries.
That is to say, by adding a constanand introducing the border coefficiepequal to
(1- 0)Inb, we obtain:

In(YX_\?] =k+p@-0)Ind; + () + L@+ By + L-0)¢ ©)

it

where ¢ is a dummy variable indicating whether countrys the importer, andy
another dummy variable indicating if counfrys the exporter. Then the coefficients
Bi'=(1- o)InP; and B/=(1- o)InP; will be an estimate of the multilateral indexes. |
equation (6) the key parameters to be estimatdurdhan the fixed effects, are the
const?ntk, the distance coefficier(1- o), and the border effect coefficiept= (1-
o)Inb.

We apply the above equation to bilateral trade $lak 46 countries: 13 EU, 23 LDCs
and 10 (non EU) OECD countries observed over 6 y@&%5-2000). We assume that
border barrier® may differ for EU-EU trade, EU-OECD trade, EU-LDC &®adnd also
in both OECD-OECD and LDC-LDC trade. Thus, we williesite five different border
coefficientsy.

Finally it is important to highlight that, due tbet assumption of symmetric trade costs
tj = t; underlying the theoretical structure of the moaed, have to interpret the tariff
equivalent implied by the border effects estimatbéé atrade-weighted averagef the
barriers in both directions. Indeed, the symme#@ssumption does not imply that
empiricallytj = tj, because there are many equilibria with asymmeéaiciers that lead
to the same equilibrium trade flows as with symmdarriers (see Anderson and van
Wincoop, 2003).

3. Data and measur es

Our gravity model includes 10 OECD, 23 LDCs and 13 ¢untries (see Appendix
1)° The database considers the imports of the EU desntrom all other countries

over the period 1995-2000 (13 x 46 x 6), plus bialttrade flows existing within LDCs
and OECD countries. As a result the data set weisus®t ‘square’ because some
countries have more partners than others, and misesetotal of 4,878 observations.
Those observations consider almost 40% of worldcaljural trade flows for the

period.

% A problem in using the published prices index teasure the multilateral resistant terms is thasethe
indexes may not accurately reflect the true boeffacts (see Feenstra, 2002). Moreover, price ieslex
such as CPI also include non-tradables and areteffdy local taxes and subsidies.

“ Note that the elasticity of substitutian because it is always in a multiplicative form lwitade cost
parameters, is not identified.

> The observations on Belgium and Luxembourg areansidered due to a large zero value.



The needed data involve primarily bilateral tradd aroduction data in a comparable
industry classification. The trade data come from\World’s Agricultural Trade Matrix
(WATM) made by FAO. These trade data are detailettiaffdata, reported by the
country of origin (for imports) and the countrydadstination (for exports). We consider
here the data reported by the importer countriéi the exception of shipments from
EU to LDC countries, where we use the European cesngxports declarations
because of great lack of LDC declaration data. Samrfigures for this bilateral trade
flow are given in Appendix 1.

Like most databases on bilateral trade, the WATINkdaobservations when trade
equalled zero or when it fell below a reportingesirold. Following Zahniser et al.
(2002), to ensure that these observations do nbte dihe results, a country’s
observations are included only if there are attléms non-zero data during the 1995-
2000 period. Moreover, following Chen (2004), weess the dependent variables as
In(1+X;), so that for high levels of trade flow In(Xj#) U In(X;) and whenX; = O,
In(1+X;) = O also.

Although the database covers over 600 food anatagrre commodities, we consider
here only the aggregate trade flow of 198 agricaltproduct$. This selection allows
us to include in the database many developing c@snivhose data on food and
agricultural production values, required by the elpavould not normally be present.
On the other hand it is easier to find, from thensadata source, the agricultural
production value. Thus, the agricultural productitata and the trade flow data have a
fully comparable classification. Indeed, the outdata come from the FAO Statistical
Database (FAOSTAT CD) where the same 198 agriclltpraduct codes are
considered.

