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PREFACE

“Europe is by far the most significant trading partrfor Southern
Africa...this means that decisions made in Brussalsstorm lives in
the region, controlling whether factories close ajuibs are lost,
whether farmers grow maize or roses, families camesnough to
send their children to schdo{ACTSA, 2001).
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Chapter 1
I ntroduction
Context

Tariff barriers are decreasing in international iagtural trade
following the multilateral liberalization initiatednder the auspices of
the General Agreement on Tariffs and Trade (GATMmY aVorld
Trade Organization (WTO). Throughout this tradeeldization
process, developing countries have been experigmen reciprocal
trade preferences under the Generalized Systemetérences (GSP)
since 1963. In addition, African, Caribbean, ancdcifta (ACP)
countries enjoy market access to the European isatkeough the
Cotonou Act including the Everything But Arms (EBAitiative.
However, statistics show that their trade perforoesndo not improve
accordingly (Manchin, 2005). Emerging countries hswas China,
Argentina, India, and Brazil are the major benefigs of the
generalized system of preferences. Trade libetadisgursued under
Doha round is likely to be negative for a signifitanumber of
developing countries (Bureaat al.,2005). Some studies suspect non-
tariff barriers to be at the core of the poor trgmeformance of
developing countries (Gaisford and Kerr, 2001; Buet al.,2005).

The governance of standards and regulations isreabsoy three
international institutions: the Codex alimentarc@mmission of the
World Health Organization (WHO) and the Food andri&gture
organization (FAQO) for food safety, the InternaabnOffice of
Epizootics (IOE) and the secretariat for InternaaioPlant Protection
Convention (IPPC) (Gaisford and Kerr, 2001; Redif)13. However,
article 20 of the General Agreement on Tariffs dndde (GATT)
authorises governments to set their own standardsegulations to
protect human, animal, and plant life, or healttoved they do not
discriminate among countries or use them for cdedea
protectionism.

Following these safety and security concerns, s¢v&udies show
that the absence of quality signalling should raselemon problem
where bad products will drive out good productsaincontext of
asymmetric information (Akerlof, 1970; Achterboscind van
Tongeren, 2002). The absence or regulation coudd ® market



closure especially in the case of credence goodseéBiet al., 2001,
Maretteet al., 2000) even though instruments in place to corferct
these externalities steaming from market inefficiea could
undermine liberalisation and variety of goods (@ozhnd Marette,
2000).

Statement of the problem

Theoretically speaking, standards are in placertiept consumers
from harmful products and offensive products anodpcers against
diseases and pests from abroad. However, standadisegulation
may cloak protectionism intentions (Fischer and&e&000; Gaisford
and Kerr, 2001; Reed, 2001). However, developingntges lack

administrative and financial resources required &r effective

participation in the Sanitary and Phytosanitary soees (SPS) and
Technical Barriers to Trade (TBT) agreements anatkvbomply with

standards that are duplicative, increasingly chamgand stringent.
Furthermore, in response to consumer concerns ikeaetually a
proliferation of private food safety and qualityastiards in
industrialised countries that fall beyond the scagethe WTO.

International food safety standards are seen ataes to exports
from developing countries despite tariff preferenguaranteed to
them. The integration of developing countries ie thorld trading

system is undermined if the overall trade effechom-tariffs barriers
IS negative. There is a need for modelling these-taaff measures
and evaluate their role inform public authoritiémat the trade effect
of SPS measures.

Resear ch questions

This doctoral dissertation investigates three @tmjuestions. First,
what is the tariff rate that would restrict the ion{s of horticultural
and fish products from African countries to the salavel as the
panoply of non-tariff measures prevailing in therdpean importing
countries? Second, to what extent these non-taetisures matter on
trade flows? What is the impact of the emergenageof and stringent
standards in terms of decision making and possittusion of small-
scale farmers in developing countries?



Hypotheses

Three hypotheses are put forward and will be testedhe basis of
empirical data.

()- The tariff equivalent of non-tariff measurds high and
comparable to the tariff rate level prevailing efotrade
liberalisation. This assumption suggests that desphe tariffs
preferences guaranteed to developing countriesprexjpomotion is
not possible due to non-tariff measures that aptaceng tariffs to
distort trade.

(i)- Non-tariff measures negatively affect devetgp countries’
exports to the European markets. That is why tlvesatries do not
improve their trade performance regarding the Eeaop Union
barriers on African fish and horticultural expotts the European
markets.

(ii)- Poor and small-scale farmers are more lik&dyexit certified
quality export supply following the emergence ofingient food
standards.

M ethodology

We make first a review on the quantification methad non-tariff
barriers in international agricultural trade. Wenceptualise the
analytical framework. We pursue the study througkiestigation
made in the area of study on the institutional emment on NTMs
ISsues.

We focus on case studies to assess the potentiatsadtrade impact
of non-tariff barriers on developing countries atpding to exploit
potentially lucrative developed countries markets high-value
agricultural and food products. Four African expayt countries
(Kenya, Uganda, Tanzania, and Zambia) and eightof&an
importing countries (Belgium-Luxembourg, France,r@any, Italy,
the Netherlands, Portugal, Spain, and United Kingdare considered
in this study. Fish and horticultural exports (grdmans, fresh peas,
and avocados) are considered.



Last, we use statistical data on trade and prooluctom NEW
CRONOS, COMEXT and EUROPROMS databases of EUROSTAT,
FAOSTAT database of Food and Agriculture OrganaaiiFAQO) of
the United Nations and UN-COMTRADE database of ebhiNations
Conference for Trade and Development (UNCTAD). Maconomic
data are obtained from the World Development Intdisa (WDI)
database of the World Bank and the World Economittddk (WEQ)
of the International Monetary Found (IMF). Additeindata come
from national databases in African exporting coestr(Kenya,
Uganda and Tanzania Revenue Authorities and COM#&&Abases)
and a survey database at the farm-level in Kenya.

Structure

This doctoral dissertation is organised into thekapters. Our results
contribute to the discussion of the impact of chagdgood safety
standards and other non-tariff measures on the ebtwpness of
developing countries in agricultural internatiotralde.

The first essay constitutes an econometric analysisstimate the
parameters of consumer preferences and Armingtant-aln and
long-run elasticities. The values found are useth@computation of
an ad valorem tariff equivalent of a set of non-tariff measures
including the international food safety standart/sS§) using the
price-wedge method. The final results show thatNfA®& act as trade
barriers. Their price effect is comparable to imgariff of the pre-
trade liberalization. For some periods of times ttariff is prohibitive

to trade. This is the case for instance for frofieim fillets during the
EU ban period, i.e. 1997-2000.

The second essay uses econometric estimation assaske trade
effect of the non-tariff measures on European boittiral and fish
imports from African countries. We use the theaadty derived
gravity model from Anderson and van Wincoop (20@gpropriate
for analyzing disaggregated trade data. In thiaygsse use the results
from the computation of thad valoremtariff equivalent as a proxy of
non-tariff measures and a component of the traddscbetween
trading countries. Results from gravity model speaiions show that
thesenon-tariff measures negatively reduce the g&am imports of
frozen fish fillets but they do not affect signdiatly trade NTMs is
negative on European imports imports of frozen filats fish and



horticultural products to the European markets. iAcrease of one

percent in the stringency of standards and reguiatdecreases trade
from about one to two percent. The EU ban on festuces trade by
68 per cent causing losses in annual trade valuabofit US$2.5

million.

The third essay combines analytical and empiriggdr@aches. The
analytical approach provides a stylized model usthg Nash
bargaining theory to analyze strategic responses Kehyan
horticultural farmers to the emergence of morengént international
food safety standards. We consider an exporteraanepresentative
member of producers’ association, who bargain dwer product
guality level and producer price and contract & thargain succeeds.
The comparative statics analysis shows the effe€t®xogenous
parameters on endogenous variables at equilibriimlike the
compliance costs, the monitoring and enforcemestschaveceteris
paribus a positive effect on the equilibrium quality I&évieesults also
show that number of contracting farmers decreaséenwthe
compliance costs with food safety standards inereasggesting a
possible exclusion of farmers following the inceptiof stringent
standards. A complementary econometric analysisguai bivariate
probit estimation shows that wealthier and morecatkd farmers are
more likely to remain in the green beans sectorlevbbntracting
decision and credit are strongly each other sugggestat this access
credit plays a particular role in the compliancéwiood standards.
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Chapter 2

A tariff equivalent of non-tariff measures on Eurape
horticultural and fish imports from African courgsi
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Abstract

In the context of the Partnership Agreements baetwbke European
Union (EU) and the African, Caribbean and PaciffGP) countries,
this study estimates ad valorem tariff equivalesftEEuropean food
safety standards on imports of key horticulturaldaish products
from Kenya, Tanzania, Uganda, and Zambia. Theyswses an
extension of the price-wedge method to account ifoperfect
substitution and factor endowment in monopolistmpetition. The
estimated tariff equivalent is about 40 per cent &vocados and
ranges from 40 to 60 per cent for green beans,a590t per cent for
fresh peas and 10 to 200 per cent for frozen fikbtd. We also
observe large variations in the tariff equivalefts the horticultural
and fish products over time and EU importing coigsr

JEL Classification: F12, F14, Q17, 013, O55

Key words price-wedge method, tariff equivalent, food tafe
standards, non-tariff measures, ACP countries, paem Union
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1. Introduction

The African, Caribbean and Pacific (ACP) countriemefit from
preferential market access to the European Uni&f) (Banks to EU-
ACP Partnership Agreements. Like other develogmgntries, these
countries are also eligible to the Generalized &Sysof Preferences
(GSP) of the EU and the least developed of themebgéble to the
European Everything But Arms (EBA) initiative. &g these trade
preferences, ACP countries have not improved themde
performance into the EU with respect to other coestaccordingly.
Their share in EU total imports declined from 7 pent in 1976 to 3.5
per cent in 2008 while that of the Brazil-RussiditnChina (BRIC)
group increased from 18 to 30 per cent in the 1&syears (Eurostat,
2009).

Against the overall decreasing share of the ACEUhNtotal imports,
some ACP countries such as Ethiopia, Gambia, Ke®gmegal,
Tanzania, Uganda, and Zambia have been particusaitgessful in
exporting high-value horticultural products inteetkEU over the last
two decades. For instance, the main Kenyan exgortthe EU
nowadays consist of flowers and vegetables instéaela and coffee.
Kenya actually supplies nearly 25 per cent of t&dl15 imports of
green beans (Eurostat, 2009). However, therecisnaern that non-
tariff measures could handicap in the future theettgpment of these
exports from ACP countries. Following the foodratals of the last
two decades European countries and companies kawecseasingly
stringent food safety standards and other nonftalgfasures that pose
major challenges for the development of high-vdtash food exports
from developing countries (World Bank, 2005; Buredual, 2005;
Gioe, 2008).

Hillman (1996) defines non-tariff measures or agi(NTB) as all
government measures, other than tariffs or custemes, that restrict
or distort international commerce between domeatid imported
goods and services. Non-tariff measures or bargan be classified
into technical NTB when they relate to quality pwotlattributes and
non-technical NTB otherwise (Nardella and BocaletB004)

Technical requirements are governed by the techharaiers to trade
(TBT) agreement that was negotiated in the 1974-0#&/0 Round of

2 The Trains database of the United Nations Confexen Trade and Development
(UNCTAD) provides a detailed coding system of tradatrol measures.



multilateral trade negotiations to cover technica@quirements
resulting from food safety and animal and plantltheaeasures,
including pesticide residue limits, inspection negments and
labelling. Within those technical NTB the Sanitayd Phytosanitary
(SPS) measures have received a special attentiom fthe

protagonists at the previous World Trade Orgarosa(WTO) trade

negotiations due to the political sensitivity ofalth and sanitary
issues in developed countries (Gaisford and K&l For these
sensitive issues a set of specific rules were goesi in the so-called
SPS agreement that entered into force with thebksttanent of the

WTO on 1 January 1995. While this agreement bgal&rnments to
notify changes in sanitary and phytosanitary resqaents and related
regulations, the increasing number of more stringeinate standards
tends to undermine this transparency as they élbbd the scope of
the WTO (Jaffee and Henson, 2004).

The double facet of non-tariff measures makes th@eresting to
study On the one hand, thgirima facieobjective is to correct for
market inefficiencies stemming from externalitiss@ciated with the
production, distribution and consumption of agro€o products
(Roberts and DeKremer, 1997). Hence, non-tarifisnees can act as
trade catalysts when they reduce asymmetry of nmfdion in the
markets allowing easier comparison of quality btites and turning
food credence attributes into search attributesréifiaet al., 2000).
On the other hand, they can act as trade deterigher they diverge
from the general WTO principles of non-discriminati scientific
evidence, risk assessment, and least-trade-restraiternatives. For
instance, a lack of adequate scientific evidenceg divergence in
interpretations have led to disputes about SPSatgus applied by
particular countries (Colyer, 2006). Non-tariff aseres can also
restrict the number of varieties available in aketiand, hence, limit
consumer choice and welfare (Tothova and Oehmkig)20

Non-tariff measures are particularly challengingr fdeveloping
countries. These countries often lack the adnmatise, technical and
scientific capacity required not only to participagffectively in the
TBT and SPS agreements (Henson and Loader, 20Q1aldol to
comply with changing standards set in developedirms (Otsukiet

al., 2001). There is a growing concern that inswidl weakness
coupled with rising compliance costs may contribtite further



marginalization of developing countries in traden@h-value exports
(Jaffee and Henson, 2004).

The objective of this study is stemming from theschdo quantify

these international food safety standards in thdetrof agricultural

and food products from developing countries. Timeasurement
could provide a reliable representation of nonftaneasures that can
be used to assess their trade impact. Accorditigly study measures
the ad valoremtariff rate that could have the same distortirepér

effect as the set of non-tariff measures considered

Among the methods for modelling non-tariff measuese Beghin
and Bureau, 2001), we choose the price-wedge methatl is
commonly used to provide the tariff equivalent ofed of non-tariff
measures observed in a market. Indeed, therpescaption that non-
tariff measures originate from differences in compte costs
between trading partners. Hensatral. (1999) and Lacovone (2005)
argue that the heterogeneity of non-tariff measusegooted in
legitimate determinants of comparative advantagé s endowment,
technology and preferences. Chand (2003) undertimet compliance
and certification with technical standards are tydntensive
processes and, therefore, place labour-intensivaugts such as those
from developing countries at a disadvantageoustiposi Despite a
symmetric treatment of standards between foreigd domestic
suppliers, trade impact can be highly asymmetricabse costs of
compliance can differ among countries (Wilson, 2008Robertset
al. (1999) emphasize that when a SPS measure asymatigtric
increases the compliance costs of foreign suppliérshas a
“tariffication” effect.

