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Product Standards and Developing Country Agricultural Exports:

The Case of the European Union

Abstract

This paper shows that voluntary product standards in EU food and agriculture markets
can have significant trade effects. In particularaibcountries and for goods that aesv or
lightly processed, EU standards can often be tnaloiiting. However, internationally
harmonized EU standards—those that are equivalent to ISO ndrave-much weaker trade
effects, and in some cases are even tpadenoting. EU standards may have hurt developed
countries more than developing countries, but this result is dependent on dheAgegipolicy
level, the results highlight the importance of dealing with the trade efitetduntary standards
in maja markets, not just mandatory public standards.
Keywords
Trade policy; Product standards; International harmonization; Agricultwdupts; Gravity

model.



Product Standardsand Developing Country Agricultural Exports:
The Case of the European Union
1 Introduction

As traditional market access barriers, such as tariffs and quotas, have fallen in many
countries over recent decades, attention has increasingly turned to other negudasures that
have the potential to act as trade barriers. Although rarely desagredglicitly protectionist
measures, product standards nonetheless have the potential to keep foreign pratiaters o
domestic markets by imposing fixed and variable adaptation ctistsse called “standards as
barriers” view. These costs have the pasdnio fall particularly heavily on developing country
producers, whose adaptability is constrained by technical and financial gapaiged, recent
trade theory suggests that fixed cost measures such as product standardsynaghirpportant
role inexplaining the pattern of bilateral traff¢elpman.et al.(2008) and see Tamiret al.
(2010) for an application to trade in agricultural producis) the other hand, foreign standards
can also act as a catalyst for production upgrading, as resohiftés groducers able to make
the required technical adaptations (the “standards as catalysts” view; Maertens arehSwin
(2009), Henson (2008)

A number of recent contributions to the literature focus on the trade effenenofatory
product standard#cluding in the agricultural sector. For example, Disdier, €280D8)
construct an inventory of such measures and use a gravity model to show that theyadnde
developing countries’ exports to the OECD, but have little effect on @&E@D trae. By
contrast, there is much less work on voluntary product standards, even though they are
commercially crucial for developing countries seeking to integrate into@mtigupply chains

in developed country markets. Moenius (20€dnsiders a range of industries across a number



of developed country markets. He finds that bilaterally shared voluntary stanaefds be
trade promoting, but that country-specific standards tend to inhibit trade imawoufactured
goods such as agriculture. Czubala, et al. (2009) examine the impact of voluntarpdaddsta
on African exports of textiles, clothing, and footwear. They find that EU standacoterhibit
African exports, except for those standards that are internationally haedoRartugaPerez,
et al.(2009)extend that analysis to electrical productsMoenius, 2007)but they do not
examine the potential for differential impacts across developing and devemp#des.
Finally, Shepherd (2007) presents evidence that voluntary product standards aationtdrn
harmonization affect the extensive margin of trade—particularly in developing iesurtwhich
is consistent with a significant role for fixed costs of adaptation.

Although there is considerable anecdotal evidence that similar mechanisms may be at
work in the food and agriculture sector, quantitative evidence remains @darson 2008)
Emlinger, et al. (2008)nd that even after controlling for tariffs, there is a significant “border
effect” in EU fruit and vegetable trade with Mediterranean partners. They inténgas
possible evidence of the effects of non-tariff measures, including standareisiulsl (2004,
2006) finds that voluntary standards in food and agriculture can be trade-inhibitingnpla sa
of developed countries. More recently, Anders and Caswell (2009) and Tran, et al. (2012) show
that stricter food safety standards for seafood have negative impacts on many develatityg ¢
exporters.

This paper builds on and extends this existing work in four main ways. First, we
complemat single sector studies such as Anders and Ca&@€10) and Tran, et al. (2012) by
covering a wide range of agricultural products from HS Chagted. In light of differences in

the level of product differentiation between manufactured goods sdittergxtiles and



clothing (Czubala et al. (2009)), it is important to know whether similar mechsuaieat work

in the relatively more homogeneous agricultural sector. Second, we focus on ¢lasinmgly
important area of voluntary standards, rather than the mandatory standards considered by
Disdier, et al(2008). Third, we allow for standards to have different effects on developing and
developed country exporters. Fourth, our dataset allows us to identify agriculadgatipr
standards that are intetionally harmonized versus those that are not, as in Czubala, et al.
(2009)and PortugaPerez, et al2009) for textiles and clothing, and electronic goods,
respectively.

Against this background, the paper proceeds as follows. The next section discusse
materials and methods, covering the dataset, estimating equation, and bagt\wdesesults.
Section 3 presents results from the econometric model and discusses them. Seactimed pr
some illustrative calculations to give an idea of the empimepbrtance of our results. Finally,
section 5 concludes.

2 Material and Methods

Setting product standards is an area of mixed competence in the EU. Each matmber st
has both voluntary and mandatory standards at a national level, while centralibediBshlso
issue standards with transnational application. A mixture of privateubidt pgencies are
involved in standard setting within the EU, with private bodies focusing primarily ontaoy
standards, while public bodies emphasize mandatory ones. Swann, et ala(k®®B8)enius
(2004) examine the trade impacts of voluntary national standards, while Chen and RGA&)o (
and Baller(2007) focus on transnational mandatory standards (Harmonization Directives). Only
Czubala, et al2009) and Shepherd (2007) look at the role played by transnational voluntary

standards, such as those issued by the European Committee for Standardigdtjon (C



However, the empirical literature on the trade effects of private verslis ptamdard on food
and agricultures thin if not norexistent (Henson, 2008).
2.1 EU Standards Database

To conduct the empirical analysis in the next section, we use previously unexploited data
from the World Bank’s EU Standards Database (EUSPBYSDB collates data on voluntary
standards ifiorce in the EU over the period 1995-2003, and provides the first catalogue of CEN
European standards with mapping to a standard trade classification (HS 2000ktdhdasds
are of the same type studied by Swann, et al. (1996) and Moenius (2004), although their
jurisdictional reach is different since they apply to all EU member states Gledr, although
these standards are voluntary, not mandatory, they are to be distinguished fedengtandards
used by retailers and distributors that are n@&logtied in the sources used to create the dataset
used here. EUSDB covers two product clusters of particular interest to developitges:
agriculture, and textiles and clothing. The first product clusteramal/sedy Czubala, et al.
(2009), who fouad evidence of significant trade effects. The present paper is the first one to use
the agriculture component of EUSDB.
2.1.1 EUSDB Construction