The empirical implementation of equation (6) needBatcountry trade data. For
example, McCallum (1995) uses Canadian provincetll@ata to show that trade
between two Canadian provinces is about twentydiagelarge as their trade with the
American states. However, we do not have this &gom intra-country trade for our
country sample. Thus, as is common in this liteeteountry’s ‘imports’ from itself,
are calculated as in Wei (1996). Such imports afndd as the difference between
total agricultural production and total export e trest of the world. Both data come
from the same FAO source described above. Howexgle the trade flow data are in
current US$, the agricultural production value iareonstant (1989-91) international $.
Thus, for comparability purposes, the productiorad@sve been converted to current
US$ using parity between international $ and U86tHe base period 1989-91, and the
American CPI.

Moreover, we need measures of distance betweerw#hth countries. We use the
intra-national distance estimate, recently propdse@EPII. This distance database has
the considerable advantage of making internal wit€taconstructions consistent with
international distance calculations. Note thattas evident from the specification of
trade costs (3), and as shown empirically by HeatiMayer (2002), any overestimate
of the internal distance relative to the externa¢ avill mechanically translate into an
overestimate of the border effect.

® The share of those agricultural commodities oal agri-food trade is 80% for the 23 selected LDC
exports and 40% for the OECD exports to the EU.

" The 198 selected item codes represent agricultavamaterial, while the other 355 codes consider
processed agricultural items, like beverages, dwe&igarettes, etc.



Various measures of intra-national distances haen lwomputed in the literature. For
example, Wei (1996) and Wolf (2000) employ fractiaf distances to the centers of
neighbor countries. In the new CEPII database, Hieutation is based on bilateral
distances between cities weighted by the sharéeotity in the overall population of
the country. This procedure is used for both inteand international distances.

Finally, as in the previous literature, we takeoiiccount also whether or not two
countries share a common border, a common langaagecommon colonial histories.
Thus, three dummy variables are included in someifgpions. The first two
dummies take value 1 when counirgnd countryj speak a common language and/or
share a common border (0 otherwise). The third thheecolonial dummy, is equal to 1
if i ever colonizedl orviceversaand comes from Rose (2002, 2003).

4. Results

4.1 Base model vs. fixed effects

Table 1 reports ordinary least squares regressiohsS) of different specifications
based on the gravity equation (6), pooled overl®@5-2000 period. For comparison
purposes, we also report two traditional a-theorsgiecifications (base model) where
the estimation does not take account of the mtdtidd trade resistances implied by the
theory.

The first column reports the results of estimatinlyleCallum type gravity equation,
that allows for non-unitary output elasticity. Theeaall fit of this regression, equal to
0.53, is in line with the usual findings in gravitierature, confirming the ability of the
gravity equation to explain bilateral trade flowll the estimated coefficients have the
expected sign and are highly significamg € 0.01). The importer and exporter
production elasticity, equal to 0.94 and 0.93 respely, are both near the unitary value
predicted by the theory. The coefficient on distarameund —1.0, is also comparable
with the usual findings, with coefficients rangifigm —1.2 to —0.6.

In this basic specification, the estimated bordésces are all particularly large. For
example, considering the estimated border coeffisibetween the EU countries, this
means that intra-country trade is, on average, tab@® (=exp(4.63)) times larger than
the cross-border EU trade. A comparable estimatadacultural trade does not exist.
However, Fontagné et al. (2004), for all manufaedugoods, finds an intra EU border
effect ranging from 20 in the late seventies toil3he late nineties. Moreover on
comparing the magnitude of the border coefficidmsveen different country-group
combinations, a clear inconsistency emerges wiheet to thea-priori expectations.
For example, the average border effect between LiBGsver than the average border
effect of intra-EU trade. These results appear instar# with the zero tariff and zero
non-tariff barriers implied by the European Commorarket, especially when
associated with the high tariff protection of LD@se Gibson et al. 2001).

The specification in column (2) extends the basmvigy model by constraining the
coefficients on production terms at unity. By doithgs the potential endogeneity in
production is accounted for. However controlling psoduction endogeneity does not
substantially change the magnitude of the bordesffictents, that remain large.
However, it does induce a slight reduction in therall fit of the regression, a result
very close to the findings of Anderson and van Woy (2003).