This study addresses two main limitations of thegpwedge method.
First, the price-wedge method generally providésri#f equivalent of
a set of non-tariff measures without, however, iifigng what those
non-tariff measures precisely are (Beghin and Bur@801). In this
study, our field investigations in some key Africaxporting countries
reveal that the Global good Agricultural Practi¢€AP) standards

® Non-tariff barriers are not always used in a sytin way among trading

countries. Maertens and Swinnen (2009) reporetbeses in which food standards
are used in a discriminatory way at the advantdggomestic or selected foreign
suppliers.
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that cover food safety, environment, hygiene amdas@rotocols are
the most stringent among the private standardspairticular its
conditions on hygiene and its restrictions on pests residues. They
also reveal that the British Retail Consortium (BR@od standards,
the Hazard Analysis Critical Control Points (HACC&andards, the
farm to fork standards and the Ethical Trading idtike (ETI)
standards are important. FAO (2004) also repottierovoluntary
standards such as those of Social Accountabilitp) (9f the
International Labour Organisation (ILO), the Intational
Organization for Standardization (ISO) and the Haade Labelling
Organization (FLO). Despite of being voluntaryjvpate standards
can affect trade in some niche markets.

Second, several applications using the concepthef price-wedge
method adopt the law of one price considering irtgpand domestic
goods as homogenous goods. To overcome this tianitayueet al.
(2006a) account for imperfect substitution into tpece-wedge
method using the Armington (1969) assumption thatirduishes
foreign and domestic products by the place of pcado. We extend
further the price-wedge method by differentiatimayeign products
according to their origin and considering supplpaitions in addition
to demand conditions.

We measure tariff equivalent of non-tariff measwssg data of EU
imports of horticultural and fish products from sejfie African
countries. Unlike traditional exports of coffeeat cacao and sugar
whose international trade is still largely goverrmdprices, standard
quality requirements and common forms of trade quidn and
preference (Jaffee and Henson, 2004), exports edetthigh-value
food products to developed countries face stringaféty standards
(Unnevehr, 2000; World Bank, 2005).

The next section surveys the use of the price-weahgeéhod to
quantify the equivalent of food safety standardsinternational
agricultural trade and sets up the analytical fraor&. The third
section describes the data. The fourth sectionviges the
econometric method and interprets the empiricalltes The last
section gives some concluding remarks.
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2. Tariff equivalent of non-tariff barriers

In this section, we provide the principle of thecprwedge method
and examples of its application. We then preséet analytical
framework involving both demand and supply condiio

2.1. The price-wedge method: principle and applications

The price-wedge method consists in providing anlictptariff or
tariff equivalent of trade restrictions that resdibm non-tariff
measures (Beghin and Bureau, 2001), that is tlifé rate that would
have the same distortion effect on trade as theo&eton-tariff
measures. The method assumes that non-tariff mesagan alter
relative prices between foreign and domestic mar&atl thus create a
price wedge between potential trading countries.his Tmethod
estimates the level to which non-tariff measuréserdomestic prices
above international reference prices in countriesngs them
(Ferrantino, 2006). A more appropriate measureldvba to compare
the domestic price that prevails in presence oftaoiff measures to
the domestic price that would prevail without tlentariff measures,
ceteris paribus(Deardorff and Stern, 1998, in Beghin and Bureau,
2001). However, because this latter price is Uguahobservable,
actual measures of non-tariff measures insteadsfooua comparison
of the domestic and foreign costs, insurance agight (c.i.f) prices in
the presence of the non-tariff measures. Heneetdtiff rate of non-
tariff measures is measured as a residue when rihe wedge is
corrected for tariff, transaction and transporttsdmetween the trading
partners (Beghin and Bureau, 2001).

Krissoff et al. (1997) use the price-wedge method to calculate the
tariff equivalent of phytosanitary requirementsated to fire blight,
codling moth, apple maggot, and other pests fordJdpmanese, South-
Korean and Mexican imports of apple from the Unidtes (U.S.)
using monthly c.i.f. and wholesale prices betwe884195 and 1995-
96. These authors consider the Fuji apple vaf@tyapan and South-
Korea and the Red and Golden Delicious apple vesidbr Mexico.
Assuming that the price gap consists of the taniid tariff equivalent
of the technical barriers, the authors find tha thriff equivalent
varies between 0 and 58 per cent depending onpple aariety and
importing country. Japan and Mexico show a higheff equivalent
than South-Korea.

12



Calvin and Krissoff (1998) apply the same price-g&dnethod to
calculate the tariff equivalent of a fire blightopocol on imports of
Fuji apple from the U.S. between 1994-95 and 19B6-Jhey find
that the tariff equivalent of Japanese technicquirements is 27 per
cent compared to aad valoremtariff rate of 19 per cent. Calvin and
Krissoff (2005) use the price-wedge method by abersng
additionally the transaction and transport costedmpute the tariff
equivalent of the Japanese requirements relatdaetdlight in the
U.S.-Japan apple trade between 1998-99 and 2003-0dy find that
the tariff equivalent substantially varies over gitpetween 2 and 113
per cent with an average of 43 per cent for the &pyple variety and
between 57 to 503 per cent with an average of 22Z@nt for other
apple varieties.

The authors of these studies, however, acknowlethge their
estimated tariff equivalents are overstated singality differences
between domestic and imported apples are not ceresldo explain
price differentials. As a result, Yt al. (2006a) drop the law of one
price that applies for homogeneous traded comnexditd address
these quality differences in the estimation of theff equivalent of
Japanese phytosanitary requirements on apple imfrorn the U.S.
between 2001 and 2003. These authors use a cbesisticity of
substitution (CES) utility function to account fommperfect
substitution between foreign and domestic applésansaction costs
from the harbour to the internal wholesale marketadso included in
the price wedge. The authors find &h valoremtariff equivalent of
60 per cent.

Instead of the price-wedge method, Henry de FraimahVancauteren
(2006) use a gravity model of international traoles$timate the tariff
equivalent of costs stemming from the non-harmahig®) food
regulations. These authors model the non-harmoniseod
regulations as one of the variables of the trad& €actor of the
gravity model. Their results show that treel valorem tariff
equivalent varies significantly across food subt@es; from about 10
per cent for the meat and dairy sub-sectors to ri@e 220 per cent
for fruits and vegetables. Given that their tradests are very
sensitive to their assumption on the CES, thesdoasitsuggest
calculating the CES that emerges from the the@kfibased gravity
equation.
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This paper uses the price-wedge approach as iretYak(2006a) but

introduces two extensions. First, imports areeddhtiated by origin

while Yueet al. (2006a) consider total imports. Second, diffeesnc
in marginal costs of production across suppliessiategrated in the
estimation of the price wedge as suggested by iierca(2006).

2.2. Theanalytical framework

The analytical framework of this study accountsboth demand and
supply conditions. On the demand side, this sttelies on the
Armington (1969) assumption where goods are diffeaged by their
place of origin but the number of varieties supply each country is
fixed to one. This implies that countries traday because foreign
and domestic goods are imperfectly substitutalteévate and public
quality standards increase substitution betweesethdifferentiated
goods (Englisket al., 2004). Even with identical quality standards,
European consumers could consider domestic prodsctafer than
products imported from developing countries becawade their
perception of a greater potential of compliancedimmestic products.

By adopting the Armington (1969) assumptions of kveaparability
among foreign sources and homotheticity of thetwutfunction, we
specify a CES utility function for a representato@sumer located in
a domestic country as in Yueet al. (2006a). This consumer

allocates his expenditures between quantjfyof domestic product
and quantity g; of a foreign imperfect substitute originating from
sourcei =1..,M withi # j. Letp; and p; be the consumer prices of
the two goodsg;; anda; the preference parameters of the consumer

in the domestic country for the domestic and foreign products
respectively, ando the CES between the domestic product and the

M
foreign imperfect substitute. Instead of adoptioigl imports un
i=Li#j
in the CES utility function as in Yuet al. (2006a), note that we use a
M o1
CES aggregator of importsZaij q;° as in Davis and Kruse (1993)

i=Li]
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M
with a; D[O,l] and Zaij =1. However, for simplicity, we assume
i=Li%]
that the CES of the nested CES utility functionetéke same values.
This CES utility function is to be maximized undmrdget constraint

Rj as follows:

o1 M
Maximize U, =| a; q;° +(1—ajj > a0
i=li#]j (1)

M
subjectto p;q; + >, p g =E,

i=Li#]

The solution to problem (1) leads to the MarshalliEmands for the
domestic good and each of its foreign imperfectsstiies whose
ratio is expressed as follows:

9ij _{ i, Py T i £ i
—= — j (2)
9 |- pj

The foreign parity pricep; can be decomposed into the world price

p, that is the free on board (f.0.b.) price in thedleg world exporter
of the same product but going elsewhere than in dbentry|
adjusted for the per-unit insurance and freight<dgC,, , the per-

unit internal transport cost$T; from the harbour to an internal
wholesale market, the custom t&%; and the tariff equivalent; of
non-tariff measures as follows:

Py = P, *IFC,, +IT, +CT, +TE, ®)

The substitution of relation (3) into expressiohylds a solution for
the tariff equivalent of non-tariff measures ttsat i

1-a. ;| a
TE = p; %[?ﬂj ~(p, +IFC, +1T, +CT,) (4)
Il 1)

15



On the supply side, we also consider product diffgation on the
basis of monopolistic competition and increasirnymes to scale as a
source of trade following Krugman (1990). We acadofor supply
conditions because trade effects are sensitivedaricidence of the
relative costs of compliance with regulations amtmaging countries
(Robertset al., 1999). These supply conditions are captured timo
marginal costs of production that cannot be distediirom the gap
between foreign and domestic prices (Ferrantin0620

We follow Krugman (1990) and Chand (2003) to sped@if profit
function for a foreign countryi and a domestic countjy We

consider three inputs that represent key resouices, farm land,
labour and capital that are used to produce agdui@ll and food
products instead of the solely labour adopted bygkran (1990) and
Chand (2003). The following analytical developmeslates to the
foreign countryi but the corresponding expressions for the domestic
country j are obtained by replacing the subscriptby j in the

expressions below. The profit functio®, is simply specified as
follows:

o (.05, o) = myag —elhowong) (5)

where @, is the profit function of the supplier locatedtire foreign
countryi, p; andg; are prices and quantities as already defirfed,
is the land rental ratey, is the agricultural wage and is the interest
rate in countryi .

Assuming a constant marginal cost as in Krugma®@L% give a
simplified structure to the model for making thealysis easier, the
first-order condition of profit maximization is nfl

p; +q;0p; /0g; _Z(fiiwivri)zo (6)
Thus, the pricep; can be derived as follows:

* This model also assumes a linear function of atugppressed in terms of inputs
with fixed costs incorporating decreasing averaggs: However, these fixed costs
disappear within the profit maximization.
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E.
= fow,r)=&(f w,r, 7
pl] gij +1Z( 1 1 |) 5( 1 1 ) ( )
where ¢; is the cross-price elasticity of demand in dongestiuntryj
for a product from the foreign country

We assume that foreign and domestic suppliers opmpl
asymmetrically with the set of non-tariff measuregosed by the
domestic country j. As highlighted by Robesds al. (1999), the
difference in these compliance and transactionsagstepresented by

the tariff equivalentE; . If foreign suppliers bear higher compliance

costs to the agro-food standards, we follow Ch&@03) to specify
their profit function as follows:

? (ﬂj i i iWHrivTEij): R; G _(1+TEij },u(fl WL G ) 8)

The expression (8) assumes that the tariff equivaténtechnical
regulations raises all input costs required fordpigtion b)(1+TEij).

From profit maximization, we derive the unitaryqarias follows:

Py =l TE e (fw ) =v(f . TE ) ©)

1

In sum, the unitary foreign price is a functiontlbé foreign prices of
farm inputs and thead valorem tariff equivalent of non-tariff
measures. Likewise, similar expression holds foe fprice of
domestic good.

3. Data description and preliminary analysis

We apply the price-wedge method to EU imports otiboltural and
fish products from ACP countries of the last twaatkes. Based on
data availability, we consider trade of green beand fresh peas
between 1988 and 2008, trade of avocados betwegs d489d 2006
and trade of frozen fish fillets between 1995 af®& However,
because data to derive the world prices are urablailbefore 1990
for green beans, 1996 for avocados and frozerfifists and 1997 for
fresh peas, we cannot calculate the tariff equntaldbefore these
dates. Green beans from Kenya are imported in ildalg
Luxembourg, France, Germany, the Netherlands, &med United
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Kingdom (UK); fresh peas from Kenya are importedsaermany, the
Netherlands, and the UK; fresh peas from Zambidraperted in the
Netherlands and the UK, and avocados from Kenyanaperted in
France. Frozen fish fillets are imported in Belgju-rance, Germany,
Italy, the Netherlands, Portugal, and Spain frormy&e Tanzania,
Uganda taken together to obtain continuous timesef imports and
prices between 1995 and 2006. We name this lsti@ice of imports
the East African Community (EAC) as these three ammiare the
founding states of this regional trade agreemémtaddition to these
African sources of imports, we consider importsnfrthe other first
fiteen Member States of the EU (EU-15) and the oéghe world
(ROW).

Kenya was a pioneer in exports of high-value fréshticultural
products to the European markets that date badketoniddle to late
1950s during the colonial era. Kenya began devegpmfrastructure
and organisations involving smallholders actuallgliwbefore the
inception of private food safety standards andehdity guidelines.
In contrast, Zambia became an exporter of suchystsdater in the
last two decades when stringent standards weradgirén place
(Okello et al, 2007). As a result, Kenyan growers were able
comply proactively with non-tariff requirements Weéhi Zambian
growers were complying reactively according to therld Bank
(2005).

In this section, we first describe the time sevigh a focus on trends
and data sources. Second, we test the panel aratem-stationarity
and endogeneity.

3.1. Data description

For the last two decades, Kenya has been a leadipgrter of green
beans to the EU. About 90 per cent of the Kenygoeg of green
beans into the EU-15 are concentrated in the sects European
countries. Figure 1 shows that Kenya is the mimgtortant import
source of green beans in the UK accounting forac6@Q per cent of
the UK total imports of this commodity. Imports gifeen beans in
France and Belgium-Luxembourg (Bel-Lux) from Kensgpresent
about 30 per cent in earlier 1990 but decline dwee while imports
in the Netherlands and Germany expand from less Shper cent in
1988 to more than 20 per cent 20 years later.
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About 93 per cent of the EU-15 imports of fresh pleasy Kenya are
concentrated in the three selected European cosntédout 97 per
cent of the EU-15 imports of fresh peas from Zanabe&concentrated
in the two selected European countries. Figure ®@vshthat Kenya
accounts for a major source of fresh peas of theirigikeasing from
near 1 per cent in 1988 to more than 50 per cetiteoftJK imports of
this commodity 20 years later. This share decrets&3 per cent
between 2000 and 2003 and increases again betvd@drad 2008.