Concretely, EUSDB was constructed by searching thé\@f and Perinorm databases
for Communitylevel (‘EN’) standards, and extracting the relevant information from individua
records, then crosshecking. Particular care was taken to ensure that theasthoolunt for each
year reflects as accurately as possible the total number of standards in force farthat ye
(referred to as the ‘stock’ of standards), regardless of whether individudéslarwere

published prior to or during the EUSDB sample period (1995-2003). Only those documents

! The description of the EUSDB given here draws heavil§lepherd (2006), which fully reports the construction
of the EUSDB and sets out the techniques used to create thardtawdriables used in Shepherd (2007), Czubala,
et al. (2009), and this paper.
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classified as ‘standards’ in Perinorm are included in the count data. An asm@rtdman existing
standard is counted as an additional standard. All draft standards are exclodéwefaataset.

Some previous studies have differentiated between harmonized (or shared) standard
‘idiosyncratic’ standards that are unique to a particular couetgy, Moenius (2000, 2004).
Since EUSDB deals only with Communigvel standards, it does not investigate differences in
national standards within the EU; that subject is addressed by de Frahan andéran¢2006),
who find that harmonization is associated with significant intra-regicsdé tgains. However,
EUSDB does capture information on whether or not a particular Edasthimplements a
corresponding ISO standard (‘international harmonization’). A binary dummy \aigabsed to
make this distinction, which is based on the presence or absence of an ‘equivaldetitaral’
tag in the Perinorm record with referencaiolSO standardJnder current data constraints, it is
not possible to code an additional variable that identifies shared Nonl&fausta by country
pair, given the broad sample of exporting countries used in this paper.

The fact that EUSDB catalogueslwatary, as opposed to mandatory, standards is
significant in terms of the interpretation of our results. At the firm level, individuedabqrs
remain free to adopt or not adopt voluntary standards, whereas they are required to follow
mandatory ones. These of firmlevel data on standards compliance is therefore an interesting
avenue for additional research, because it captures diffegbatiourat a micrelevel.

However, given the wide sample of developing countries used in the present anab/sis, it i
possible to proceed using firm-level data. We must therefore rely on countrgdéaewhich
are effectively aggregated from the fitevel. Therefore, we can only present aggregate results,

and cannot interpret them in terms of the behaviour é¥iohaal firms.



2.1.2 The Evolution of Standards

Voluntary standards catalogued in the EUSDB have been growing rapidly over recent
years. Summing across all twdigit HS sectors in the agricultural products cluster, the total
number of standards increased frossléhan 50 in 1995 to more than 800 in 2003. This
represents an average annual growth rate of just over 40%. From the point of view t&rexpor
to the EU, particularly those from developing countries, the expansion in these molunta
agricultural standaslis clearly a dynamic with potentially major cost implications. The
available firmlevel evidence suggests that foreign standards can indeed impose substantial fixed
costs of compliance: Maskus, et @005) report an average of $425,000 per firm, or 4.7% of
value added, based on a survey of over 600 firms in 16 developing countries.

Table 1 presents summary statistics from EUSDB for the final year sathple (2003),
broken down by H&hapter A small number of product groups stand out for the relatively
strong concentration of standards observed: HS Clsagtlairyand eggps 11 (milling
products), 12 (oil seeds), 15 (fats and oils), 19 (preparations of cerealk)pand 20
(preparations vegetabldgyits or nuts). In each case, more than 50 different combined ISO and
NonISOstandards were in force at the end of the sample period. However, our results $how tha
these products are not necessarily the most affected by their standards. Cdasiderab
hetaogeneity exists across sectors in terms of the degree of international harmoiiiedtias
taken place. In HS Chapter 23 (food industry residues), for instance, nearly alhBbrdsaare
harmonized with ISO norms (96%). The corresponding figureas 8% for HSChapters 4
(dairyand eggs) and 15 (animal and vegetable fats and oils), but is much lower in other sectors

For nine of the 18 sectors with at least one standard in force in 2003, the rate of ISO



harmonization is zero. On an overall base, percentage of IS@armonized standards in the
total has actually fallen over time: from jusss tharv0% in 1995 to around 17% in 2003.
<<Insert Table 1 Here>>

Part of the reason for the rapid increasBlamlSOstandards relative to ISO standards is
that some products do not have ISO standards. Table 1 shows, for instarté8,Ghapter 3
(fish and crustaceans) only fakl®nISO standards. More common in agriculture, though, is that
the number of NonISO standi@rincreased at a faster rate than the number of ISO standards. In
HS Chapter 12 (oil seeds), for example, at the beginning of the data set the EU only had ISO
standards. By the midpoint of the data period, the number of NastES@ards outstripped the
ISO standards, so that at the end of the data period of the total of all standards, titageafe
ISO standards was 27% whN®nISO standards wei#8%.

The overall growth in the number of standards, as well as the realignment ttedtdmas
place betwen the two types of standards, suggest a real shift in the regulatory hurdlae that t
EU imposes on exporting countries in food and agricultural trade. The next section of the paper
develops a gravity model to examine more carefully the trade impacts of these changes.
2.2 The Gravity Model