In column (3) we include fixed effects for sourcelalestination countries, to check for
the unobserved multilateral resistance indices igdplby the theory. Comparing
columns (3) and (2) shows that this theoretical ifrcation strongly reduces the
estimated border coefficients in all but the LDCZBombinations where, differently,
the border coefficient increases. Now the estimatader effects are more in line with
previous findings. First of all, the lower borddfeet is detected for intra EU country
trade. Thus, the level of trade integration amongdauntries is higher than the other
combinations considered here. Crossing a natiooadp inside the EU reduces trade
by a factor of 13.5 (=exp (2.60)), a very close figure with the 13.2 estiom@tof
Fontagné et al. (2004) in the period 1996-1999.

Second, the LDCs show a very low level of integmativith other LDC countries. Here,
the cross border trade is 90 times lower than th&ia-country trade. This border effect
is impressively large, but consistent with the &mg estimates in other developing
countries (see Helliwell, 1998; de Sousa and Lath@003). On the contrary the
average level of integration between LDCs and EUntreas seems substantially
higher, and of the same order of magnitude ashiateen EU and OECD countries. In
these two cases the cross border trade is 26 tones than intra-country trade.

Overall, these results confirm that using a graeiyation derived from theory, in the
estimation of border effects, matters. Indeed, emititic gravity equation strongly
inflates the border effect estimate, that suffermitted variable bias, as discussed in
section (2).

Column (4) adds two variables found to be importan¢arlier work (see, Wei, 1996;
Helliwell, 1997): contiguity and the use of commtanguage. We follow Wei in
interpreting these variables, namely ‘how much miatensely does a country trade
with itself than with another country with which shares a common border and a
common language?’. As can be seen both variablee hapositive and significant
coefficient. Thus, two countries speaking the soamgliage tend to trade 156%€&xp
(0.94)-1) more with each other than otherwise, &/Bharing a land border has a slightly
lower impact.

The inclusion of the language and contiguity dumnmeduces the average border
effects in all but the LDC-LDC combinations. Thaise results suggest that sharing a
common border and a common language, partiallyagxphwhy trade is more prevalent
between national borders than across borders. Thweseariables explain between 35-
55% of the border effect, with the higher valueatedl to intra EU trade, and the lower
one to EU-LDC trade. However this is not the caseDC-LDC combination. The
different effects of the two dummies on passingnfieU-EU trade to LDC-LDC trade,
simple suggests that these dimensions are not lkeyeats in determining the strong
border effect of LDC countries. In LDCs featureglsuas insecurity associated both
with contractual enforcement and with corruptioee(®\nderson and Marcouller, 2002),
probably are dominant with respect to the dimenstaptured by language and
contiguity dummies.

Finally, the last column of table 1 adds a dummycWhs equal to 1 if country has
ever colonized or vice versalts estimated coefficient is positive and highignificant,
suggesting that ex-ante colonies trade more wiir ttolonizers. As in our data set the
colonial dummy is equal to one, especially in EU-LBdLintry pairs, it is not surprising
that its inclusion especially affects this bordeefficient.

Our main concern does not lie in explaining boreléects in agricultural trade, a very
important topic for further research, but in usithg estimated parameters to better
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understand their potential implications from a nearlaccess perspective. However,
before doing that, let us look at the time variatio border effects.

4.2 Time variation in border effects

Table 2 and figure 1 analyze the evolution of thedbo effects over the observed
period. In table 2 the regressions are estimatetingpthe data over three different time
periods: 1995-96, 1997-98 and 1999-2000. From table first note that our estimated
equation is quite stable across the years, althdbhghborder coefficients show a
generalized tendency to increase on passing framl @895-96 period to the 1997-98.
Then in the last period the border coefficients reng@ite constant and, in some cases,
decrease. A better picture of the time variatiorbander effects is given in figure 1,
where we plot their year to year variation. As ¢enseen, all but one border effect
combination show a rather smooth and regular enolutwith a slight border effect
increase, especially in the first half of the pdri&xcluding from the discussion the
trade combination EU-LDC, to which we return latéisiquite difficult to draw strong
conclusions from this little increase in bordereefs, due to the short time period
involved. However, note that these results areimminsistent with the implementation
of the Marrakech agreement, where the OECD averggeu#dural protection does not
show a substantial reduction when measured witpertdo trade with other developed
countries (see Boliet et al. 2083).