.........

Import shares (%)

—+—Bel-Lux —-=--France

Germany —e— Netherlands------- UK

Figure1l. Import shares of green beans from Kenya in inspoir
green beans for each selected European country é&eth888 and
2008 (Source: Eurostat)

Kenya accounts for less than 1 per cent in 198&idoe than 50 per
cent of the imports of fresh peas of the NethedaR@ years later.
Similarly, its share in imports of fresh peas ofr@any increases
from less than 1 per cent in 1988 to 30 per ce20®8. The share of
Zambia in imports of fresh peas of the Netherlaadsl the UK
fluctuates over time between less than 1 per aeshin@arly 10 and 20
per cent respectively.
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Figure 2. Import shares of fresh peas from Kenya and Zambia in
imports of fresh peas for each selected Europeantigolietween
1988 and 2008 (Source: Eurostat)

Kenya is one leading African exporter of avocadn&rance. Kenya
exports about 50 to 80 per cent of its total expaft avocados to
France. Figure 3 shows that the share of Kenyamiports of
avocados of France has been increasing from less 3hper cent in
1988 to 14 per cent in 2001 and then decreasiBgter cent in 2006.
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Figure 3. Import shares of avocados from Kenya in imports of
avocados for France between 1988 and Z8@6irce: Eurostat)

The EU-15 fish imports from the EAC area are dominatethe Nile
perch (ates niloticu¥ from the Lake Victoria accounting for more
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than 80 per cent of exports. The EU accounts forlywé@a per cent of
total exports of frozen fish fillets from Kenya, Mzania and Uganda
prior to the introduction of food safety restrict®in 1997. Following
these restrictions EAC exporters pursue alternatigekets such as in
Israel, Japan, Singapore, and the United Arab Eesr@densoret al.,
2000) resulting in a sharp decline in the shardrafen fish fillets
imported from EAC in the seven selected European tdesnfrom
1997 and 1999. The EU adopts a series of bans loinigorts from
Kenya and its neighbours in November 1997, Janui@®g and April
1999 following the claims on the presence of saleflae and reports
of a cholera outbreak and fish poisoning with méd#is in the Lake
Victoria. Among the three EU bans on fish impdrsm the Lake
Victoria Abila (2003) finds that the last ban wag imost damageable
for Kenyan fish exports resulting in a decline @fger cent in foreign
exchange earnings.

Data of EU imports in volume and c.i.f. value frorfriéan countries
and the rest of EU-15 come from the Comext datab&deurostat.
Imports in volume and c.i.f. value from the resttbé world are
calculated as the differences between imports frmm EU-15 and
imports from the selected African countries. We tise unit c.i.f.
import values to represent the c.i.f. import prices
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Figure 4. Import shares of frozen fish fillets from EAC in ionps of
frozen fish fillets for each selected European cgubetween 1995
and 2006 (Source: Eurostat)
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Data of domestic production and prices of greemb€@1910), fresh
peas (C1890) and avocados (C2253) in the selectedokhbltries are
taken from the New Cronos database of Eurostat Her geriod
between 1988 and 2008ata of domestic production and prices of
frozen fish fillets (PRCCODE: 15201270) in the stddc EU
countries are taken from the Europroms database wfsta for the
period between 1995 and 2006. Domestic sales wichtural and
fish products in the EU countries are calculatedhas differences
between domestic production and total exports. ddresumer price
index obtained from the World Development Indicat@/DI) of the
World Bank is used to convert nominal into realuesl.

World prices in the selected EU importing countriessist of two
terms that are the unit f.0.b. values of the wdddding exporters
(Kenya for horticultural products, Mexico for avaes and China for
frozen fish fillets) and the per-unit insurance aneight costs.”
These unit f.0.b. values are calculated from traata df total exports
in value and volume available from United Natiormr@®nodity Trade
Statistics (UN-Comtrade) since 1996 for avocadod fxnzen fish
fillets and 1997 for fresh peas. The unit f.0.buesl for green beans
are calculated since 1990 from the FAOSTAT datab&skeeoUnited
Nations Food Agriculture Organization (FAO). The eimational
insurance and freight costs between these leadipgreers to each of
the EU-15 importing countries are calculated by th#erence
between the unit c.i.f. and f.0.b. values. The m@ahexchange rate
provided by the New Cronos database of Eurostasesl o convert
data expressed in US$ into Euro. Data on EU custoifist at the
Harmonised System at 6 digits for imports from ACGRintries are
obtained from the on-line custom tariffs databa3é&e‘ common
customs tariff and integrated tariff of the Europeammunities”
(Taric).

Land rent provided by the New Cronos database lis arailable for
the EU countries. Per capita gross national incuu&NI) adjusted
by the purchasing power parity (PPP) obtained ftloenWDI database

® Taking instead directly the unit c.i.f. valuesuldintroduce a measurement bias
because these c.i.f. values may include the effe€tshe non-tariff measures
prevailing in the EU importing country on the manai costs in the world leading
exporter.
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Is used as an indicator of the agricultural wagbath exporting and
importing countries. The real interest rate oladiirom the WDI
database is used as an indicator of the cost afata&p both exporting
and importing countries. For some import sourcehsas EU-15 and
the ROW, we do not use specific input costs becéarsa rent, per
capita income or interest rate can hardly be aggeeg

3.2. Preliminary data analysis

For trade in green beans, fresh peas and frozkrfillists, we
use the dynamic panel data unit root test. Impgrtountries are
taken as cross-section units to construct panel daer the same
product and origin. We follow Maddala (1994) and {2996) to test
the stationarity of the relative quantities anccesi derived from the
log-linearization of relation (2). The approachMdddala (1994) and
Wu (1996) accounts for the shortcomings of othadiss that have
focused on testing for unit roots in dynamic par{Banerjee, 1999).
These two authors propose a test combining the yesat; obtained

from the Dickey-Fuller (DF) and Augmented-DickeyEu (ADF)
unit root tests for each cross-sectional yriti...,N as follows:

N
IMaddala&wu = ‘sz(ﬂj) ~ Xon (10)
=1

The Maddala (1994) and Wu (1996) test is a Chi-smulsstributed
test with 2N degrees of freedom under the assumption of cross-
sectional independence, N being the number of €esgBonal units,
i.e., the number of EU importing countries. F@d& in avocados we
use the usual DF and ADF unit root tests.

Table A.1. in the Appendix gives the Chi-squareisias of the time
series and panel unit root tests. We find thatats of quantities
and prices out of 24 are integrated of order Oe fll hypothesis of
non-stationarity is not rejected for relative quies of imports of
green beans and frozen fish fillets from the rdsEUO-15, relative
quantities of imports of avocados from the ROW, asldtive prices
of imports of fresh peas from Zambia. Fresh peas Kenya, EU-15
and ROW are withdrawn from the subsequent analysause the
corresponding relative quantities and prices atestationary.

To detect a possible bilateral causal relationdhgtween relative
guantities and relative prices, we run panel estonaand test the
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randomversusthe fixed individual effects with the Hausman teshe
use of instrumental variables to deal with the geiheity bias is
detailed in section 4.

Because the majority of the series of ratios ofngjtias and prices
series are log-level stationary, we can specify asimonious
geometric lag model as in Gallaway al. (2003) to obtain long-run
elasticities in addition to short-run elasticities.

Vit =g ¥4 Xy T3y Y4 T & (11)

) Pt a.
where y, =In|—+ |,  x, =In —JJ and a, =coln .
! (qijt ] ! ( Pt ! (1_ a; )aij

while g, is an error term assumed to be independent amdige#y

distributed.

The short-run elasticity isa; and the long-run elasticity can be
calculated as:a, /(1-4, ) if 0<4, <1.

Tests of homogeneity of constants and slopes andftendogeneity
of the individual effects are performed on equaiibh). Table A.2 in

the Appendix indicates the sequence of the Chitsgaiad Fisher tests
on panel data. We follow Hurlin (1999) to test theesence of
individual effects with a Fisher test. This tesesighe testing rule

related toF, andH?. In six cases out of nine, the null hypothesis of

absence of individual effects is rejected giventibenogeneity of the
slopes. For cases for which this null hypothesi®jected, we use the
Hausman test to discriminate fixed and random iddal effects.
This test compares results from two estimators: giveeralized least
square (GLS) estimator from random effects and l&ast square
dummy variable (LSDV) estimator from fixed effectt the absence
of endogeneity bias, the GLS estimator is used usec# is the best
linear unbiased estimator. Otherwise, the LSD\Mnestbor is used
because it is always unbiased even though not best.

Table A.3 in the Appendix gives the results of thishEr and

Hausman tests on individual effects. These resshew that
whenever the individual effects are not rejectbdytare always fixed
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effects. The results from the Hausman test inditdaé a correlation
between the right-hand side variables and the rthatice makes GLS
estimator biased. As a result, we use instrumera@abbles to yield
unbiased and consistent estimates (Thomas, 1997%jfi€es and

Nunes, 1999).

4. Econometric estimation of the tariff equivalent

We first estimate the Armington elasticities frohe tmaximization of
the nested CES utility function under budget coimstrasing the
seemingly unrelated regressions (SUR) on the gearlag model
(11). The parameters of the consumer preferenaesleived from
the constant terms. Both Armington elasticitiesd atconsumer
preferences are integrated in relation (4) to mevithe tariff
equivalent of non-tariff measures. The followingotwub-sections
detail the procedure for obtaining these two conepts of the tariff
equivalent.

4.1. The Armington elasticities

We define the SUR over the equations correspontbnthe three
import sources across which we impose common pdesse

a,; =a,,Uiand a, = a,, i of model (11) to estimate the Armington

elasticities. The SUR estimation yields asymptdiceonsistent and
more efficient estimates than the single equatefimdd on individual
import source (Cheng, 2001). Each of the set oheguos in the SUR
estimation is panel fixed effects estimation. Wsao these panel
fixed effects using ordinary least squares (OLS)senes deviated
from their respective mean values (Hurlin, 199%e3¢re, 2003).

However, the Hausman test on the geometric lag Mdd¢ detects
an endogeneity bias to be addressed with instrisnerBecause
instruments should not necessarily remain the sarness equations
since these equations correspond to three impartes where supply
constraints and opportunities differ, we use inmsgnats that differ
from one equation to another. This approach reguine use of
generalized method of moments (GMM) estimationr Herticultural

products, we use equation-specific instruments frora supply
conditions of relation (9). For frozen fish fiketwe have poor
instruments because by aggregating imports fromy&eianzania
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and Uganda we do not have valid wages, real irtawes and
nominal exchange rates for this country aggregatigve, therefore,
consider the elasticities derived from the SURneation only.

A suitable set of instrumental variables is bothfficently
uncorrelated with the stochastic disturbance teamd sufficiently
correlated with the relevant explanatory variab{€astifieira and
Nunes, 1999). To select them, we pursue an itergtiocess. From a
SUR or GMM estimation using all the available iostents, we
extract the residuals. These residuals are theregressed on the
selected instruments. The instruments that aneifgignt at 10 per
cent level of probability are abandoned. This psscis iteratively
repeated until no more significant instrumentsleite

Table 1 gives the estimates of the short-run and-tan Armington
elasticities using starting values from a 3-SLSe fllow Casella and
Berger (2002) to establish the sampling distributed the long-run
elasticities using the Delta method that is basedhe Taylor series
approximation. Using the GMM estimators, we obtairshort-run
elasticity of 0.15 and a long-run elasticity of 8 imports of green
beans. We obtain a long-run elasticity of 5.4ifoports of avocados.
We obtain no significant elasticities for importsfesh peas. Using
the SUR method on imports of frozen fish fillets abtain short-run
and long-run elasticities that are both inferiorotee. The values of
the long-run Armington elasticities found for imgsrof the
horticultural products are roughly comparable t@sth found in
similar applied studies using both static and dyisamodels. Yueet
al. (2006a, 2006b) find an elasticity of substitutioh7.1 between
total imports of apple and domestic supply in tla@ahese market
using a two-stage least square (2-SLS) to addnessrtdogeneity bias
in a non-dynamic model. Our SUR estimates of shortand long-
run elasticities for frozen fish fillets are lowénan the respective
values of 1.3 and 2.0 found by Cheng (2001) usisdJ& estimation
on U.S. scallops imports from Canada, Japan andaChi
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Table 1. Estimates of the short-run and long-run Armington
elasticities of European imports of horticulturatldish products from
foreign sources

I t Estimaté DWW
mpor _ Ad 2

Product (" s a, a, =Y /(1 a, ] ratje R test

. 074 2.14

Green Kenya g5 098 8.93*+ 040 214

Beand  EY15 (16 @os) 902 ool Sle
ROW : (27.99) : : :

: . 018 244

Fresh Zambia -, 0.96 5.87 027 272

pead EUAS (139 (1.24) 004 o4 212
ROW : (36.34) : : :

Kenya 0.40 2.74

2.68 0.50* 541

Avocadod EU-15 (1.28) (2.48) (1.60)

0.50 0.72 1.40

ROW 0.16 1.96
Frozen EAC 0.3 0.49* 061+ 0.60 261
Fish EU-15 * * (-2 69) 052 041 160
fillets” ROW  (2.01) (8.56) ' 0.58  1.18

(a): GMM estimates.

(b): SUR estimates.

(c): EU-15: the first fifteen Members Stateslw European Union; ROW: Rest of
the World;EAC: East African Community.

(d): The symbols *, ** and *** denote statisticaignificance at 0.10, 0.05 and 0.01
probability level respectively; the t-statistice andicated in parentheses beneath the

estimated coefficients

The adjustment rates are calculated as the ratimeoshort-run to the
long-run elasticities. They measure the proportibany discrepancy
between the desired and previous relative quastitiat is eliminated
in the current period. As the rate approaches tme,adjustment
becomes complete. We find an adjustment rateQ# far imports of

green beans, 0.04 for imports of fresh peas andtdhb0 for imports

of avocados and frozen fish fillets. The value floe imports of

frozen fish fillets is about the same magnitudeOa&7 of Cheng

(2001). The low adjustment rates for green beadspaas could be
explained by the fact that some of their imports aff-season and,
hence, are not competing directly with domestiesals they reach
the European markets during the winter season.
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4.2. The consumer preferences

The constantsa,; of equation (11) need to be calculated as they are

removed with thewithin data transformation in the deviations from
individual means except for the case of avocadosravtwe use
standard OLS estimation of equation (11) with tireeries on
untransformed data. We calculate the constagtsof relation (11)

using the GMM or SUR estimates &fand &, as follows:

B = Vi — &% —8, Vi i=1..M;j=1..,N (12)
where Y/ijt, i and yirepresent the mean values of relative

guantities, relative prices and lagged relativengjtias respectively in
each cross-sectional unit, that is, importing coupt from each of
three import sources mentioned above, @dnd &,the GMM or

SUR estimates of Table 1.