Anderson and van Wincoop (2003) develop a theory-consistent gravity model based on
constant elasticity of substitution (CES) demand in a general equilibrium strigsimgi, j, Kk,
andt to index exporters, importers, sectors, and time respectively, thiedagized version of

their model takes the following form:
log(X ﬁt) = log(E]-kt) + log(Y}E — log(Ytk) + (1 —

sk) log(tﬁt) - (1 — sk) log(P]-ltf) — (1 — sk) log(Hikt) +e E’t

(1)



where:X}}t Is exports from country i toountry j in sector k at time E}i is sector k expenditure
in country j;YX is sector k production in countryti‘,-t is bilateral trade costs in sectorsK;is the
intra-sectoral elasticity of substitution (between varieties within a sector)z}‘]@rimia random
error term satisfying standard assumptions. Fg‘handl'likt terms represent multilateral
resistance, i.e. the fact that trade patterns are determined by the level dailtiiader costs

relative to trade costs elsewhere in the wdrdiard multilateral resistan((Gleé)(l‘sk) =

k_ _ck
N () Pk ek )7 captures the dependence of country j's imports on trade costs
=1\ it 1t Mijt P P
. . . (1—Sk) _ N Kk (Sk—l) k (I—Sk)
across all suppliers. Outward multilateral resistaiifg) =YL, (P} wie (thy

captures the dependenafcountry i's exports on trade costs across all destination markets. The
w;, terms are weights equivalent to each country’s share in worldwide sectoral éxgendi
2.2.1 Application of Gravity Model to EUSBD

Since the two multilateral resistance terms are unobservable, it is commomegtte§1i)
using fixed effects. As Baldwin and Taglioni (20@0int out, it is important to ensure as close a
correspondence as possible between the theoretical model and the dimensionsext giéefits
when estimating using sectoral data. Ideally, equation (1) would be estimatededgparaach
sectork, with a full set of importetime and exportetime fixed effects. Such an approach
allows for the proper level of viation in multilateral resistance, and also takes account of the
fact that the elasticity of substitution varies across sectors. However, a titst methodology
in our context is that it would produce a very large number of regression resultsereaeht
four digit product code in the first 24 chaggtef the Harmonized Systerwhich makes overall
interpretation difficult. In addition, the inclusion of importer-time dummmegroduct

regressions would make it impossible to include measures of CEfNasdiarfrom EUSDB,



which are implemented on an MFN basis: they are constant across all exportersylanoewo
collinear with the fixed effects.

We therefore adopt a compromise strategy. We estimate (1) separately for eddittwo
HS sector, i.e. using data pooled across all four digit products within a sectorcéeifixed
effects in the exporter, importer, product, and time dimensions. Although consciatinssthat
specification does not exactly mirror the dimensions of the theoretical modet|ieee that it
represents an appropriate compromise between rigor and feasibility in thet@irg model
with many countries, sectors, and years, in which the number of fixed effects can quickly

become burdensome.

To make (1) operational, we need to specify the content of the trade costs fdﬁction
log(t}}t) = b,log(ISOY) + b,log(ISOY) * Developing +
bs 1og(NonISOlt‘) + b, log(NonISO{‘) * Developing +
2)
bsDeveloping + by 1og(Distancei]-) + b;Colony;; +
bgLanguage;; + bgBorder;; + by oRTA;

In line with the gravity modéditerature, we use distancBigtance;;) as a proxy for
international transport costs. We also include dummy variables for countriesetiegbneviously
in a colonial relationship, those that share a common official language, thoaeethat
geographically contiguous, and those that are both members of the same regienal trad
agreement. (For a full description of variables and data sources, see Table 2.)

Our main variables of interests are two counts of product standards drawnUd®DBE

The first one [SOX) counts the number of ISO-harmonized CEN standards in force for a given

product-year combination, and the secaidnSOYX) counts the number of NonISO-harmonized



CEN standard$The reason for entering them separately into the trade costs functian is t

based on the results of Shepherd (2007), and Czubala, et al., (@80pect the cost impacts

of these two types of standards to be different, and thus their trade impacts t&uotifer.

internationally harmonized standards make it possible for firms to enter mutigpkets upon

payment of a single product adaptation cost, we expect them to be less burdensoengnto f

exporters than non-harmonized standards. Concretely, we éxpedi; in terms of equation

(2). Finally, we also interact the tvetandards variables with a dummy variable equal to unity

for developing country exporters. We define developing countries as all nombahe

countries, according to the World Bank country classification (World Bank (2009))ed@kerr

for the interactn term is to take account of the possibility arising from the previous literature

that standards might have different impacts on developed and developing country exporters. In

order to obtain consistent estimates of the interaction parameter, we atsbeniveloping

country dummy variable directly into the regression specification, witkxpectation that it

will return a negatively signed coefficient, in line with the lesser obsexxedrts of developing

countries to the EU relative to developed country exporters with larger homesnarke
Combining (1) and (2), adding reduced form coefficients, and removing variablesethat a

accounted for by fixed effects gives our final estimating equation:

2 Some secteyear combinations have a zero count for one or other of thesbleari@o deal with this problem, we
add 0.00001 to the number of standards prior to taking the logarithm. Absent thismadjushose observations
would be dropped from thidataset.
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log(Xikjt) =

¥ dumf + ¥ dum; + ¥ dum, + by (1 — s¥)log(ISOK ;) + b, (1 —

s®)log(1SOK_;) * Developing + b3 (1 — s¥) log(NonISO¥_; ) + b, (1 —
3) s¥)log(NonISO{ ;) * Developing + bgDeveloping + bg(1 —

s¥) log(Distance;;) + by (1 — s*)Colony;; + bg(1 — s*)Language;; +

by (1 — s¥)Border;; + byo(1 — s*)RTA: + €;je
wheredumunder a summation operator indicates a full set of dummy variables (fixetsgffec
the listed dimension.
2.2.2 Estimation Method

We estimate (3) using the Poisson pseododmum likelihood estimator (PPML)

(Santos Silva and Tenreyro, 2008j}h fixed effecs. The PPML model has two main
advantages over OLS as a workhorse estimator for the gravity model. Firsttiegtarlag-
linear gravity model like (3) using OLS makes it necessary to drop obseniatiwhigh the
dependent variable is equal to zeroewdls, since log (0) is undefined. Poisson does not suffer
from this limitation, and zeros can be included in the dataset in the same wayraatmrse
with any other value. Second, Santos Silva and Tenreyro (2096¢ that in the presence of a
certaintype of heteroskedasticity, OLS can in fact produce biased parameter estimates in
addition to the usual biased standard errors. They show empirically that there isagmuto
believe that this type of heteroskedasticity is present in typical graeitdginsamples. The
PPML model, however, is consistent under much weaker assumptions, and is thuketyoie li

give robust results than OLS in this context.
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One potential issue in models such as the one we are estimating is that standaroes might
endogenous, thus creating bias in the estimates. This possibility has recantibieeed by
Vigani et al. (2012), who find, however, that their core results are robust to paasillgeneity
issues. As one way of dealing with this issue, we lag all standaridbles by one period in the
regressions (see equation 3), in order to reduce the likelihood of endogeneity. Tésyoia
risk that lagged standards are endogenous to current trade flows, so this sotutidrasleast
provide some level of confidence that our results are not plagued by endogeneity concerns.
2.3 Data