However, this last conjecture is more difficultapply to the sharp increase in the EU-
LDC border effect, evident in figure 1. In factetlactual estimate of the average
protection of EU import from LDCs tends to decredseng the 1995-2000 period (see
Gallezot, 2003; Bouet et al. 2003). A potential largtion of this border effect jump
could be found in the difficulty encountered by LD@ameet the stringent sanitary and
phitosanitary measures and product standards d&lthmarket, a hypothesis consistent
with recent empirical evidence (see, e.g., Henga, 61999; Otsuki et al. 2001; Olper
and Banterle, 2002; Unctad, 2003). If this intetgtien is correct, it casts some doubts
on the real value of market access concessions goveDCs, because the increases in
these border barriers could erodes the actualnargfal margin.

4.3 Policy-related border barriers: a tentative é&vation

The border effects discussed above represent dlisive border barriers and can be
usefully split into policy-related (or rent) andpolicy-unrelated(or non-rent) border
costs (see section 2.1). Although an attributiothefeffects of these two components it
is not a trivial task, a preliminary and rough dien could provide useful information
on the economic significance of these differene@l (see Evans, 2003). Thus, to
evaluate the contribution of policy-related bordenriers, we use the results of the
preceding section, making the assumption that iBtdaborder effect is a lower bond
estimation of policy-unrelated border costs, dughi zero tariffs and zero non-tariff

8 There are different conceptual difficulties in testimation of the average protection implied bg th
Uruguay Round implementation (see the discussidviiiet et al. 2003). However, there is a widespread
suspicion that tariff, as an effect of the tarifiion process, could be increased.
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barriers implied by the Common Market since 189mhen, to estimate the policy-
related component of the border costs of the othade combinations, we subtract
from their absolute border coefficients the absohurder coefficient of the EU. Table
3 reports the results.

The first three columns calculate the total impkebvaloremtariff equivalent of border
effects (= exdy/(1- 0)]), using the border coefficienysestimated in regressions from

3 to 5 of table 1, and a range of reasonable valtieabstitution elasticitg of 3, 5 and

8 respectively. Those tariff equivalents are alkistre border barriers and are clearly
sensitive to substitution elasticity. Instead cohsmfrom 4 to 6 report the tariff
equivalent of policy-related border barriers obtgiras described above. Finally, for
comparability purposes, the last column reports esaepresentative estimates of
averagedirect) tariff rates taken from previous studiés.

Let us focus the discussion on an intermediateevafo = 5.

The all-inclusive average tariff equivalents fordgabetween developed countries
ranges from 56% for intra EU trade to 125% for EU-OEG&e. These values are
some what higher than the results of previous etudased on OECD countries and all
manufactured goods, ranging from 45% to 116% (ab&t7 of Anderson and van
Wincoop 2004, survey). Though these differencesiralee with the higher level of
protection that characterizes agricultural vs. niactured goods in OECD, the tariff
equivalent of border barriers are far higher thacognized tariff barriers, suggesting
that transaction costs and non-distortionary besrage substantial. In other words, in
relation to our hypothesis, the results show thalicp-unrelated border barriers
dominate trade policy, as suggested by AndersonvandWincoop (2002) and Evans
(2003).

For the same elasticity value = 5, policy-related border barriers show an averag
bilateral tariff equivalent that ranges from 2.586 OECD trade to 99% for LDC trade,
with intermediate value for EU trade with OECD and@.anging from 18% to 36%
(see column 5). To give sense to these figuresdahder is reminded that the policy-
related border barrier is the sum of two things:ati valoremtariff plus thead valorem
equivalent of non-tariff barriers. Thus our tarifjugvalents estimate will be realistic
only if their value are higher than (or close tog tiverage tariff rates reported in the last
column of table 3. As can be clearly seen this bappn almost all the cases reported
there, independently of the choice of the elastioit substitution. The only systematic
inconsistency appears to be the estimated equivtdeiffs for trade between OECD

° Indeed, the process of harmonization or mutuadgeition in standards and other regulations implied
by the Common market, does not actually find equalround the world. Moreover, as suggested by
Evans (2003: 1306), ‘EU membership implies botteduction in trade restriction and the creation of
supranational government institutions and policibst go beyond the scope of any single national
government and beyond what would be implied by detefy free trade among independent nations’.