We use the calculated constaiyf for each cross-sectional unjtand

each import sourceito solve for the parameters of consumer
preferences a; anda; of expression (4).  With the additional

M
constraint consisting irEc?ij =1, we have a system of four equations
i=Li#]
with four parameters to solve. Table 2 lists thersrun and long-run
values of the parameters of preference that arevederfrom the
estimates reported in Table 1.

With higher preference parameters for imports frita ROW for

green beans and fresh peas in the short run, Euraoesumers tend
to prefer imports form the ROW than those from dktger origins. In

the long run, European consumers are generallyfandiit in the

origin of these two horticultural products. In thleort and long runs,
French consumers tend to prefer the foreign originavocados. In
the short and long runs, European consumers tepigkter frozen fish
fillets from domestic and EAC origins than the otheo foreign

origins.
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Table2. Short-run and long-run values of parameters obpean consumer preferences in the trade of
horticultural and fish products

Consumer preference

Product Importing Short-run parameted, Long-run parameted,
country Domestic ACPP EU- ROW  Domestic ACP” EU- ROW
15 15
Belgium 0.05 0.07 0.17 0.76 0.25 0.33 0.33 0.34
Green France 0.03 0.08 0.20 0.72 0.24 0.33 0.33 0.34
beans Germany 0.09 0.35 0.35 0.30 0.25 0.33 0.33 0.33
Netherlands 0.03 0.12 0.40 0.48 0.24 0.33 0.33 0.34
UK 0.00 0.09 0.29 0.62 0.24 0.33 0.33 0.34
Fresh Netherlands 0.00 0.00 0.00 0.99 0.10 0.11 0.26 0.63
peas UK 0.00 0.00 0.01 0.99 0.21 0.27 0.33 0.40
Avocados France 0.12 0.39 0.28 0.33 0.18 0.36 0.31 0.33
Belgium 1.00 0.98 0.01 0.01 0.99 0.84 0.08 0.07
France 1.00 1.00 0.00 0.00 0.99 1.00 0.00 0.00
Frozen Germany 1.00 1.00 0.00 0.00 1.00 0.92 0.02 0.06
fish Italy 1.00 1.00 0.00 0.00 1.00 0.95 0.03 0.02
fillets Netherlands 1.00 0.29 0.05 0.67 1.00 0.34 0.14 0.52
Portugal 1.00 0.99 0.01 0.00 1.00 0.88 0.09 0.04
Spain 1.00 0.89 0.01 0.10 1.00 0.69 0.08 0.23

(a); The ACP source is Kenya for green beans and avecda@mbia for fresh peas, and Kenya, Tanzania
and Uganda taken together for frozen fish fillets.
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4.3. Tariff equivalent of non-tariff measures

To calculate thead valoremtariff equivalent ratesER, of non-tariff

measures prevailing at the border of importing ¢toes, expression
(4) is transformed into the following expression:

1-4,

1 1-4. ﬁi. g, | &
TE%t =— pjjt w(itJ - (pwt + IFijt +CTijt) (13)

Because long-run parameters are more appropriatérdde-policy
analysis (Gallawayet al, 2003), we use the long-run estimated
parameters of consumer preference and substitiglasticities to
calculate the tariff equivalent rates. Becauseusiom tariff applies
to imports from the four ACP countriesCT, are null for the
calculation of the tariff equivalent rate for imgorfrom these
countries.

Table 3 gives the rates of thd valoremtariff equivalent to the non-
tariff requirements of imports of EU countries fraime four ACP
countries. The mean tariff equivalent rates raoggsveen 39 and 92
per cent for trade in green beans, peas and avecalfbile the mean
tariff equivalent rates for imports of green beaasnot vary much
across the five EU importing countries, the meaiff tequivalent rate
for the UK imports of fresh peas is almost the deuban the rate for
the Dutch imports. This large difference coulduiesrom tighter
private standards such as those of the BRC thalty appthe UK
imports. For instance, Jaffee (2003) highlightespures from UK
supermarkets for requesting HACCP and BRC certiboa on
African suppliers of fresh food products.

The generally higher tariff equivalent rates foe timports of fresh
peas from Zambia than for the imports of green sdaom Kenya
could reflect that the latecomer Zambian growersvehanot

accumulated as much as experience than their caorgeh Kenya to

comply with the European non-tariff requiremensmong the three
horticultural products, the tariff equivalent ratae the lowest for the
French imports of avocados from Kenya.
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Over time, the variation in tariff equivalent ratés horticultural
imports corroborates the pressure from the extemegjulatory
environment in the form of maximum residue limit pésticides
requested for HACCP, GlobalGAP and BRC certificasias well as
ethical audits for selected customers in the pebietiveen 2001 and
2003 (Jaffee, 2003). Figure 5 reflects the stmgeof the regulatory
environment where the tariff equivalent rates gbams of both green
beans and fresh peas take a parabolic shape vmithaxanum rate in
the period between 2001 and 200Blowever, the tariff equivalent
rates of imports of avocados take an inverse péicabbape with a
minimum rate in the same period.

Large differences in the tariff equivalent rate® abserved for
imports of frozen fish fillets from the EAC acrog§J) importing
countries. Imports in Spain, France and, to aelesgtent, Italy and
Germany show the highest tariff equivalent rateth wimean value of
206, 198, 96 and 75 per cent respectively. Orother hand, imports
in Portugal, Belgium and the Netherlands show twveekt values of
the tariff equivalent rates with a mean value of 41 and 11 per cent
respectively. Differences in the tariff equivaleates across these EU
countries during the three ban periods of 199781&% 1999 reflect
that EU countries apply differently the EU bansfish imports from
the Lake Victoria. For instance, the tariff equérd rates of imports
of Spain and Italy are high during the three bamope of 1997, 1998
and 1999 reflecting that when Spain and Italy bdnfigh imports
from Kenya, claiming the presence of salmonellafawvember 1997,
other EU countries continued to import fish fromniga and its
neighbours on bilateral agreements (Abila, 2003).

Figure 6 shows that the equivalent tariff rateg€ofopean imports of
frozen fish fillets from the EAC are the highest1if99 during the

third EU ban on imports of fish from the Lake Vigeo The decline

in equivalent tariff rates after the 1999 ban sstg¢hat suppliers of
fish in Kenya and neighbouring countries have ss&ftdly met the

European standards. Henseinal. (2000) and Okello (2006) report
that following the EU bans, several strategiesudirig public and

private partnerships were put in place to modertheeexport supply

sector.
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In general, the tariff equivalent strongly varieseo time with,
however, a recent decline for imports of green befnesh peas and
frozen fish fillets and a recent rise for importsavocados. These
recent declines in the tariff equivalents may figreater adaptation
of African growers and exporters to the EU nonftaeiquirements.

The rates obd valoremtariff equivalent calculated in this study are
comparable to those in other empirical studiese adhvaloremtariff
equivalent rates for imports of horticultural prothi found in this
study are of the same magnitude as ablevaloremtariff equivalent
rates ranging between 39 and 60 per cent for tig&-Iapan apple
trade found in Yuet al. (2006a). They are, however, higher than the
rate of 27 per cent measured by Calvin and Kris&d@®8) for Japan-
U.S. apple trade but lower than thd valoremtariff equivalent of
border effects measured by Olper and Raimondi (ROfH
agricultural markets in the OECD countries rangirggn 17 to 889
per cent.
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Table 3. Ad valoremtariff-equivalent (%) of non-tariff measures onr&pean horticultural and fish imports from ACP coigs

Produgt. Green beans Fresh peas Avocados Erozen fish fillets from the EAC

and origin from Kenya From Zambia from Kenya

Destination BE DE FR NL UK NL UK FR BE DE ES FR IT NL PT
1990 9 13 23 8 19 - - - - - - - - - -
1991 14 20 36 20 29 - - - - - - - - - -
1992 32 27 40 30 35 - - - - - - - - - -
1993 25 24 35 17 31 - - - - - - - - -
1994 35 32 50 31 41 - - - - - - - - - -
1995 33 39 47 50 41 - - - - - - - - - -
1996 29 30 59 49 44 - - 60 5 21 11 1162 12 5 124
1997 37 51 59 47 40 22 75 46 13 15 382 21 139 6 47
1998 40 57 63 48 38 41 107 68 1 9 302 4 27 7 9
1999 43 53 61 39 23 70 123 38 236 558 634 127 725 52 243
2000 67 80 83 53 49 69 138 29 23 119 228 305 43 11 11
2001 61 85 81 61 53 52 100 27 2 23 375 47 17 12 46
2002 61 97 74 58 37 84 94 43 23 30 173 263 25 13 29
2003 47 92 63 51 46 81 124 23 31 9 59 105 15 6 5
2004 52 11 66 73 37 59 107 44 33 25 53 108 21 8 21
2005 54 3 68 77 41 49 101 44 26 9 32 16 14 7 14
2006 66 90 42 62 47 49 76 53 - 7- 21 14 13 9 8
2007 56 91 39 71 39 26 35 - - - - - - - -
2008 35 71 35 71 55 52 29 - - - - - - -

79

Mean 42 60 54 45 39 55 92 43 42 75 206 198 % 12 51

BE: Belgium-Luxembourg; DE: Germany; EAC: Eadtigan Community; ES: Spain; FR:

Portugal; UK: The United Kingdom;
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5. Concluding remarks

The main objective of this analysis is to quanthg tariff equivalent
of a set of food safety standards and other nofi-tareasures

prevailing in the trade of horticultural and fiskperts from some
ACP countries to their major European trading pagn We provide
the measurement of these requirements using the-wedge method
and considering differences in factor endowment #&chnology

between trading partners and imperfect substituiotording to the
place of production of these high-value food pragdud®ast empirical
studies have also attempted to correct differetet®een domestic
and import prices for tariffs, international andeimal transport costs
and more recently for quality differences but fed tbem have

accounted for differences in supply conditions agotmading

countries and weak separability among import s@urce

From the results of this empirical investigatiore draw the following
conclusions. First, the magnitudes of the estichédeff equivalents
of a set of public and private food safety standanad other non-tariff
measures bring evidence that these measures actmetsically
among trading countries. One possible reason & #frican
suppliers face higher costs of compliance with ¢heseasures
compared to European suppliers. If this is theecdhen these
measures have a tariffication effect as suggeste®dbertset al.
(1999). Consequently, complete trade liberalizabetween ACP and
EU countries in the framework of the Economic Penship
Agreements (EPA) should also consider non-tarifsuees as it has
been the case of the free trade agreement betvegzam And South
Korea (Fukaoet al, 2003). Increasing private or public technical
assistance to help alleviate compliance costs grgohysical and
human capacity building in African countries coufdy instance,
stimulate trade in high-value products from thesentries.

Second, estimates reveal strong differences inathealoremtariff
equivalence among EU importing countries, espgcfall fresh peas
and frozen fish fillets despite the functioningabkingle EU market.
Hence, ACP countries would need to focus on thgirsiof these
differences in discussing trade issues with thélrgartners. Nardella
and Bocaletti (2004) reach a similar conclusionlofeing their
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assessment of trade impact of the EU and U.S. axfii#heasures on
agro-food exports from developing countries.

This study does not examine the trade and welféeets of the public
and private food safety standards. Despite coraiike compliance
costs as reported to us by the Plant Health Inepset Service in
Kenya, exports of horticultural products from Kerayad Zambia have
expanded over the last two decades. To test td exiznt these
standards are actually trade distorting, we suggestg a gravity
model that would include our estimates of tariflieglents to these
non-tariff measures. To consider the full welfaféects, we would
also need to discuss the intangible favourabletffieom these public
and private food safety standards. Among thesagible effects, the
health effect from the compliance to food safetgndards for the
benefit of workers and consumers in developing tes is an
important side effect to consider.
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Appendix
Table A.1. Unit root test statistics on relative quantite®l prices (in
logarithm) for horticultural and frozen fish fileimports in selected
European countries

. . Import . Test
Product EU importing country soSrcé Variable statistic
Relative 23.43**
Kenya quantities
Belgium-Luxembourg Relative prices 8.92
France Relative 14.81
Green bearls Germany EU-15 quantities
Netherlands Relative prices 19.13
United Kingdom Relative 27.1Z**
ROW guantities
Relative prices 31.64*
Relative 7.7&
Zambia quantities
Relative prices 7.13
Relative 13.78**

Netherlands o
Fresh peds United Kingdom EU-15 quantities

Relative prices 9.72
Relative o
ROW quantities 15.54
Relative prices 7.65
Relative 3.37%
Kenya quantities
Relative prices -4.07**
Relative .3.33%
Avocado$ France EU-15 guantities '
Relative prices -4,33%**
Relative
ROW quantities -1.86
Relative prices -4, 70%**

(a): Maddala and Wu unit root test statistic ha;xzajistribution

(b): Augmented-Dickey-Fuller unit root test statigias a Dickey-Fuller distribution
(c): EU-15: European Union of the fifteen, ROWestr of the world; EAC: East
African Community

The symbols*, ** and *** denote statistical significance at 0.10, 0.05 ar@i
probability level respectively.
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Table A.1. (Continued)

. . Import . Test
Product EU importing country sourcé Variable statistic
Relative s
Belgium EAC quantities 5217
France Relative prices 43.65*
Germany Relative
Egﬁ ?iﬂet @ Italy EU-15 quantities 20.64
Netherlands Relative prices 38.6%*
Portugal Relative
: o 27.59*
Spain ROW quantities 41 18**

Relative prices

(a): Maddala and Wu unit root test statistic ha;xzadistribution

(b): Augmented-Dickey-Fuller unit root test statidtas a Dickey-Fuller distribution
(c): EU-15: European Union of the fifteen, ROWestr of the world; EAC: East

African Community

The symbols*, ** and *** denote statistical significance at 0.10, 0.05 ar@i

probability level respectively
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Table A.2. Sequence of Chi-square and Fisher tests on datelsing the geometric lag model (11)

Hypothesis Chi-square and F-statistical fests Testing rules
L. Global homogeneity test: = _(SSRR- SSRY)/[(N -1)(K +1))| Reject HE if:
Ho =ay =ay;ay =ay;8y =y ! SSRQ/[NT—N(K +1)] F1>Fa%[(N —1)(K +1),[NT—N(K +1)]‘
0j O[L N] .
Hl = de)D[l,N];alij;t 8y, Ay # ay OF If not reje.cted, the panel is
ag; # 2 homogenous in all the parameters.