Data for the gravity model are drawn from standard sources over the period 1995-2003
(Table 2). Our trade data come from the European Union’s Eurostat trade elfalvastat,

2010) Weuse import value data at the four-digit level of the Harmonized Syststh8
Appendix for a list of countries included as exportEs.common geographical and historical
control variables used in gravity modelling, such as distance, contiguity, colokgldnd
common language, we use CEPII's distance datgl@isell, 2009). Finally, we included a
dummy variable for countries having sigreeRTA with the EU(Shepherd, 2007), based on
information taken from online databases (WorldTradeLaw.net, 2007).

<<Insert Table 2 Here>>
3 Results and Discussion

The results of the models and calculations suggest that in general NonISO sthadards
a negative effect on trade, while ISO standards have mixed effects on trade. Vhiastmr
number of nuances depending on the level of development of the exporter sactdine These
differences add richness and comjtleio the story of standards as catalystbarriers to trade.

The model results illustratbese nuancatroughthedirect effects of the standardad the

12



marginal effects which incorporate differesde developing and developed country effects. At
the margin developing countries are not as negatively affected by standards for some @sducts
developed countries.

In Table 3, we present the estimates of the PPML fixed effects model. We consider only
sectors in which there is at least one EU standard in force, and suppress the fixed effect
coefficients for brevity. In addition, HShapter {vegetables)s not reported due to concerns
over data reliability. Most of the typical gravity model coefficients argsstally significant
and have the correct sign. For examhig(Distancei]-) is negative and statistically significant in
11 of the 17 regressionsor HSChaptes 9(coffee, tea, mate and spices2 (oil seeds) 15 (fats
and oils), 1§cocoa and cocoa preparatiank) (preparations of cereals, flougnd 20
(preparations of vegetables, fruits and nuts} distance coefficient is not statistically
significant. Thisresultis unusual in gravity modelling and undoubtedly reflects the specific
characteristics of thesgmcultural sectors. It is also perhaps due to the strong negative
correlation {0.5 in HS Chapte®) between distance and the RTA dummy variable, which arises
because countries tend to sign RTAs with neighbours rather than distant tradiegspartn

Colony, Language, Border, and RTA have positively signed coefficients that are
statistically significant in the majority of sectoiithe dummy for developing country exporters is
negative and statistically significant in all sectors excepCH&pte!9 (coffeeand tea), which
indicates, in line with expectations, that developing countries tend to expod teesEU, due
in part, to smaller domestic market size.

3.1 The Direct Effects of ISO and NonISO Standards
Our variables of primary interest are the two statslaounts—ISO and NonlSO—and

the interaction terms with the developing country exporter dummy. Strikingly, NostE®@ards
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have a negative and statistically significant impact on trade in 14 of the 17 rexgse€)ir
results therefore confirm the view that in relation to agricultural goods, national standards tend
to act as barriers to other countries’ exports, although sectoral diffenenuse be kept in mind:
the effect oNonlSOstandards is statistically insignificant in two cag¢S Chapters 10 and 17)
and positive in one cagBlS Chapter 22). Thestandrds as barriers” argumedbminates, but
this result depends on the specificities of each sector.

The evidence for ISO standards is more mixed. In three {fdS&Shapters 4, 12, and
23), ISO standardsave a positive and statistically significant impact on trade, consistent with
the“standards as catalystgiew. In two cases, however, they have a negative and statistically
significant impact on trad@HS Chapters 10 and 11)Vhile in three cases, ISO standards are
statistically insignifican{HS Chapters 15, 19, and 2The contrast between the results for ISO
and NonlSO standards is notable; howel&@ standardsometime act as barriers and
sometime as catalysts, wher&ml SO standards$end to act as barriers. The parameter
estimates for ISO standards tend to be larger (and in somenoagepositivethan the
parameters foNonlSO, supporting our hypothesis > b;.

<<Insert Table 3 Here>>
<<Insert Table 3 Cntd. Here>>

3.2 The Marginal Effects of ISO and NonISO Standards

The marginal effects of the standards over time (cf. Figures 2 and 3) support tthaidea
ISO standards tend to be less negative (or positive) relative to NonlSO starideasarginal
effect is the percentage change in trade given an additional lagged standart j@ae&ith
the PPMLspecification, the coefficients are the estimated elasticities. The marginal effé for t

ISO standards are generally in the rangedi36 to 0.-078, with the notable exception of HS

14



Chapter 4dairy and eggps which has a marginal effect that is as low62. The marginal
effects of NonlSOstandardgienerally range from -0.3 to 0.06, with the notable exception HS
Chapter Jfish and crustaceans), which has a marginal effect that is as l@wé&s The
contrasting effects of the ISO and NonlS@ndards sits well with previous work such as
Czubala et al. (2009) for textiles, where it was found that ISO standards arallgdess trade
distorting tharNonlSOstandards.

<<Insert Figure 1 Here>>

<<Insert Figure 2 Here>>

As discussed above, an important issue in the standards literature is thelgotentia
differential effects on developed and developing country expo@ersprior is that the
“standards as barriers” case is more likely to apply to developing countrgtergpdue to the
significant difficulties they face in terms of human and financial capacitynmstef upgrading
production to meet the requirementsefv standards regimesrom equation 3, the effect of
the standard for developing countries includes the direct effect of the standard iaber#otion
term ofthe developing country dummy. Thus, based on our miopirically a negative effect of
thestandard becomes more negative if the interaction term is also negative.