1% Because the estimated tariff equivalent of boeftacts areveighed average bilateraériffs between
each country trade combinations, the average samigfborted in the last column of table 3 are coegbut
starting from ‘representative’ bilateral tariffseighted by our trade figures (see appendix). Fangple,

to estimate the EU-LDC average bilateral tariff start from an average 1995-2000 duty on EU imports
from LDCs of 4% (see Gallezot, 2003; Bolet et 2003: table yy). Then we assign a tariff of 45% to
LDC import from EU, starting from Gibson et al. (B0 tariff estimate on LDCs. Finally, using ourdea
figures as a weight, we have an average bilater#f ©f 9.3%[=(4%*0.87)+(45%*0.13)]. A similar
procedure was applied to EU-OECD and OECD-OECD doations, starting from bilateral tariff taken
from Boliet et al. (2003: table yy and ttt).
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countries that, especially for high elasticity vglshow implied tariff equivalents that
are too low.

The equivalent tariffs of policy-related border lens show some what different
patterns and magnitude when calculated using thdtsefrom regression 3, instead of
those of regressions 4 and 5. The reason for thikas we put forward different
hypotheses concerning the *assigned’ weight tocgalnrelated border costs. Indeed, in
using results from regression 3 we make the hypahbat non-rent border costs are
the same in each country trade combinations, anlew that of intra EU trade.
Instead, in using the results from regressionsdd5sanvhere we have ruled out thiect

of language, contiguity and colonial ties, we m#ke assumption that these dummies
have the same effect in each country combinat@imypothesis out of our data. Indeed,
as shown in section 4.1 those dummies induce agdraeduction in the border effect
of intra EU trade. Thus, the tariff equivalent estied from the results of regressions 4
and 5 are probably biased upward. However, no ¢ is made on this point as the
calculations provide only same preliminary rougimbers.

Now, let us go a step further. If we take the raetween the equivalent tariff pblicy-
related border barriers and average tariffs, we have amate of thead valorem
equivalent of non-tariff barriers (see equation).(/or example, using results of
regression 3 and = 5, the implied non-tariff barrier is equal to%X= 1.61 / 1.45), 8%
(= 1.18 / 1.09) and 2% (= 1.18 / 1.15) tariff fobC-LDC, EU-LDC and EU-OECD
trade, respectively. Thus, our rough estimation he& tariff equivalent of non-tariff
barriers shows that they especially affect tradenfrLDC to other LDC or to EU
countries. A result consistent with common belief.

Obviously, making different assumptions leads tifedent figures, but this does not
change the qualitative message of the results.ekample, all the above results are
quite sensitive to the import elasticity of suhgtdn, o. Increasing this elasticity
decreases the estimated tariff equivalent of thedydbarriers, anglice versa Though
there is no good guidance on the correct value,dlummels (2001) shows that the
elasticity of substitution depends on the disagatieg of industries, with elasticity
increasing from around 4 to 7 on passing from 3 thgit industry, respectively. Thus,
an average value of = 5 is not necessarily implausible for our data.

6. Concluding remarks

In this paper we apply the theoretical gravity modeveloped by Anderson and van
Wincoop (2003) to agricultural bilateral trade flwetween rich and poor countries.
The empirical analysis investigates the level ofketaccess among different country-
‘bloc’ combinations through the border effect agmio, that is to say through all the
factors that contribute to a country’s internald#avolume deviation from the gravity
model prediction. The analysis strongly confirms éng@roper derivation of the gravity
equation from theory matters in estimating bordesots .

A representative estimate of border effect in the eérket lies, after controlling for
economic size, transport costs, language ties lattween 13 and 6, depending on the
specifications (exclusion or inclusion of languagexd contiguity dummies,
respectively). This means that crossing a natiooeddr within the EU induces a trade-
reduction effect of the same order of magnitude.sThorder effect increases
progressively on passing from OECD-OECD trade (15%6drespectively), to LDC-
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LDC trade (90 and 93, respectively). Thus, givenditer of magnitude of these border
costs, their explanation could be a very importapic for further research. Moreover
the large size of the estimated border barriersade between LDC countries, where
policy related barriers often matter, also poirdstiie need for an increase in LDC
market access.