If hypothesisH is rejected, we perform the following tests:

2. Homogeneity test on the slopag RejectH / if:
F, > F,,[(N-2)K, [NT-N(K +1)]].

anda,; :
HZ=a, =a,;a, =a, [j D[l N] F, = (SSRB SSRQ)/[(N 1)K] If rejected, there is no panel structure
e o ! v SSRU/[NT - N(K +1)] and it is better |

a = to specify different equations for each
.l D[l N]: &y #ay oray #ay individual

(a): SSRRandSSRUare residual sums of squares in the restricteduarestricted models respectively;is the number
of cross-sectional units in the panel structies the number of regressorBjs the time dimension and% is a
probability threshold, generally 10 per cent.
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Table A.2. (Continued)

Hypothesis Chi-square and F-statistical fests Testing rules
If hypothesisH?is not rejected, we perform the following tests:
3. Homogeneity test on constarag : RejectH  if:
HZ =2y =2, 0j O[N] F, - (SSRB=SSRU)/(N -1) Fy > F (N -2 [N(T-1) - K.
SSR[‘J/[N(T -1)- K] If not rejected, there are no individual

H3=0(j,1)O|LN|:a, #a,
2=0(1)BkN] i * i effects and we have a pooled model.

If hypothesisH  is rejected, we perform the Hausman test to disoete fixed and random effects:

4. Hausman test on individuaIsF: ror Mala 5 A 7 Reject HY if: F4>X2(df:K)_ If

effects: Hgy =xZ where Kis the (&LS ASD)[ (&LS ﬁLSDV)] (&LS ﬂLSDV) rejected, there is a misspecification

number of explanatory variables and we prefer the fixed- to random-
effects specification. If not rejected,
the model is well specified and the
random effects are then adopted

(a): SSRRandSSRUare residual sums of squares in the restricteduarestricted models respectively;is the number
of cross-sectional units in the panel structi€es the number of regressorBjs the time dimension and% is a
probability threshold, generally 10 per cent.
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Table A.3. Fisher and Hausman tests from the geometrimiadel (11) applied to panel data of
European imports of horticultural products anaé&ofish fillets in selected European countries

Import ~ Test on individual effect Hausman test

Product Source F[(N —1),(NT K- N)] (Xg) Conclusion
Green Kenya  F(4,93)=2.87(0.028) 7.29 (0.026) Fixeeetf
beans EU15  F(4,93)=4.76 (0.002) 9.97 (0.007) Fixecef$

ROW  F(4,93) = 1.56 (0.193) 3.08 (0.214) No indiatiaffects
Fresh Zambia F(1,36) = 0.03 (0.869) 0.02 (0.988) No imdlnal effects
EU-15  F(1,36) = 5.23 (0.029) 4.42 (0.035) Fixeaef$
PEaS  Row  F(1,36) = 1.74 (0.196) 1.45 (0.228) No indiatlaffects
Frozen EAC F(6,67) = 7.34 (0.000) 19.52 (0.000) Fixed ete
fish EU-15 F(6,67) = 3.78 (0.003) 14.66 (0.000) Fixefeeb
fillets ROW  F(6,67)=1.39 (0.231) 5.35 (0.069) Fixeaef$

EU-15: European Union of the fifteen; ROW: reksthe world; EAC: African Community.
The p-value is indicated in parentheses besideahe of the Fisher and Chi-square test statistics
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Trade effect of non-tariff measures on European omgp of
horticultural and fish products from East Africasuatries
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Rwanda

Abstract

This paper assesses the trade effect of non-tagtisures prevailing
in European markets on imports of horticultural guzts from Kenya
and fish products from East African countries. ngsan ad valorem
tariff equivalent of non-tariff measures in gravaguations, we find
that these non-tariff measures do not significaaffgct trade in green
beans for the 1990-2008 period but they negatiadfgct trade in

frozen fish fillets during the 1996-2006 period.eTéstablishment of
regional trade agreements in East Africa does nieerd trade in

green beans and frozen fish fillets from the Euappeéestinations
while the successive three European Union bansgsbnihports from

East African countries between 1997 and 1999 hénee expected
detrimental impact on these imports.

JEL classification: F12, F14, Q17, 013, O55

Keywords:. tariff equivalent, food safety standards, gnawitodel,
East African countries, European Union.

5 The authors are grateful for the financial supfrmm theConseil
Interuniversitaire de la Communauté francaise dégBee.
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1. Introduction

Non-tariff measures such as the sanitary and psgidtary (SPS)
measures but also private standards can play aoriamt role in trade
of food products. Either they can facilitate traofe guaranteeing
safety and quality for processors and improvingfic@mce of retailers
and consumers on imported products. Or, theycgede trade when
they diverge from the general principles of the WoiTrade
Organisation (WTQO) governing technical barriers ttade (TBT)
which are (i) non-discrimination, (ii) scientificvielence, (iii) risk
assessment, and (iv) adoption of least-trade-ctisti alternatives
(OECD, 1999). In either case, these non-tariff soees are
particularly challenging for developing countriesechuse these
countries often lack the administrative, techniaaid financial
capacity to comply with food safety standards tha prevailing in
developed countries markets (Otsekial., 2001; Jaffee and Henson,
2004). Trade and welfare losses stemming from ethasn-tariff
measures can actually be considerable for devejomiountries
(Otsukiet al.,2001; Gebrehiwett al.,2007; Disdieret al.,2008).

Studies show that trade impacts of TBT vary acromsntries and
sectors. Harrigan (1993), Head and Mayer (200@) @hen (2004)
provide evidence that non-tariff measures acrosgose do not
impede trade flows among developed countries areddrel Swagel
(1997) show that they do not reduce imports fromettgped and
developing countries. In contrast, Nogwsal. (1986) show that
these measures affect relatively more imports dbstrial countries
from developing countries than from other industdauntries. On
the basis of trade involving 81 countries and teries which notified
their SPS measures and TBT to the WTO (FontagnéoMini and
Pasteels, 2005and 14 countries selected among OECD members
(Moenius, 2004 and 2006) find a predominance oatieg impacts of
TBT and SPS on trade flows of fresh and processemtl fbut
insignificant or even positive impacts for mosttbé manufactured
products. It is therefore unclear what the effeofs non-tariff
measures on trade flows afe.Hence, this constitutes an important
empirical question to investigate.

”On this ambivalent role of non-tariff measures,diset al. (2008) state: “We are
confronted here with the dual effect of SPS and 3BT agriculture: they can have
no impact on trade or even facilitate it as thegycaformation and confidence on
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According to Beghin and Bureau (2001) assessingtthde and
welfare effects of non-tariff measures can be usefu(i) inform
public authorities about the trade and welfarea#fef SPS measures,
(i) provide determinants necessary for defining rencefficient
regulations, (iii) help solving trade disputes a®dve as a basis for
calculating compensation claims and, more generdily specify
treatment of non-tariff instruments and barrierscimrent and future
trade agreements. In particular, this study ingagts to what extent
European food safety standards affect imports gfhigh-value food
products from African countries. Because of datailability, the
study focuses on imports of green beans from Kamghfish products
from Kenya, Tanzania and Uganda in the main Eunopearkets.

Most available empirical studies that quantify @adnd welfare
effects of non-tariff measures use the gravity apph. They mainly
distinguish themselves by how they represent naff-taeasures into
the gravity equation. A first set of studies udeslevel of non-tariff
measures themselves. For instance, Otseikial. (2001) and
Gebrehiwetet al. (2007) use the level of standards on aflatoxins in
their gravity equation to estimate the trade effetta European
harmonised standard on aflatoxins that is morengent than the
international Codex standards on African groundmyorts. A second
set uses data from inventory such as numbers olaggns or pages
of domestic regulations, numbers of complaints aatifications to
international bodies, frequency indices of nonftameasures, and
ratios of import coveragé. For instance, Nardella and Bocaletti
(2004) use the total number of non-tariff measdaegd by product
groups in a gravity equation to evaluate the inuige of these
measures on agro-food imports in the European Uifield) and
United States (U.S.) from developing countries. thdest al. (2005)
use a frequency index ratio of weighted SPS pammsetdopted in

the imported products, assuming that exporters oape with the associated
technical requirements and paperwork; but they alan be trade-impeding when
countries are unable to meet the standard.”

® Frequency indices represent the number of prodaieigories subject to a non-
tariff measure as a proportion of the total numbé&mroduct categories in the
classification while the import coverage ratios pame the value of imports of each
commodity subject to a non-tariff measure to thdueaof imports in the
corresponding product category (Beghin and BurgaQl).
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seven selected OECD importing countries to the esponding
weighted SPS parameters adopted by Codex in 20Q#sgess the
restrictiveness of a set of food safety standarddndian processed
food exports. Henry de Frahan and Vancauteren (208éexport-
weighted coverageatios of trade by food sub-sectors that is sulifect
EU harmonized regulations in a gravity equatiorptovide a tariff
equivalent of the trade costs arising from non-twamsed food
regulations in the EU single market. A third sétstudies uses
dichotomous variables to represent non-tariff mezsu Chevassus-
Lozza et al. (2005) use dichotomous variables in gravity moiel
assess the role of non-tariff measures for agro-ieorts from the
new EU Members to the single market. Nguyen antsaNi(2009)
also use dichotomous variables to assess the ®ftdéctood safety
standards on sea food exports from 123 countrigsetdcU, the U.S.
and Japan. Anders and Caswell (2009) use a dictmte variable to
assess the trade impact of mandatory Hazard AsaGsiical Control
Points (HACCP) on U.S. seafood imports using varispecifications
of gravity model.

The use of dichotomous variables is only validdetting in which the
economic outcome we seek to model is a binary ehamong two
alternatives (Greene, 2003) while data from invgntgoorly

represent non-tariff measures and bring some drelkgbwhen they
are used in gravity equations (Beghin and Bure@Q12Disdieret al.

2008). To avoid the measurement bias associatixthe use of poor
indicators of non-tariff measures this paper udes ad valorem
equivalents (AVE) of non-tariff measures estimatedlimenyaet al.

(2009) using the price-wedge method. Few studes AVE to

represent non-tariff measures. Disdatral. (2008) usead valorem
equivalents of non-tariff measures obtained frone Keal. (2006) to

estimate the impact of TBT and SPS regulations datelal

agricultural trade in OECD countries using a grawindel.

The remaining of the paper is structured as folloWse next section
specifies the gravity model. The third sectionatiées the data and
discusses the empirical results. The last segfomides concluding
remarks.
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2. Thegravity model
2.1. Model specification

The gravity model is a popular formulation for sttal analyses of
bilateral flows between different geographical ®#es$i Several
theoretical foundations have been used to deriyanterson, 1979;
Bergstrand, 1985, 1989 and 1990; Helpman and Kragni&85;
Baier and Bergstrand, 2001; Feengtaal., 2001; Anderson and van
Wincoop, 2003 and 2004). Among them Anderson andc@op
(2003) develop a consistently and efficiently estiea gravity model
from a constant elasticity substitution (CES) expwme system.
Their approach assumes imperfection substitutioorgrgoods from
different origins but a single good by trading coyn It also allows
preference parameters to vary across countriesecdultp the
constraint of market clearing. We use their apginobecause it fits
well in our case as we use tariff equivalents af-tariff measures that
have been estimated under the Armington (1969) nagtan of
imperfection substitution between domestic and ifprevarieties.
Under that assumption, all goods are differentidtggblace of origin
and each country is specialized in the productiban@ substitutable
good while the parameter of consumer preferenalasved to vary
across countries as in the Anderson and van Winc(i93)
framework.  This framework, however, holds for ae®ctor
economy where expenditure equals to output.

For disaggregated data, Anderson and van Wincod@4j2generalise
their 2003 framework emphasizing the use of tragmeability where
the allocation of trade across countries can bdyaed separately
from the allocation of production and consumptioithim countries

under the assumption of separable preferenceseghddlogy. From
the maximization of a CES utility function subjeégatbudget constraint
and market clearance, these authors derive a sthgdavity equation
represented by the following system:
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Xij = ( k 'k] (1)
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iy —Z[Pk] o @

(Pr)™ = Z(;Tj A ©

where Xi}‘ is the value of exports from countiyto countryj for a
product class; Y,the output or value of production in couniryor
a product clasg;; E}‘the expenditure in country for a product class

k; Y*the world output for a product clags ti}‘ equal to one plus the
bilateral ad valoremtrade costs between countrieand j for a
product classk; [ the outward multilateral trade resistance in
country i for a product classk, that is the resistance to shipments
from countryito its trading partners other than countyy ij the
inward multilateral trade resistance in countryfor a product class

k, that is the trade costs from suppliers other thaantry i to
country j; and the parameter, the elasticity of substitution for a

product classk.® In the rest of this paper, we adopt the combined
subscriptst D[lT] and j D[l N] for a given import source to show
the two dimensions of the panel data we are using.

Following Péridy (2005) and Anderson and van Winr¢2004), we
hypothesize thatti'j‘t is a logarithmic linear function of observable
variables including bilateral distanbBg, linguistic identityLang; ,

colonial tie Col; as in Otsukiet al. (2001), and membership to a

regional trade agreememTA as in Pishbahar and Huchet-Bourdon
(2007) to assess occurrence of trade creationversion. We extend

° See Anderson and van Wincoop (2004) for more ldetai the complete derivation
of this model
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these trade costs to factors which play an importle in explaining
international trade such asl valoremtariff to imports TAR{ andad

valoremtariff equivalent of non-tariff measures to tradesy .

Following Head and Ries (2001) for modelling tadifid non-tariff
components and Hummels (2001) and Péridy (2005) tfor
multiplicative functional form of the whole tradests, we therefore

model the bilateral trade resistance varialqﬁeof relation (1) as
follows:

t* = L+ TAR)® @+ AVE!)% D, %¢(Lang ,Col,,RTA ) &)

Because variables pertaininggd.) are dichotomous, the relation (4)
is then written as follows:

th = 1+TAR,)* 1+ AVE;)*D,” 5)
exdegLangj +6,Col, +6?5RTAn)

The log-linearization of relation (1) after subgtimg relation (5) into
relation (1) yields the following gravity equation:

INXE =InY<+INEX -InY¥ +(1-0,)6, In(L+TAR: ) +

(1-0,)6,In(1+ AVE;) +(1-0,)8,InD, +(1-0,)6;Lang, + (6)
(1_Jk)94C0|ii +(1_Jk)95RT'% _(l_o-k)ln(l_lil: let()

From this theoretical specification of the grawgyuation, we need to
derive a specific expression that can be used irrapirical way.

Changes in the theoretical specification are matdug to data on
trade flows, the location and the sample of thealitign countries

considered in the empirical estimation, the modglliof the

unobservable multilateral trade resistance factand aother

econometric issues.

53



2.2. The econometric mode

From the gravity equation (6), we remove the valoremcustom
tariff TAR; since the EU imports of horticultural and fish guots

from Kenya, Tanzania, and Uganda do not face custoiffis thanks
to the EU-ACP Lomé & Cotonou agreements partnershijme ad
valoremequivalent of non-tariff measuresvg; are approximated by
those calculated by Nimenyat al. (2009) using the price-wedge
method, that is, aad valoremtariff that would have the same trade
effect as the set of non-tariff measures that regiamposes on

imports from region .