However, the data paint a picture that is more complex. For NonlSO standards, the
interaction term is only negatively signed and statistically significémtine with our
expectations—in one regression (HS Chap®r In fact, it is positively signed and statistically
significant in five regression$1S Chapters 3, 4, 12 15, and 23his result indicatethat the
negative effects of standards on trade are in fact felt relatively less stronglelopiey
countries.For HSChapters 15 and 23, the interaction term with developing and NonISO

outweighs the direct NonlS&andard effect so as to make the aggregate efféainISO
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standardg$or developing countries positivelhis surprising resultould be due to the

importance of quality norms and information costs in the agricultural settinge wWiesr are
potentially more serious than in the textiles and clothing market consideredubgl& et al.
(2009). Compliance with standards cannot only be a way of signalling product safety, quality,
and conformity with consumers’ expectations, but can also be an important prerdquisite
joining agricultural value chains. As a result, it may be that the potential rdienolasds as
barriers is reduced in the agricultural sector relative to other parts of the@coNevertheless,
the overall impact on trade is still negati

The interaction termf developing countrandISO standards also produces surprising
results. It is negatively signed and statistically significant in three regneg¢kiS Chaptes 4, 21
and 23), which is consistent with our pribut positively signed and statistically significant in
threeotherregressiongHS Chapters 10, 12 and 19).

In the cases where the interaction term is negative, the aggregate effect of ISO standards
for developing countrieis negative becaulg | < |b,|. However, in the cases where the ISO
interaction term is positive, we see three different effects: FdCh#pter 10, developing
countries are less negatively affected by ISO standards in aggregate than develoed.cou
However the effect is stillegative For HSChapter 12, the positive effect of ISO standards is
increased for developing countries relative to developed countrieslS®@hapter 19, ISO
standards have no significant impact on trade in general, but they have a positstdampa
deweloping countries. Téee last twafindingsarein line with previous work, such as Czubala et
al. (2009), which highlights the important tragiemoting role that international harmonization
can play for developing countries. Taking these results together, we conclude #ffedtseof

ISO standards are also highly sedpecific, but that they caact, in some circumstancestas
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catalysts for agricultural tradespecially for developing countries, which is in line with previous
results for other sectors, such as textiles and clothing (Czutella2009).

In table 1 andigures 1 and 2, we divide tlobaptes into two groups: raw adayhtly
processed (H€haptes 2, 3, 4, 8, 9, 10, 11, and 12) and processed products (HS Chapters 15,
16, 18, 19, 20, 21, 22, and 24). Our prior is that raw and lightly processed products tend to be
either highly perishable or products more readily exported by developing countriaséeta
the low level of processing. Generally, standards tend to have more negatiweaffdet raw
and lightly processed prodsctsuch aslS Chapter 2ihea) andHS Chapter3 (fish and
crustaceansthan on processed products, suchi@€hapter 15fatsand oilg. This result holds
generally for ISO and NonISO standards and for developed and developing cobotritS.
Chaptersl5 and 23(fatsand oils, and residues and waste), the NonISO standards are positive at
the margin for developing countries, which further makes the point that more proceshkerdr
are less negatively affected (in this case positively affected) stahdards than raw and lightly
processed productd.he notable exceptions are the ISO starslffimdHS Chapter 12 (oil seeds)
with relatively large and positive effects on traae the NonlSO standards t66 Chapters16
and 18 (preparation of meat and fish and cocoa and cocoa preparations), which at thet four-digi
product level look less processed than other products in the processed chtdgoripr
developing countries the ISO standards for HS Chaptdre2&(ages, spirits and vinegar) has a
negative effect, though ISO standards have a positive effect for developed soldespite the
exceptions, we generally see differential marginal effects of the standards dementtiadevel

of processing and perishability of the product.

3 Further inspection at the fouligit level reveals a number of raw or lightly proasandhighly perishable
products in these two categori€sr exampleHS Chapterl6 includes sausagesxtracts and juices from meat or
fish products, caer, and preparednd preservedrustaceamand mollusksHS Chapterl8 includes all products
related to cocoa from the raw bean to chocolate.
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4  Calculation

For illustrative purposes, Table 4 presents simulations d@afdteeffects of ISO and
NonlSO standards on five products derived from animiadifferent levels of processingS
Chapters 2, 3, 4, 15 and 16 (meat, fish and crustaceans, dairy and eggs,d#sS, aml
preparation of meat and fish)/e chose to focus on products derived from animals because of
the various food safety, sanitary, and animal welfare standards that influemeg taade.
Additionally, regulations of plant products, especially from the developing world heseed a
great deal of attention over the lasteral years (e.g. vegetables and flowers from Kenya).
Given that the estimates are over the year$ 1982003 and over tHeur-digit products of the
two-digit HS Chapterswe simulate the effects at the midpoint of the data setW883he 1998
standardsind for the two-digit products. In the simulation, we consider the trade effents of
additional lagged standard/e calculated thenarginal effect of one additional standéasedn
the estimated elasticity and the trade and lagged number of standards for devadoped a
developing countries in 1999. Based on thosgginal effects, we simulated the effects of an
additional lagged standard on trade and the resulting market shares of developing apedevel
countries’ exports to the EUThe number of lagged standards ranged from seven to 16.
Therefore, an additional NonISO standard would have represantedraase 06.67% to
14.29% in the number of standards. For the five products in 1999, only HS Ch@jztey 4nd
eggs) had ISO standards.

The largest, aggregate effect of an additional standard is f@hdgter 3 (fish and
crustaceansnolluscs and other agiminvertebrates)One additional standard would have
causd a-29.1®6 change in total imports. The estimated effect was larger, in absolute terms, for

developed countries (-29.20%) than for devigrountries (-29.1%). The effect on market

* Twelve of the 22 products at the fedigit level are animal products
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share is thiadeveloping countries increase market share from 38.87% to 38.90%, while the
market share for developed countries falls from 61.13% to 61.10%. The gain for developing
countries is small, but the gain suggests that HS Chapied 8imilarmproductssuch as NonlSO
standards for H&hapters 4 and 1lairy and eggsand fas and o0il}, must be more sensitive to
the kinds of information costs that standards can help overcome, and standaltisattas
catalysts in those cases, but the net effect is a loss in trade.