In the observed period the border effect remaingte cstable for all but the EU-LDC
combination, showing progressive difficulty for LD&xports to gain market access in
the EU market. An explanation of this deteriorationthe market access of LDC
exports lies in the difficulty these countries hamemeeting the growing sanitary,
phitosanitary and technical measures of the EU ma@er tentative estimate of the
tariff equivalent of non-tariff barriers gives sonseedence to this hypothesis. This
tendency can markedly reduce the potential benefitSBA type initiatives because it
erodes the actual preferential margin. Thus, LDC t@s) should be given more
assistance to meet the growing standards of thelale»d world.

Finally, given the structural derivation of our gt equation, let us force the
peculiarity of zero tariff and zero non-tariff bigns of intra EU trade to split the border
costs into two very different elements: those esldb trade policy (rent-border barriers)
and those unrelated to it (non-rent border bafi&yg doing so, we are able to estimate
the tariff equivalent of policy-related border hars and the implied non-tariff trade
barriers, showing that this figures are not impilaleswhen compared to actual tariff
rates. However, the central point is that non-terder barriers dominate rent-border
costs, confirming previous finding. This result raany important implications. For
example, with regard to the LDC preferential accéssuggests that by retaining the
benefits of a less distorted agricultural world kedy it is necessary to give such
countries more assistance to build institutiongtastructures and so on, to reduce
border costs. Indeed, the potential payoff of sas appears higher than EBA type
initiatives, that focus only on trade policies.
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Table 1 Border effects in the OECD, LDC and European Umioantries

Model Base Mode Fixed effect®
Time period 1995-00 1995-00 1995-00 1995-00 1995-00
1) (2 ©) (4) (5)
LnY; 0.94 1 1 1 1
(0.02)
LnYy;, 0.93 1 1 1 1
(0.02)
Ln Distance -1.02 -1.06 -1.35 -1.12 -1.14
(0.05) (0.05) (0.05) (0.06) (0.06)
Language 0.94 0.35
(0.10) (0.12)
Contiguity 0.66 0.80
(0.14) (0.14)
Colonial dummy 1.46
(0.17)
Border coefficient
EU -4.63 -4.70 -2.60 -1.79 -2.18
(0.23) (0.23) (0.25) (0.25) (0.26)
OECD -4.57 -4.56 -2.73 -2.27 -2.55
(0.30) (0.30) (0.31) (0.31) (0.31)
LDC -4.13 -3.86 -4.50 -4.54 -4.86
(0.41) (0.40) (0.35) (0.36) (0.36)
EU-=— OECD -5.40 -5.41 -3.25 -2.70 -3.03
(0.27) (0.27) (0.25) (0.25) (0.25)
EU=<—> |DC -3.93 -3.76 -3.26 -2.93 -3.41
(0.28) (0.28) (0.27) (0.26) (0.27)
Adj R-square 0.527 0.474 0.755 0.761 0.765
# obs. 4878 4878 4878 4878 4878

Notes:
Dependent variable: IX; in regression (1); IiX;/Y;Y)) in all other regressions (see text). Robust stahedeors are

in parentheses.
2ncluded fixed effect for source and destinationrtries.
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Table 2 Time variation in Border effects over three diffier time periods

Model Fixed effectd
Time period 1995-96 1997-98 1999-2000
Ln Distance; -1.18 -1.12 -1.14
(0.10) (0.10) (0.10)
Language 0.28 0.29 0.48
(0.21) (0.20) (0.21)
Contiguity 0.83 0.81 0.77
(0.25) (0.24) (0.25)
Colonial dummy 1.66 1.53 1.19
(0.30) (0.28) (0.29)

Border coefficients

EU -2.00 -2.24 -2.28
(0.46) (0.44) (0.45)
OECD -2.51 -2.64 -2.51
(0.56) (0.53) (0.54)
LDC -4.55 -5.27 -4.75
(0.64) (0.61) (0.62)
EU<» OECD -2.94 -3.12 -3.02
(0.45) (0.43) (0.44)
EU<» LDC -3.17 -3.54 -3.51
(0.48) (0.46) (0.47)
Adj R-square 0.767 0.778 0.768
# obs. 1618 1631 1629
Notes:

Dependent variable: IfX;/Y;Y;). Robust standard errors are in parentheses (sge te
#Included fixed effect for source and destinationmtries.
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Table 3 Estimate of tariff equivalent of border barrigssactual tariff rates

(1 + ad valorem equivalent)

All-inclusive border barriers  Policy-related bordenriers A¥Z:;fge

Elasticities 3 5 8 3 5 8
Regression 3
EU 3.67 1.92 1.45
OECD 3.92 1.98 1.48 1.07 1.03 1.02 1.17
LDC 9.49 3.08 1.90 2.59 1.61 1.31 1.45
EU-OECD 5.08 2.25 1.59 1.38 1.18 1.10 1.15
EU-LDC 5.10 2.26 1.59 1.39 1.18 1.10 1.09
Regression 4
EU 2.45 1.56 1.29
OECD 3.11 1.76 1.38 1.27 1.13 1.07 1.17
LDC 9.68 3.11 1.91 3.96 1.99 1.48 1.45
EU-OECD 3.86 1.96 1.47 1.58 1.26 1.14 1.15
EU-LDC 4.33 2.08 1.52 1.77 1.33 1.18 1.09
Regression 5
EU 2.97 1.72 1.37
OECD 3.58 1.89 1.44 1.20 1.10 1.05 1.17
LDC 11.36 3.37 2.00 3.82 1.95 1.47 1.45
EU-OECD 4.55 2.13 1.54 1.53 1.24 1.13 1.15
EU-LDC 5.50 2.35 1.63 1.85 1.36 1.19 1.09

Notes:see text.
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Figure 1 Border effects over time between different tradmbinations
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Notes:The figure report the antilog of the estimated leorbefficients (see text).
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A. 1 Trade patterns

Table 3 EU: total trade and combinations share (1995-000

Total trade EU-EU EU-OECD EU-LDC

(million US$) (%) (%) (%)
1995 33,370 65.9 29.8 4.2
1996 34,784 68.6 27.8 3.5
1997 33,068 67.1 29.1 3.8
1998 32,406 69.4 27.0 3.6
1999 30,198 70.5 26.0 3.5
200( 27,98¢ 67.5 29.1 3.3

Notes:trade of 13 EU with 13 EU, 10 OECD and 23 LDC coestr
Source FAO, WATM

Table 4 LDC: total trade, combinations and bilateral eh@995-2000)

Total trade  LDC-LDC EU-LDC LDC EU to

to EU LDC

(million US$) (%) (%) (%) (%)
1995 1,449 2.3 97.7 89.7 10.3
1996 1,261 2.4 97.6 87.3 12.7
1997 1,277 1.6 98.4 89.0 11.0
1998 1,210 2.3 97.7 83.7 16.3
1999 1,070 2.1 97.9 84.6 15.4
2000 943 0.9 99.1 84.1 15.9

Notes:trade of 23 LDC with 23 LDC and 13 EU countries.

Source FAO, WATM

Table 5 OECD: total trade, combinations and bilateraksi{a995-2000)

Total trade OECD-OECD EU-OECD OECD EU to
to EU OECD

(million US$) (%) (%) (%) (%)
1995 27,184 63.4 36.6 78.7 21.3
1996 28,949 66.6 33.4 76.5 23.5
1997 29,193 67.0 33.0 74.8 25.2
1998 27,406 68.1 31.9 73.8 26.2
1999 25,785 69.6 30.4 69.2 30.8
2000 26,213 68.9 31.1 72.7 27.3

Notes:trade of 10 OECD with 10 OECD and 13 EU countries.
Source FAO, WATM
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A. 2 Trading countriesin the model

LDC countries

Angola
Bangladesh
Benin
Burkina Faso
Burundi
Cambodia
Central African Republic
Chad
Gambia
Guinea
Guinea-Bissau
Madagascar
Malawi

Mali
Mozambique
Nepal

Niger
Rwanda
Sierra Leone
Sudan
Uganda
Yemen
Zambia

OECD countries

Australia

Canada
Iceland

Japan
Mexico

New Zealand

Norway

Switzerland

Turkey

United States of America

EU countries

Austria
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Netherlands
Portugal
Spain
Sweden
United Kingdom
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