The linguistic identity variableLang, is a dichotomous variable

taking the value of 1 when both regionsand j share the same
language and the value of O otherwise. Likewibe, ¢olonial tie
variable Col,, is a dichotomous variable taking the value of lewh
the regionsi and j have a colonial tie and the value of O otherwise.
Because these two dichotomous variables are plsrieailinear due

to the countries considered in this study, we drbe first
dichotomous variable in the empirical estimatiohhe dichotomous
regional trade agreement variallR¥ A takes the value of 1 when the
exporting region belongs to a regional trade agreement and thevalu
of O otherwise. Due to the exporting countries sidered in this
study, we consider membership to the Common MaikeEastern
and Southern Africa (COMESA) and the East Africaom®nunity
(EAC).

Hence, the general form of the estimating equatising the import
value Mijkt instead of the export value as the dependent blaga
because of its greater statistical reliability isti®n as follows:
In M
asInD; +a,Col, +a,RTA +a, In(|'|i'§ Pj't‘)+ &
wherea, = (1—ak)91;; as=1-0,)8,; ag=(1-0,)8;; a; =[1-0,)6,;

— k k k k
=a,+a,InY, +a,InE; +a,InY, +a4ln(1+ AVEiJ.t)+

(7)

a,=(1-0,)
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The econometric estimation of the gravity equat(@h arises two
main issues. The first issue concerns the neagdount properly for

the unobservable multilateral trade resistance ofact [1f and
Pj't‘implied by the theory. Among the three approachettined in

Anderson and van Wincoop (2004) and Péridy (200%9, first
approximate these factors with consumer pricehénexporting and
importing markets respectively for simplicity folking Baier and
Bergstrand (2001) and Fontageé al. (2005) who use aggregated
price indexes. This approximation has been, howewsdicised for
not measuring properly the theoretical implicitces because of
missing some of the trade costs such@se market preferences, time
and currency risks involved in international trades. (sed~eenstra,
2002). Nevertheless Anderson and van Wincoop (R60vclude that
“This does not mean that prices of individual tisldagoods are
entirely uninformative about trade costs”. A setapproach used by
Anderson and van Wincoop (2003) would have beeestonate the
structural equation with nonlinear least squarésr afolving for the
multilateral trade resistance factors as an impligiction of the trade
cost observables and their parameters using nearliteast squares.
The implementation of this approach is, howeverrfemammplex even
though more efficient (Feenstra, 2002) and doesguatrantee that
residuals are uncorrelated with any of the indepahdariables, in
particular the trade costs (Péridy, 2005). We fioeeeuse a third
approach common in many empirical studies as ineRarsd van
Wincoop (2001), Péridy (2005), Hummels (2001), Bten (2002),
and Disdieret al. (2008) that consists in replacing the multilatera
resistance terms with region-specific dummies. bioly the fixed
effects specification can capture the unobservext mffects but also
potential trade resistance variables omitted inttade cost function
(4). As in Péridy (2005), Feenstra (2002) and Ras®van Wincoop
(2001), we assume that these effects are timeiamtam equation
suggesting that the aggregate prices do not vargteatly during the
time period under consideration. We use additignalt alternative
approach from Emlingest al. (2008) combining the use of export free
on board (f.0.b.) price in exporting country aneé thternal price in
importing country to account for differences ingaricompetitiveness
between suppliers along with the exporting and iripg countries
fixed effects to account for remaining trade resiste not included in
those prices and in the trade cost variables afiozl (4).
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The second issue concerns the restrictions on batpil expenditure
elasticities of exports.To allow for a more flexible export response,
in particular in presence of trade costs as noteédridy (2005) or
incomplete specialization as shown Iaveman and Hummels
(2004),we consider in addition an unrestricted speciicatvherethe
coefficients a,, a,and a,differ from one. As in Henry de Frahan

and Vancauteren (2006) we test the econometriditsalof imposing
unitary elasticities on the basis of a Fisher test.

The estimation the unrestricted specification isongr to the
endogeneity of the output and expenditure variable®mitted
variables can cause estimation bias if the erron teeflects these
omitted variables which are also correlated witke thncluded
explanatory variables (Anderson and van Wincoo®420For the
unrestricted specification many studies use arrunsgntal variable
approach for these two variables (see AndersonvandWincoop,
2004). We follow Henry de Frahan and Vancauter@0§2 to replace
these two variables with their predicted valuesnfra regression on
several and valid instrument®. Alternatively, one common solution
consists in using restricted model obtained bytisigifthe output and
expenditure variables as well as the world outpriable from the
right to the left side of equation (7) as in Anaersand van Wincoop
(2003) and Emlingeet al. (2008). This simplified specification has
the additional advantage of being parsimonious stimated
parameters leading to a higher power test and,ehdrest estimates.
As a result equation (7) for the restricted speatfon becomes:

INMY" = B, + B, InfL+ AVE! )+ B, In Dist, + B,Col, + @

B.RTA + 5 In(rlil: * Pjtk)+/7m
where Mij"l* = (M it | Eq )/(Yitk /Ym'ft) corresponds to the index of relative
bilateral intensity of Gaulier and Zignago (2002d&Emlingeret al.

(2005). This index compares the market share ogxiperting country
ion the domestic market of importing countijy to the share of

country i in the world production market. The value of thislex in

19 Tg test the validity of the instruments, we usetésts of Sargan’ (1958) and
Basmann’(1960) chi-squared tests performed aftstrimental variables 2SLS
estimation.
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the trade of green beans and frozen fish filletsvben African and
European countries is smaller than 1 denoting traelsstance
between these countri€s.

Considering that Z

ijt
W = W, W, W, ,...]the transpose vector of independent variables in
the unrestricted and restricted models and inclydinime dimension
as in Nouve and Staatz (2003), Cheng and Wall (R@@8 Péridy
(2005) to account for changes in openness acrosstroes, we

represent the gravity equation as follows:

represent the dependent variable and

Zy = At A+ A+ P+ YW Uy 9)
with »° A, =0; > 4,=0; > ¢, =0
i i N

where the intercept is split into four componemise common to all
years and countriesl,; one specific to exporting countryand

common to all yeard; one specific to importing countryj and
common to all yearsd;; and the last one specific to yeaand
common to all country pairg, ; y;, being the vector of estimates and

u, an independent and identically distributed (i.i.eijor term with

zero mean and constant variance for all obsenmtion

Opting for country fixed effects for both the urtreded and restricted
models to account for the multilateral trade resisé constitutes in
the same time a usual way for dealing with anotf@m of
endogeneity bias that may appe@athese gravity equations when the
disturbance of the random effects model is corelawith the
explanatory variables. Hence, the Hausman test ¢dbatpares the
Least Squares Dummy Variables (LSDV) estimator anhg fixed
effects and Generalized Least Squares (GLS) estimait panel
random effects is an endogeneity test (Hurlin, 2998 owever, the
fixed-effect specification of the panel estimatiobecomes
inappropriate when time-invariant explanatory Valea such as the
geographical distance and colonial tie are includedhe model.
Indeed, the within or LSDV estimator eliminatesthi time-invariant

1 For the interpretation of the plausible valuestaky the index of relative
bilateral intensity, see Gaulier and Zignago (20&¥&) Emlingeet al. (2008).
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variables. Yet, it is uncommon and even awkwardestimate a
gravity equation without geographical distances.

Some methods enable to take advantage of the éRfedts

specification and keeping time-invariant variables the gravity
equation. Mundlak (1978) and Hausman and Tayl®@81)] use
instruments taken from the independent variablegshef model to
remove this endogeneity problem. Assuming thattradl time and
individual-varying variables are correlated witle tindividual random
effects, Mundlak (1978) suggests controlling foisthorrelation by
adding the mean values of the time- and individwalying variables
as instruments. Hausman and Taylor (1981) usentheidual means
of uncorrelated time-varying variables and the dgons from the
individual means of both correlated and uncorrelaiene-varying

variables as the instruments for endogenous timaviant variables.
We follow the approach suggested by Mundlak (19in8)ead of
Hausman and Taylor (1981) for two reasons. Hhg&t,Hausman and
Taylor (1981) approach would impose the analystdislecate task to
split right side variables into exogenous and eedogs variables
(Verheyden, 2009). Second, the inclusion of marmiteonal

regressors (mean values and deviations from mdaesj)aeduces the
degree of freedom and then the quality of the edts when using
small sample size, especially in the time dimensiéor instance,
Péridy (2005) and Adja (2007) follow the approa¢iHausman and
Taylor (1981) because they use large sample size.

Considering the same dependent variable and veétordependent
variables of equation (9), the random fixed effectedel is
represented as follows:

Zy = U+ W +Vv, wherevy =a; +& (10)
where J;; is the transpose vector of theparameters to be estimated,
M the constant term common for all individuals aingketperiods, and
Vv, the residuals. The residualg, are split into the random

individual effects a; correlated with explanatory variables, that

is,E(crij /V\/ijt)io, and an error tern€; assumed to be independent
and identically distributed.
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Let W, be the vector of the mean values of the right siigables
W,

i in relation (9). Mundlak (1978) assumes thatrdredom effects
a; are a linear combination of the mean valtgsand an orthogonal

term a; as follows:a, =A'W; +a; .
The final Mundlak (1978) specification is then wett as follows:

Z ::u+ai; +5vvijt +A'V7ij+<rijt (11)
When the disturbance of the random effect modeios correlated
with the explanatory variables, GLS estimator aiadgpn (10) is used
because it is the best linear unbiased estimatddB.

Given that distance is commonly used in gravity eleds a proxy for
transport costs, we alternatively use data on ttragsport costs in the

form of ad valoremfreight rateF; = (IFCU-"t / pi'f), where IFC;{ is the

actual insurance and freight costs apfibeing the fob price in the
exporting countryas indicated in Harrigan (1993jeB & Bergstrand
(2001), Head & Ries (2001), Hummels (2001), LimaoVé&nables
(2001), and Anderson and van Wincoop (2004). Hemrcethe
alternative specifications of equations (7) and (&) replace distance
D, by the ternfl+F¥)

ijt /-
3. Datadescription and empirical results

The equations (10) and (11) are estimated for itspafr green beans
in Belgium-Luxembourg, France, Germany, Netherlarzogl United
Kingdom from Kenya and frozen , and, Spain from y@&nUganda,
and Tanzania taken together to obtain continuousssef trade flows
and prices. We name this source of EU imports Bssican
Community (EAC) as these three countries are thedmmg states of
this regional trade agreement. Leguminous vegetabéz=n beans and
fresh peas) are along with cut flowers, coffee, teal the top four
Kenyan exports to EU representing more than 86ceet of its total
exports to EU in 2000 (Odek, 2003). In addition¢ca@ding to the
UN-COMTRADE database, the selected EU-15 counaieeount for
more than 96 per cent of the total value of Kengaports of green
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beans. Likewise, the imports of green beans fromyein EU-15
have been increasingly economically important eisaiue in the total
value of imports has increased from an average’ gfet cent in 1988
to 24 per cent in 2008. The meada valoremtariff equivalent of non-
tariff measures is particularly important in theipd 200-2004 where
it averages 60 per cent. Frozen fish fillets expdrom Kenya,
Uganda and Tanzania earn less than horticultucadymts and EU-15
imports of frozen fish fillet from the EAC have deased
economically over time as its value in the totdueaof imports has
declined from an average of 2.30 per cent in 1996.15 per cent in
2006. However, annual landings of fish from theké a/ictoria is
actually varying from 8,000 to 1,000,000 tons aedayate US$ 350
to 400 millions at the shore and near US$ 250 om#lifrom exports.
This commodity constitutes an interesting casetoflys because its
trade faces high values afl valoremtariff equivalent exceeding 200
per cent for some countries especially during teeod 1997-1999
covered by the three successive EU-15 bans onirfigorts from
EAC (Nimenyaet al.,2009).

3.1. Data description

We limit our investigation on trade flows of grebeans between
1990 and 2008 and trade of frozen fish fillets lew 1996 and 2006
from three Eastern African countries because of datailability.
Among the EU countries the United Kingdom is by the main
destination of Kenyan exports of green beans withual imports
averaging € 34 millions between 1990 and 2008 amcesponding to
about 60 per cent of the total imports of these fi"U countries
(Table A.1 in the Appendix). The Netherlands isfay the leading
destination of frozen fish fillets from the EAC Wwiannual imports
averaging € 12.4 millions between 1996 and 2006 camcesponding
to 49 per cent of the total imports of these selwbncountries (Table
A.2 in the Appendix).

For trade flows we prefer to use data on importsnfithe Comext
database of Eurostat than data on exports from Rleeenue
Authorities of the three Eastern African countrlzscause of their
greater reliability. Large variations in exportitiwalues are observed
for consecutive years. For green beans we use Of@820
disaggregated category and for frozen fish filetee t030420
disaggregated category of the Harmonised Systeon.peduction in
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value of green beans and frozen fish fillets weprseluction volumes
and prices from the FAOSTAT database. On averagay&
production of green beans represents 1.8 per certheo world
production while EAC production of frozen fish &tk represents 2.1
percent of the world production (Tables A.1 and .Ai@ the
Appendix). We approximate expenditures on humarsemption of
green beans and frozen fish fillets in the EU coastwith the
apparent consumption in value calculated from daoimesupply,
imports and exports taken from the FAOSTAT and Cdrdatabases.
On average expenditures on green beans are theshigh France
(Emillion 478) and the lowest in the Netherlandsifion 49) (Table
A.l in the Appendix). On average expendituresrozehn fish fillets
are the highest in Germany and France where thegeex€ million
470, e lowest in Portugal where they are lower tBamillion 27
(Table A.1 in the Appendix). We use the nominalleange rate from
the New Cronos database of Eurostat to convere lata expressed
in US$ per ton into Euro.

We use thead valoremtariff equivalent rates (AVE) of non-tariff
measures for European imports of green beans amdrirfish fillets
from the Eastern African countries from Nimeretal. (2009). These
authors estimate these tariff equivalents by adgptie price-wedge
method to account for imperfect substitution artdaendowment in
monopolistic competition. Table A.1 in the Appendhows that the
average AVE of non-tariff measures for imports céemn beans from
Kenya between 1990 and 2008 are the lowest foruke(39 per
cent), the first leading destination among the EBJdnd the highest
for Germany (60 per cent). Table A.1 in the Appemdports that the
average AVE of non-tariff measures for imports mizen fish fillets
from the EAC between 1996 and 2006 are the lowest tiie
Netherlands (12 per cent), the first leading desitom among the EU-
15, and the highest for France (198 per cent) gaing206 per cent).
This large variation in the tariff equivalents fomozen fish filets
among EU countries is due to different implementatf regulations
among EU member states regarding fish imports fEamt African
countries. According to Abila (2003), when Spaiddtaly banned
fish imports from Kenya, claiming the presence afl®nellae in
November 1997, other EU countries continue to irhgsh from
Kenya and its neighbours on the basis of bilatagaeements. The
AVE of non-tariff measures for trade in frozen fiilets is higher
than for green beans with a large standard dewatiable A.1 in the
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Appendix provide the descriptive statistics for tlwentinuous
variables used in the gravity equations of theerfldws for green
beans and frozen fish fillets respectively.