This point is een clearer for NoISO standards for HS Chapter 15. An additional
standardvould have generated an increase of 0.13% in trade from developing countries while
developed countries would have lost -0.10% of trade in 1999. The net effect is negative, despite
the gains for developing countries. The NonlSO standards for HS Chaptisoi&flects the
general result that standards for processed products are less negatively affaataeddityonal
standard as compared to less processed products.

ThelSO standards for HS Chapter 4 present the result most commonly assumed about
increasing standards effect on developing countries, though it contradicts the prior about
harmonized standardd he elascity of ISO standards i€.23 for developing countries and
0.0015 for developed countries. An additional ISO standard would have reduced developing
country trade by3.29% while developed countries would have gained @02he net effect on
total trade would have been very small ((?4); which supports the thought that harmonized
standards increase trade. However, the negative effect on developing countriesctotitead
harmonization story. While ISO standards on HS Chapleve a net positive effect, developing
countries are hurt and lose market shilere isan example where the standards erode the

competitiveness of developing countries.
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ForHS Chapters 2 and 1léneat and edible meat offal and preparations of meat, of fish or
of crustaceansthe marginal increase in the number of NonlSO standards wouddahaegative
effect on trade for developing and developed countries. The percentage tradevefiéttzave
been the same, so the market shares would not have changed. Additionally, the simatations f
these products reflect the idea that less procgseelicts {11.30% change in trade) are more
negatively affected than less process produ6t$@%).

In summary these simulations support the model estimates that the effect of stanelard
highly dependent on the sector and country .typewever,|ISO standards tend to have less
negative effects on trade relative to NonlSO. Standards tend to limit tradetlyf ficbcessed
products more than highpgrocessegroducts. Theffects of standards on developing versus
developed countries depend on the product and the standard; however, we find that, at the
margin, standards terid lower the trade of developed countries a little more than developing
countries. Our simulations suggest thagatersubtlety exists in the discourse on standards.

<<Insert Table 4 Here>>
5 Conclusion

This paper has provided some of the fnsipiricalevidence on the trade impacts of
voluntary food and agriculture standards in the EU. Our results highlight the fact thHetts
of standards, and in particuldaeir character as barriers or catalysts, is highly sector spéaific.
some cases, we firdin line with previous work-that internationally harmonized EU standards
tend to have weak, or even slightly positive, trade impacts, wheredsmnoonized standards—
those that are unique to the EU—tend to be trade inhibifligs result is similar to findings that
regulatory similarity is trade enhancing (Vigani, et al. 2012). However, the opplssit@plies

in some sectors. It may be the case in those sdbtiirstandards impart valuable market
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information to exporters, and thus can help promote, rather than inhibit, trade. Staaddhisc
act as either barriers or catalysts depending on sector specificities, as well as tnefdegre
international harmonization present, and the per capita income level of the explostenade
impacts of non-harmonized EU standards tend to be particularly negative for produate tha
raw or lightly processed. More highly processed goods are less affected by EU stawdards,
though the total number of standards is considerably larger in processed goodslsector
addition, we find that for less processed products, non-harmonized standards tend to have a
larger effect on developing country exporters than on developedrg@xportersThese results
provide important nuances to the simple standards as barriers or catalystsdibledlieerature.

From a policy point of view, at least two implications flow from our results. ireei$
that discussions on product sdands at the WTO and elsewhere need to be broadened to take
account of the important role that voluntary standards play in influencing glothalpgadterns in
food and agriculture markets. Most policy-level discussion is limited to dealihgnandatory
standards, such as food safety regulations. However, our results show that in aodontext
increasingly globalized supply chains, voluntary standards also matter.

Second, our results highlight the way in which, particularly for developing countries,
product standards can effectively make market access gains conditional: Malawi hersdduty
guota free access to the EU market under the Everything But Arms initiativeijtb@xporting
firms actually want to sell products in the European market, then they need to cothplyewi
prevailing standards (See Henson (2008) and Jaffee and Henson (2004) for further discussion)
Adapting products and production methods tal déth overseas standards raises serious issues
of technical and financial capacity for many developing countries. But as ous r&salv, the

trade impacts of EU standards can sometimes be negative for developing courtteeseidrs
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that are of most current export interest to them: perishable goods and lighdggadc
commodities. There is clearly a case to be made for increased technical assistance and capacity

building in this area, as part of the broader Aid for Trade agenda.
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Figure 1. Marginal Effect afSO Standards 1996-2003
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Figure 2:Marginal Effect ofNonISO Standards 1996-2003
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Table 1: Count data on the number of EU standards in force in 2003, by HS Chapter.

HS Chapter Description ISO NonlSO
Rawor Lightly Processeé&roducts
01 Live animals 0 0
02 Meat and edible meat offal 0 39
03 Fish and crustaceans, molluscs and other aquatic invertel 0 40
04 Dairy produce; birds’ eggs; natural honey; 34 39
05 Products of animal origin, not elsewhere specified 0 0
06 Live trees and other plants; 0 0
07 Edible vegetables and certain roots and tubers 0 41
08 Edible fruit and nuts; peel of citrus fruit orelons 0 41
09 Coffee, tea, maté and spices 0 41
10 Cereals 2 42
11 Products of the milling industry; malt; starches; inulin 22 41
12 Oil seeds and oleaginous fruits 15 41
13 Lac; gums, resins and other vegetable saps and extracts 0 0
14 Vegetable plaiting materials; vegetable products nes 0 0
ProcessedProducts
15 Animal or vegetable fats and oils 30 44
16 Preparations of meat, of fish or of crustaceans 0 39
17 Sugars and sugar confectionery 1 40
18 Cocoa and cocoa preparations 0 39
19 Preparations afereals, flour, starch or milk; bakers' wares 13 41
20 Preparations of vegetables, fruit or nuts 0 74
21 Miscellaneous edible preparations 2 39
22 Beverages, spirits and vinegar 0 3
23 Residues and waste from the food industries 25 1
24 Tobacco andananufactured tobacco substitutes 0 0

Source: EUSDB.