Data on bilateral distances are taken from
http://www.indo.com/distanc&here the distance is measured using
the “great circle” formula as in Anderson and Wiopo(2003).
Insurance and freight costs are approximated by diiference
between the export and import unit values takemftbe FAOSTAT
database and the Comext database of Eurostat tiesbec

The dichotomous colonial variable is constructedoading to the

colonial historical tie of the three East Africaouatries. Kenya and
Uganda were indeed British protectorates from 1898920 and then
became British colonies untill 1962. Tanzania wag of the German
East Africa until 1922 when it was declared a Trustritory of the

United Nations, with Britain’s role to ensure itogress towards self-
government and eventual independence (Christofdt#4). The

colonial variable equals unity if the destinatioh exports is the
United Kingdom and zero otherwise. For the trddev$ of frozen

fish fillet, we add a dichotomous variable takirge tvalue of one
during the period of the successive EU bans (1897999) on fish

imports from EAC and zero otherwise.

For the trade of green beans, two dichotomous biasafor regional
trade agreements named ‘COMESA’ for the Commonkitafor
Eastern and Southern Africa and ‘EAC’ for the Eastican
Community are constructed according to the datenembership of
Kenya to these two regional trade agreements. tidaty for the
establishment of the COMESA was signed in Octol8&¢1to replace
the former Preferential Trade Agreement. Undes tineaty food
safety standards are being harmonized to incressa-COMESA
trade. The treaty for the establishment of the E¥&S signed on 30th
November 1999 and entered into force on 7th JuB0Zdllowing its
ratification by the three founding states, i.e.,ni& Uganda and
Tanzania (EAC, 2010). Shared investments to comjitty EU food
standards are being made under this treaty. Ftanoe, the Lake
Victoria Basin Commission (LVBC) and the Lake VigtoFisheries
Organisation (LVFO) are among the institutionshed EAC involving
especially the three founding states of the EAC.hese two
institutions intend in particular to guide, suppartd implement the
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building of capacity of communities to participatethe management
of the basin. Increased harmonisation of lawsuleggpns and
standards and increased public awareness on emardal and socio-
economic issues are among the expected benefithie ‘COMESA’
variable takes the value of zero prior to 1995 and since 1995 in
the specification of trade flows of green beanskeWwise the ‘EAC’
variable takes the value of zero prior to 2001 and since 2001 for
the specifications of trade flows of green beardsfaozen fish fillets.

The export free on board in the exporting counsytaken from
FAOSTAT database while the internal consumer piicelomestic
market of the importing country is proxied by th&tiexpenditures on
human consumption.

3.2. Preliminary data analysis

We follow Hurlin (1999) and Sevestre (2003) to mstie the gravity
equations (7) and (8) Table A.2 in the Appendixiicates the
sequence of the Chi-square and Fisher tests on gatzereferring to
equation (7). This sequence of tests also appieguations (8). The
Fisher test on the homogeneity of the slopes syieally rejects the
panel structure of equations (7) and (8). In scese, Hurlin (1999)
suggests estimating the different equations seggrasing individual
time series. We, however, do not follow this reooemdation
because the rejection of the panel structure isrel@ble when the
time dimension is closed enough to the dimensioth@fvector of the
coefficients. This is the case for both trade flpws particular for
trade flows of frozen fish fillets. Becaud& +1) tends toT, K

being the number of regressors afd the time dimension, the
calculated Fisher test statistic is always gre#tan the theoretical
Fisher test corresponding {t —1)K and NT - N(K +1) degrees of
freedom. According to the second testing rule abl& A.2 in the
Appendix, the Fisher test would then lead to tlemirect rejection of
the panel structure. Hence, the use of time sewiesn the time
dimension is closed enough to the number of regresgields a
spurious regression.

Destinations of the African exports are taken assisection units to

construct panel data for the same product and rorigive follow
Maddala (1994) and Wu (1996) to test the statityaifi the variables
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involved in the gravity equations with the exceptiof the distance
and dichotomous variables. These two authors pmpa test
combining the p-valuesr; obtained from the Dickey-Fuller (DF) or

Augmented-Dickey-Fuller (ADF) unit root tests foraoh cross-
sectional unitj =1,...,N as follows:

N
tyaddalagwu = _Zzln(ﬂj) - X (12)
=1

The Maddala (1994) and Wu (1996) test is a Chi-smulsstributed
test with 2N degrees of freedom under the assumption of cross-
sectional independence, N being the number of &gesgBonal units.
Table A.3. in the Appendix gives the Chi-squardistias of unit root
tests on continuous variables involved in equati@sand (8). Most

of the variables are log-level stationary exceptifoports of frozen

fish fillets and the related insurance and freigtdsts, and
expenditures on human consumption on green beahdraren fish
fillets. The dependent variable of equation (8)jke that of equation

(7) is always stationary.

3.3. Empirical resultsand discussion

For each food product, we present and comparetsefsam both the
restricted and unrestricted models. We then tdwther imposing
unitary elasticities of output and expendituresappropriate with a
Fisher test. For both unrestricted and restrictexiels, we perform
six estimations because we test three approachdsatihg with the
unobservable multilateral trade resistance factgps:the use of
consumer prices, (ii) the use of country and timecdic effects, and
(iif) the combination of consumer prices and coyaind time specific
effects. We only present the results from the besbtnometric
estimation. Since the continuous variables arestoamed in their
natural logarithms, their coefficients are intetptk as elasticities.
The interpretation of the partial elasticities afttbtomous variables is
based on the contribution of Halvorsen and Palmqi880) who

provide an interpretation of dummy variables in skgarithmic

equations.

Table 1 gives the gravity estimates of the tradecefof non-tariff
measures on the European imports of green bearms. this food
product, the unrestricted model is estimated whign ¢ombination of
the country and time fixed effects, consumer primesope with the
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unobservable multilateral trade resistance anduieeofad valorem

freight rate instead of distance. We choose thiessd effects

specification because the Hausman test rejectauhérypothesis of
consistency of GLS estimators at a Chi-square siedistic of 68.52
significant at 1 per cent level of probability. nie and individual-
invariant variables such as exporting country aratldvoutput are
dropped with the adoption country and time-fixefikets. In addition,
the variable “colonial” tie is no included in theodel because it is
correlated with the fixed effect of the United Kdagn. Finally, robust

score Chi-square/\(z(l): 041 p=0.5206) and robust regression
Fisher tests £ (163 = 027, p=0. 6010 performed after a 2 SLS

instrumental variables regression do not reject rin# hypothesis
stipulating that the importing country expendituaegs exogenous. As
in Emlingeret al. (2008), the estimation is performed without using
instruments.

The estimation of the unrestricted gravity modetabust with an R-
squared amounting to 0.99 (Table 1). All the emptary variables
included in the model are jointly relevant to explthe imports value
according to Fisher test statistic of global fitedikewise, the
significance of the Fisher test statistic show®iatjsignificance of
country and time-dummies.

We follow other several studies (Péridy (2005), ette Frahan and
Vancauteren (2006), Olper and Raimondi (2008) tokemaan
econometric interpretation of the whole estimatésthe variables
included in the trade costs of relation (4). We laogvever aware of
the sensitivity of these coefficients to the valok elasticity of
substitution as shown in Hummels (2001). The best would be to
first estimate this elasticity and then infer theesof the trade costs
variables.We should follow Hummels (2001) and Head and Ries
(2001) to compute the elasticity of substitution egtimating an
additional regression betweead valorem freight and distance.
However, because of our limited panel, we find tinat distance has
always a significantly positive coefficient. Indeeldspite that the UK
is the farthest country from Kenya; it remains lgmsding EU importer
of green from this country. Consequently, this wdolkad to a
negative elasticity of substitution.
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Table 1 - Gravity estimates from panel data estimation orogean
imports of green beans from Kenyan (1990-2008)

Unrestricted model Restricted model
(equation 7) (equation 8)
Variable Fixed effects Random effects
specification specification
coefficient  p-value Coefficient p-value
. k -0.73** 0.000 - -
Ln (expendituresE; ) (4.19)
Ln (1+ AVEX 0.37 0.546 0.38 0.684
( B (0.61) (0.41)
Ln (1+F;) - 2.0%* 0.000 -0.92 0.324
(-3.26) (-0.99)
COMESA -0.48 0.214 0.61 0.398
(-1.25) (0.85)
EAQt 0.46 0.112 -0.01 0.999
Kk K (1.61) -0.01
Ln ( pit'pjt) 0.48** 0.002 (_0_21) 0.308
(2.39) (-1.02)
Importing-country
effects
Belgium-Luxembourg ~ ~1.29™* 0.000
(-5.86)
France 0.92+* 0.033
(2.18)
Germany -2.88 0.000
(-16.16)
Netherlands -1.69** 0.000
(-8.76)
Constant 18.18>* 0.000
(9.36)
Number of 95 95
observations
R-squared 0.99 0.401
Specification tests: F(1,68) = 98.97**

- F-test (7vs(8)
Robust Scorey” (1) =041
- Tests of endogeneity Robust regress. F(1,63) = 0.27
- Haus. test: FESRE ~ x° (21)

- Country effects F (4,68))
- Time specific effects F (16,68)

- Global fitness test ~ F(2668)

6852 x°(

160.28*  x2(21) = 394.53**
2.7 x*(16)=  34.47%

34.32%  x2(21)= 1.9t

The symbols *, ** and *** denote statistical sigitiénce at 0.10, 0.05 and 0.01
probability level respectively; the t-statistice andicated in parentheses beneath the
estimated coefficients.
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The estimate of thead valoremtariff equivalent rate for non-tariff
measures is not statistically significant suggestthat non-tariff
measures do not affect significantly trade flowgreen beans. This
result corroborates the opinion of the personnethef Kenya Plant
Health Inspectorate Service (KEPHIS) and the Holtical Crop
Development Authority (HCDA) according to which Scient
resources have been committed to overcome theecdlgglé posed by
food safety standards in the horticultural sectofhis personnel
indicates that both the private domestic standgiisnya good
agricultural practises, Horticultural crop tradimgtiatives) and the
public standards (Kenya Bureau of standards, HCDec of
practices, etc.) in Kenya are as much stringerthasuropean food
safety standards. According to the data from theopgean centre for
fruits and vegetables also reported by the Beldgaleral service of
food safety'Agence fédérale de la sécurité de la chaine alitaiga”,
there was no border rejection for 123 Kenyan shigmeof
horticultural products between 2001 and 2004 whkese data are
available. This information seems to confirm thénpof view of the
Kenyan institutions involved in the horticulturabp development.

The coefficient of the expenditures on human conion of green
beans in EU importing countries is unexpectedlynificantly
negative. The results for tla® valoremfreight rate, colonial and the
product of consumer prices are however in line with expectations.

The expected positive sign of the estimate of ttoelgpct of consumer
prices in trading countries show that when the ayertrade costs that
face a given countryiwith its trading partners except for
countryj goes up, the bilateral trade between countrieend

j increases. However this increase in trade is lébhs@r proportionate

as an increase of 1 per cent in the multilateratldr resistance
increases bilateral trade by 0.48 per cent.

Table 2 gives the estimates of the interaction betwthe ad valorem
tariff equivalent and the importing-country fixedffeets using

multiplicative dummies. The impact afl valoremtariff equivalent on

trade differs significantly among European impagticountries. For
instance imports of green beans from Kenya are sengitive to the
non-tariff measures prevailing in Belgium-LuxembguFrance and
Netherlands domestic markets. However for thiefatbuntry, non-
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tariff measures are trade catalysts rather thamielgr Hence this
country may constitute a promising market in a pective of Kenyan
exports’ expansion. These results corroborate ihdings from
Nimenya et al. (2009) showing considerable variations among EU
countries despite the single market.

For trade of frozen fish fillets in both unrestedt and restricted
models, the best results are obtained using the&orareffects
specification on an equation including time specdiummies and
distance rather thaad valoremfreight rate (Table 3). Indeed, the
Hausman test favours the GLS estimator rather tenWithin
estimator. In addition the Breusch-Pagan Lagrangstipier (LM)
confirms the presence of significant random diffees across
importing countries suggesting that the randometgfepecification is
appropriate while the Chi-square test confirmsjoi significance of
time specific dummies.

With this specification, the individual-invariantasables such as
world and exporting country output are dropped bsea of
collinearity. Using the combined tests of Durbirc@¢&) and the Wu-
Hausman on the expenditures to consumption of fréizé fillets, we
dot not reject the null hypothesis according to alihihis variable is
exogenous. The estimation is then performed withaising
instruments.

68



Table 2. Interaction betweead valorentariff equivalent and
importing —country fixed effects

Variable Coefficient t-statistic  p-value
Ln (expendituresE ) 0.08 0.38 0.708
Ln (1+ Fijlt() -1.86** -2.78 0.007
COMESA 0.03 0.18 0.856
EAC, 0.31** 2.48 0.015
pi': . p';t 0.17 1.46 0.148
Importing - country effects

Belgium-Luxembourg -1.23* -2.13 0.036
France 0.55 0.70 0.485
Germany -3 1TF** -5.24 0.000
Netherlands -3.00%** -4.91 0.000

Importing-country effects*
ad valorentariff equivalent

Ln(1+AVE} )*Bel.-Luxemb -2.38 -2.34 0.022
Ln (1+AVEjkt )*France -3.25** -3.08 0.003
Ln (1+ AVEJkt )*Germany -0.31 -0.52 0.604
Ln (1+AVE; )*Netherlands  3-0T"** 3.04 0.003
Constant 9.57* 4.00 0.000
Number of observations 95

Adjusted R-squared 0.89

Global fitness F(14,80) = 60.22*

The symbols *, ** and *** denote statistical sigitiénce at 0.10, 0.05 and 0.01
probability level respectively

Here also the estimation of both gravity modelsoBust. The R-
squared of the unrestricted and restricted modaisuat to 0.86 and
0.84 respectively and the Wald Chi-square test saaylobal fitness
of the model.

Results from Table 3 show that thd valoremtariff equivalent rate
for non-tariff measures is here statistically sfigaint and negative
with an import elasticity of -1.11. The successiugopean bans on
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fish imports from that region additionally reducepiorts by 68 per
cent[100(exp (0.52)-1]. This estimate is within the same range as the
decline of 13, 32 and 62 per cent in foreign exgeamarnings
following the EU bans on frozen fish fillets estit®ea for 1997, 1998
and 1999 respectively by Abila (2003). The othentml variables
are not significant.