Table 2: Data and sources.

Variable Definition Year Source

Distance The physn:_al distance between national capitals for nja  CEPII
country pairs.

Border Dummy varlable_ eque_ll to unity for exporting and nja  CEPII
importing countries with a common land border.

Colony pummy variable qual to unity when Fhe exporter and nja  CEPII
importer were once in a colonial relationship.

, Dummy variable equal to unity for economies that are

Developing part of the World Bank’s high income group. 2009 World Bank
Value of exports from the exporter to the importer, 1995-

Exports measured at the HS four-digit level. 2003 EUROSTAT
Count of the number of ISO-harmonized CEN standart 1995-

ISO by HS four-digit product. 2003 EUSDB

Dummy variable equal to unity for exporting and
Language importing countries with a common language (official n/a CEPII

basis).

Count of the number of NonISO-harmonized CEN 1995-
NonlSO standards, by HS four-digit product. 2003 EUSDB
RTA Dummy variable equal to unity for country pairs that  1995- Shepherd

belong to the same regional trade agreement. 2003 (2007)




Table 3: Poissonpseudemaximum likelihood (PPML) fixed-effects model estimatesaggregated from bur-digit HS products

HS2 HS3 HS4 HS8 HS9 HS10 HS11 HS12 HS15
log(Distancé -0.330**  -0.916*** -0.501** -0.325** -0.181 -0.706***  -0.537**  -0.205 -0.049
(0.034)  (0.000)  (0.006)  (0.046)  (0.456)  (0.000)  (0.000) (0.235)  (0.840)
log(ISO) 0.015%* -1.742%*  .0.018**  0.468*  -0.027
(0.000) (0.000)  (0.001) (0.015)  (0.360)
log(ISOYDeveloping -0.245%* 0.059***  -0.047 0.075***  0.006
(0.000) (0.000)  (0.147) (0.005)  (0.824)
log(NonSO) -1.469%%%  -3.796%**  -1.233%* _1.235%* .1 360** -0.234 -0.017* -0.063***  -0.015**
(0.000)  (0.001)  (0.000)  (0.000)  (0.000)  (0.218)  (0.064) (0.000)  (0.023)
log(NonlSO)Developing  0.018 0.011*  0.060***  -0.003 -0.006 -0.019 0.049 0.032%**  0.034***
(0.109)  (0.019)  (0.001) (0.607)  (0.501)  (0.162)  (0.232) (0.001)  (0.000)
Developing -1.213*  -6.239%** .9.765** -3.518** (.567 -6.595%%*  _11.612%* -5,903*** -12.139%**
(0.053)  (0.000)  (0.000)  (0.000)  (0.239)  (0.000)  (0.000) (0.000)  (0.000)
Colony 0.514*  0.129 0.995**  1.000*** 0.545**  0.516**  0.036 0.190 -1.070**
(0.048)  (0.575)  (0.009)  (0.000)  (0.023)  (0.017)  (0.912) (0.439)  (0.033)
Language 0.360* 0.490**  0.422 0.078 0.530* 0.446**  0.675* 0.236 2.356%**
(0.069)  (0.024)  (0.145)  (0.713)  (0.064)  (0.011)  (0.018) (0.321)  (0.000)
Border 0.545**  0.477**  0.524 0.494* 0.855%*  (0.556***  1.221**  (0.340 -0.299
(0.001)  (0.017)  (0.132)  (0.052)  (0.005)  (0.009)  (0.000) (0.191)  (0.510)
RTA 0.542*  0.116 0.906***  0.031 0.081 -0.386 0.995**  (0.184* -0.638***
(0.019)  (0.172)  (0.000)  (0.684)  (0.441)  (0.688)  (0.005) (0.072)  (0.000)
N 328320 321408 321840 554148 393120 255744 283824 550368 762048
R? 0.452 0.317 0.562 0.320 0.616 0.629 0.431 0.597 0.131

The pvalues based on robust standard errors, adjusted for clustering by qmaintgre in parentheses. Statistical significance is
indicated by: * (10%), **(5%), and *** (1%). All models include fixed effects by importerpetgy, HS 4-digit product, and year.

Source Authors’ Estimates



Table 3 (cntd): Poisson peudemaximum likelihood (PPML) fixed-effects model estimatesaggregated from bur-digit HS

products
HS16 HS17 HS18 HS19 HS20 HS21 HS22 HS23
log(Distancé -0.528** -0.342*** (0.092 -0.039 -0.147 -0.651***  .0.527** .0.383%**
(0.001)  (0.000) (0.680)  (0.860) (0.296)  (0.000) (0.000)  (0.002)
log(ISO) -0.008 0.009 0.060***
(0.274) (0.115) (0.000)
log(ISO)*Developing 0.045** -0.124*** -0.313***
(0.011) (0.000) (0.000)
log(NonISO) -1.183** 0.004 -1.278** -0.006* -0.015%** -1.265**  (0.023** -0.025***
(0.000)  (0.750)  (0.000)  (0.093) (0.000)  (0.000) (0.000)  (0.000)
log(NonlSO)Developing 0.005 0.000 0.005 -0.032 0.007 -0.006 -0.142%*  0.086***
(0.500)  (0.967) (0.629)  (0.204) (0.684)  (0.649) (0.000)  (0.000)
Developing -3.109%*  5.460*** -5.733** _10.162** -4.205** -10.948** -6262** -10.763***
(0.000)  (0.000)  (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000)
Colony 1.067** 0.232 0.605**  -1.333 0.884*  .0.224 0.300 0.320
(0.000)  (0.109)  (0.026)  (0.141) (0.001)  (0.363) (0.177)  (0.255)
Language 0.914**  (0.398** 0.106 2.407%*  0.152 0.706***  1.072**  0.420*
(0.000)  (0.006)  (0.654)  (0.000) (0.600)  (0.001) (0.000)  (0.082)
Border 0.841**  0.423** 1.316*** -0.189 0.690***  0.394* 0.147 1.118%**
(0.000)  (0.000)  (0.000)  (0.631) (0.000)  (0.051) (0.492)  (0.000)
RTA 0.185*  -0.108 0.005 0.527**  .0.253** (.329* -0.162 0.194
(0.011)  (0.189)  (0.987)  (0.000) (0.007)  (0.033) (0.109)  (0.345)
N 174960 137312 203472 170640 359640 221616 353952 295488
R? 0.434 0.880 0.442 0.551 0.449 0.487 0.529 0.497

The pvalues based on robust standard errors, adjusted for clustering by qmaintgre in parentheses. Statistical significance is
indicated by: * (10%), **(5%), and *** (1%). All models include fixed effects by importerpetgr, HS 4-digit product, and year.
Source Authors’ Estimates.



Table 4: Simulations of Trade Effects from One Additional Standardon Products Derived from Animals

1999 Market Conditions Simulated Results
Source of Exports Trade Market Estimated Trade Percent Market
(in mil. €) Share Elasticity (in mil. €) Change Share
HS Chapter 02 Meat and edible meat offal with 16 NonISO standards in 1998
Developing Countries 1,227.21 7.38% -1.45 1,088.54 -11.30% 7.38%
Developed Countries 15,392.20 92.62% -1.45 13,652.88 -11.30% 92.62%
Total 16,619.41 100.00% 14,841.42 -11.30% 100.00%
HS Chapter 03 Fish and crustaceans, molluswdother aquatic invertebrates with 13 NonISO in 19
Developing Countries 5,169.44 38.87% -3.785 3,664.33 -29.12% 38.90%
Developed Countries 8,129.48 61.13% -3.796 5,755.67 -29.20% 61.10%
Total 13,298.92 100.00% 9,420.01 -29.17% 100.00%
HS Chapter 04 Dairy produce, birds eggs and natural honey with 7 ISO standdr@38
Developing Countries 204.74 1.26% -0.23 198.01 -3.29% 1.21%
Developed Countries 16,086.09 98.74% 0.015 16,120.56 0.21% 98.79%
Total 16,290.83 100.00% 16,318.57 0.17% 100.00%
HS Chapter 04 Dairy produce, birds eggs and natural honey with 7 NonlSO standards in 19¢
Developing Countries 204.74 1.26% -1.17 204.74 -16.76% 1.27%
Developed Countries 16,086.09 98.74% -1.23 16,086.09 -17.61% 98.79%
Total 16,290.83 100.00% 16,290.83 -17.60% 100.00%

Source: Authors’ Calculationd=rom equation 3, the elasticitiasethe coefficients from the regression.



Table 4: Simulations of Trade Effects from One Additional Standardon Products Derived from Animals (continued)

1999 Market Conditions Simulated Results
Source of Exports Trade Market Estimated Trade Percent Market
(in mil. €) Share Elasticity (in mil. €) Change Share
HS Chapter 15 Animal or vegetable fats and oils with 12 NonISO standards in 1998
Developing Countries 2,444.43 30.68% 0.019 2,447.53 0.13% 30.72%
Developed Countries 5,524.06 69.32% -0.015 5,518.54 -0.10% 69.28%
Total 7,968.49 100.00% 7,966.06 -0.031% 100.00%
HS Chapter 16 Preparations of meat, of fish or of crustaceans with 13 NonISO standards in 19
Developing Countries 1,761.20 27.02% -1.18 1,761.20 -9.10% 27.02%
Developed Countries 4,756.70 72.98% -1.18 4,756.70 -9.10% 72.98%
Total 6,517.90 100.00% 6,517.90 -9.10% 100.00%

Source: Authors’ Calculations. The elasticities are calculated based on avadagertideveloped and developing countriébe
standards simulation are based on the total trade.



Appendix: List of Exporters in the Gravity Model Database
Italics indicate developing countries according to the paper’s definition

Afghanistan
Albania

Algeria

Angola

Antigua and Barbuda
Argentina
Armenia

Aruba

Australia
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium

Belize

Benin

Bermuda
Bhutan

Bolivia

Bosnia and Herzegovina
Botswana
Brazil

Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada

Cape Verde
Cayman Islands
Chad

Chile

China
Colombia
Comoros
Congo



Congo Democratic
Republic

Costa Rica
Cote d'ivoire
Croatia

Cuba

Cyprus

Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador

Egypt

El Salvador
Equatorial Guinea
Eritrea

Estonia
Ethiopia
Faroelslands
Fiji

Finland

France

French Polynesia
Gabon

Gambia
Georgia
Germany
Ghana

Greece
Greenland
Grenada
Guatemala
Guinea
GuineaBissau
Guyana

Haiti

Honduras

Hong Kong
Hungary
Iceland

India

Indonesia



Iran

Iraq

Ireland

Israel

Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea Republic
Kuwait
Kyrgyzstan
Lao PDR
Latvia
Lebanon
Lesotho
Liberia

Libya
Lithuania
Luxembourg
Macao
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali

Malta
Marshall Islands
Mauritania
Mauritius
Mexico
Micronesia
Moldova
Mongolia
Morocco
Mozambique
Nepal
Netherlands
Netherlands Antilles
New Caledonia



New Zealand
Nicaragua

Niger

Nigeria

Norway

Oman

Pakistan

Palau

Panama

Papua New Guinea
Paraguay

Peru

Philippines
Poland

Portugal

Qatar

Romania

Russian Federation
Rwanda

Samoa

San Marino

Sao Tome and Principe
Saudi Arabia
Senegal

Serbia

Seychelles

Sierra Leone
Singapore
Slovenia

Solomon Islands
South Africa
Spain

Sri Lanka

StKitts and Nevis
St Lucia

St Vincent and the
Grenadines
Sudan

Suriname
Swaziland
Sweden
Switzerland
Syrian Arab Republic



Tajikistan
Tanzania
Thailand

Togo

Tonga

Trinidad and Tobago
Tunisia

Turkey
Turkmenistan
Uganda
Ukraine

United ArabEmirates
United Kingdom
United States
Uruguay
Uzbekistan
Vanuatu
Venezuela
Vietnam

Yemen

Zambia
Zimbabwe
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