Table 3 - Gravity estimates from panel data estimation orogean
imports of frozen fish fillets from East African @wonunity
(1996-2006)

Unrestricted model Restricted model
(equation 7) (equation 8)
Variable Random effects Random effects
specification specification
coefficient  p-value Coefficient  p-value
. k - -
Ln(expend|turesElt ) 0.35 0.101
K (1.64)
Ln (1+AVE;) 11TF% 0.000 -1.05%* 0.000
(-11.33) (-10.44)
Ln Dij 33.62 0.679 54.61 0.593
(0.41) (0.53)
EAC, 0.069 0.772 0.61** 0.001
(0.29) (3.42)
BAN".kt -0.52* 0.026 0.13 0.495
(-2.22) (0.68)
k Rk 0.15 0.694 0.55 0.131
tn (Pe-Pi) (0.39) (1.51)
Constant -71.71 0.684 -126.90 0.567
(-0.41) (-0.57)
Number of observations 77 77
R-squared 0.86 0.84
Specification tests
- F-test: (7vs(8): XZ (1) =88 * * *
- Haus. test: FESRE )(2 (11 - )(2 (12) - 006

- Randomeffects |\ 12(1) = 300.28*« LM y2(1)= 327.13*

- Time fixed effects Xz (8) = 14.49 )(2 (8) = g

Globalfitness test v 2id x2(14) = 84.27++  Waldx?(L3) = 333.54++

The symbols *, ** and *** denote statistical sigitiénce at 0.10, 0.05 and 0.01
probability level respectively; the t-statistice andicated in parentheses beneath the
estimated coefficients.
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Table 4 displays results from the interaction bemnvéhead valorem

tariff equivalent and the importing-country specigffects. Results
show that except for the Netherlands where nofffitaneasures
encourage trade, Italy and Spain where the estiofatee ad valorem
tariff equivalent of NTMs is not significant, noariff measures set in
other European importing countries undermine trawl@ddition, the

EU bans on fish imports from Kenya, Tanzania anchndiga are
significantly trade reducing in France and Spain.

Results from the econometric specification of tmavdy model of
Table 4 show that the main control variables aresmgnificant. An
increase in the value of production in exportingurdoy and
expenditures in importing country are theoreticalgsumed to
increase the imports value. This insignificant s@am, however, be
explained given the development of new outletsefguorts of frozen
fish fillets towards non-European countries suchlsasel, Japan,
Singapore and the United Arab Emirates, in pamicuhfter the
successive European bans on fish imports from HEasédrican
countries between 1997 and 1999. For instanceEtliepean share
of fish exports from Kenya drops from 62 per centl996 to 21 per
cent in 2003 while the Israeli and Far Eastern eslzdrfish exports
from Kenya rise to 42 and 26 per cent in 2003 (@bi2003).
Countries of the EAC increase their production raizén fish fillet
while reducing their exports to European countries.
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Table 4. Effect of interaction betweead valoremtariff equivalent
and importing country specific effects on importdrozen fish fillets
in selected EU countries from East African coustrie

Variable coefficient t-statistic  p-value
Ln (outputY,") -0.14 -0.31 0.755
Ln (expendituresE ;) -0.15 -1.28 0.205
Ln (outputY,*) -0.88 -0.71 0.482
Ln D;) 33.55* 227 0.027
EAC, -0.01 -0.01 0.995
Ln ( pi':_p']ft) 0.89 1.73 0.090

Importing-country effects*
ad valorentariff equivalent

Ln (1+ AVEJkt )*Belg.-Lux -1.60** -2.04 0.046
Ln (1+ AVEjkt )*France -2.04%** -8.13 0.000
Ln (1+AVEjkt )*Germany -1.63*** -3.23 0.002
Ln (1+ AVEJkt )*Italy -0.82 -1.03 0.307
Ln (1+AVE; )*Netherlands 4-39" 2.00 0.051
Ln (1+AVEjkt )*Portugal -2.69%** -3.59 0.000
Ln (1+ AVEijkt )*Spain 0.23 0.74 0.462
Importing-country effects*

BAN effecs

BAN*Bel. Luxembourg -0.51 -0.71 0.479
BAN*France -1.36** -2.44 0.018
BAN*Germany -0.14 -0.20 0.843
BAN*Italy -0.58 -0.50 0.622
BAN*Netherlands -0.53 -0.73 0.468
BAN*Portugal -0.11 -0.15 0.879
BAN*Spain -1.46* -1.99 0.052
Constant -49.16 -1.44 0.156
Number of observations 77

Adjusted R-squared 0.69

Global fithess F(20,56) = 9.56**

The symbols *, ** and *** denote statistical sigiwnce at 0.10, 0.05 and 0.01
probability level respectively;
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4. Concluding remarks

This study is a contribution to the continuing dtadje of modelling
the trade impact of non-tariff measures. While rppxy variables
for these measures are commonly used in the embittierature, this

study uses tariff equivalent rates of a set of taoiff measures in the
gravity equation proposed by Anderson and van Wipc2004) for

product-specific trade flows. As the impositionusfitary elasticities
of output and expenditures is still debated inttieoretical literature,
this study brings an additional empirical evidetita such restriction
IS not appropriate for our panels.

Allowing for non-unitary elasticities of output amkpenditures in a
gravity equation, our estimations show that thedotpof non-tariff
measures on trade flows of food products from soepeesentative
African countries depends on the product consider€de inception
of European food safety standards does not affegifisantly
European imports of green beans from Kenya. Inrasht similar
European standards affect significantly Europeapoms of frozen
fish fillets from East African countries by an impelasticity of the
ad valorem tariff equivalent of -1.11 suggestingttan increase of 1
per cent in thed valoremtariff rate of non-tariff measures induces a
decline in trade value of about 1.1 per cenlie three European bans
on fish imports from these countries between 199¥ E999 reduce
yearly these imports by 68 per cent compared taakeof the sample
period corresponding to average losses of aboutli®m?.5.

It seems that Kenya has been successful to cotiverchallenges
posed by non-tariff measures into opportunitiesniigdernising its
export supply chain of its horticultural sub-sectord maintain its
import share in the European countries. Howevemyda, Tanzania
and Uganda seem to have been less successful tooome these
challenges. Why Kenya is successful in horticaltisupply chain
while the fish exports to the EU still face sigo#nt trade
impediments from non-tariff measure$7rhere are two main reasons

2 Even though both the three EAC members had corbfeashares to exports of
Nile Perch prior to EU bans and both suffered dtamally from these bans, they
react differently after the year 2000. By 2003, Zama recovered its exports and
even increases its share to 60 per cent, Ugandhesaabout 30 per cent while
Kenya' export share declined considerably to 10 g@ant in the post-ban period
(Frohberg, Grote and Winter, 2006).
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to this. First, food safety standards might beipaldrly stringent for
fish products which are prone to rapid pathogeroatamination.
According to some estimates, the consumption ofhat@some fish
and fishery products accounts for as much as 3@e¢mrof all food-
borne illnesses in the world and consequently, lnddr per cent (13
million metric tons) of the world’s total fish pradtion is lost as a
result of spoilage (Abila, 2003). Second, while rdgctive
compliance” with European public and private-secgiandards
(Frohberg, Grote and Winter, 2006) thanks to aivagdirivate sector
engaged in horticulture (UNCTAD, 2008) and consadie financial
support and technical assistance from the donormoamty (FAO,
2006) have lead the horticultural sector to imprisgseompetitiveness
in spite of relatively high freight cost$eactive compliance” and
“reactive exit” (Henson and Mitullah, 2004) coupled with an
increasing competition from modern processing glant Tanzania
and Uganda hampered the recovery of the fish exgasator in Kenya
(Frohberg, Grote and Winter, 2006).

Our results may have some policy implications. e effect of non-
tariff measures on East African countries expors Buropean
countries differs from one importing country to #rer, these African
countries need to focus to the origins of theskeihces in discussing
trade issues with their European partners. Gitahgome importing
countries constitute promising markets able to wlate African
exports while others are limiting trade, these érdébate we suggest
should be done on bilateral rather multilaterafrfeavork.

This study however, suffers from some drawbackgst,Rhe panel
size particularly in its time dimension is very lied. Some
unexpected signs of coefficients are inherent i® shortcoming. For
instance, UK is the destination of about 60 pet oéithe EU-15 total
imports of green beans from Kenya even though ithes furthest
European country from this African country. Hendle variable
‘distance’ is very likely to have a positive sighhis constitutes a
serous handicap in the derivation the elasticitgudfstitution which is
essential in the economic interpretation of thailtesrelated to trade
costs variables.

Second, even though the exporting and world owpeitdropped due

to the adoption of time and country specific effeahd given hat the
expenditures in the importing country is exogendhsye is still an
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endogeneity problem that need to be overcome. Givainwe used
valoremtariff equivalent generated from an econometriénesion
using quantity of trade, elasticity of substituti@and consumer
preferences (see Nimenyet al., 2009), this could have some
econometric implications (Disdieet al., 2008). To improve the
econometric results, these authors suggest the ofisthe Full
Information Maximum Likelihood (FIML) method, wherall the
equations of the structural model are estimatedulsameously by
maximizing the likelihood function subject to restions on all the
parameters in the model. In addition the theorktycavity equation
from Anderson and van Wincoop (2004) assumes icanti
preferences and technology across countries. Hetie,use of
elasticity of substitution among goods producedoireign countries
that differ from the elasticity of substitution teten home and
foreign goods and the assessment on the extenthiohwthese
differences in preferences affect trade costs noagtdute an area of
future research.

This study has only focused on trade effect of tawiff measures.
Limiting the analysis of non-tariff measures toitheade effect would
be equivalent to treat them as tariffs. Focusimgrtstudy on the
effect of the level of chloramphenicol residues omports of

crustacean products, Disdier and Marette (2010Wwsti@at stricter

standards of non-tariff measures can be traderdiggoand welfare
improving. Extension of their approach by dropping assumption of
homogenous goods is another interesting field fitureé research on
this topic.
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Appendix
Table A.1. Summary statistics of the continuous variableslis¢he econometric
estimation

Product,
origin and Cou Variable Mean Std Min. Max.
) ntry dev.
period
BE-  Imports (€ million) 3.78 2.67 1.49 12.38
LU Consumption (€ million) 127.47 51.86 46.25 236.87
AVE (%) 42.05 16.87 8.88 67.67
FR Imports (€ million) 11.85 1.46 9.49 14.44
Consumption (€ million)  478.44 102.11 310.60 .786
Green AVE (%) 53.95 16.94 23.22 82.93
beans Imports (€ million) 1.56 1.83 0.59 8.1
(070820) DE Consumption (€ million) 92.70 27.88 66.50 160.71
from AVE (%) 60.17 30.62 13.25 112.83
Kenya Imports (€ million) 5.66 4.90 0.67 19.01
(1990- NL  Consumption (€ million)  48.78 15.19 24.65 73.75
2008) AVE (%) 48.24 19.78 8.45 77.41
Imports (€ million) 34.00 21.42 8.74 69.86
UK Consumption (€ million) 57.59 20.57 32.61 95.65
AVE (%) 39.21 9.26 19.43 55.45
KE Output (€ million) 13.89 5.55 3.92 21.75
WD  Output(€ million) 763.04 191.61 451.53 188
Imports (€ million) 3.99 3.72 0.54 14.82
BE Consumption (€ million) 74.20 11.54 51.31 86.68
AVE (%) 41.47 65.66 0.72 236.38
Imports (€ million) 0.47 0.39 0.04 1.25
FR Consumption (€ million) 470.15 81.86 326.47 640.7
AVE (%) 197.48 335.50 4.00 1162.23
Imports € million) 1.38 0.96 0.14 3.57
DE Consumption (€ million)  97.80 134.82 412.63 438.
Frozen AVE (%) 74.80 163.22 6.86 557.55
Fish filets Imports (€ million) 1.48 0.78 0.22 3.20
(030420) IT Consumption (€ million)  202.71 31.50 156.13 270.
from the AVE (%) 95.43 211.83 1231  724.60
EAC Imports (€ million) 12.42 3.80 4.56 18.37
(1996- NL Consumption (€ million) 97.81 37.12 35.30 168.1
2006) AVE (%) 12.34 13.44 4.79 52.18
Imports (€ million) 1.33 0.77 0.28 2.64
PT Consumption (€ million) 26.54 9.12 14.28 4.
AVE (%) 50.73 72.36 5.49 243.29
Imports (€ million) 4.18 3.02 0.73 10.23
ES Consumption (€ million) 232.58 57.93 145.66 298
AVE (%) 206.27 200.18 11.39 633.56
EAC Output (€ million) 0.05 0.01 0.04 0.07
WD  Output (€ million) 2.55 0.26 2.24 3.03

Source: Comext database of Eurostat for trade, ¥ database for production,
and Nimenyaet al (2009) for ad-valorem equivalent (AVE) of non-tariff measures
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Table A.2. Sequence of Chi-square and Fisher tests on datehnalysis using the gravity equation (7)

Hypothesis Chi-square and F-statistical fests

Testing rules

1. Global homogeneity test:
1= — . _
Ho=a, =a4;a, =0a,

0j 01, N} ok O[3, K] = - (SSRR-SSRY)/[(N -1)(K +1)]
= OfN/ayza,  SSRUINT-N(K+)
ora #ay

RejectH, if:
F,>F,,[(N-1)(K +2),[NT - N(K +1)]].

If not, the panel is homogenous in all the
parameters.

If hypothesisH é is rejected, we perform the following tests

2. Homogeneity test on the slopes

ay:

SEDE[ZI;;]Z @ E = (SSRR-SSRU)/[(N -1)K]
27 SSRU/NT-N(K +1
,_ CG.) O[N] U/NT - N(K +1]
* " kO[LK]/a, 2 ay

RejectH ¢ if:
F, > F,o [(N-2)K, [NT-N(K +1)]].
If the null hypothesis is rejected, there is no
panel structure and it is better to specify
different equations for each individual.

(a): SSRRandSSRUare residual sums of squares in the restricteduanestricted models respectiveliNl is the number of cross-sectional
units in the panel structurdg is the number of regressors while is the time dimension an@ %o a probability threshold, generally 10 per cent.
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Table A.2. (Continued)

Hypothesis

Chi-square and F-statistical fests

Testing rules

3. Homogeneity test on constamtg; :
He=a, =a, O O[N]
H2=0(,)OL N} kDL K]/ ay, # ay

.

SSRR-SSRU)/(N -1)

®  SSRU/[N(T -1)-K]

RejectH J if:
Fy > Py [(N -2 [N(T -1)-K]].

If not, there are no individual effects and
we have a pooled model.

If hypothesisH > is rejected, we perform the Hausman test to disodte fixed and random effects:

4. Hausman test on individuals effects:
Hgy = X whereK is the number of
explanatory variables

Fa :(LAELS_,&_SD\)[Va(éns_g_sm)]_l(éls_&sm) Reject H g . Fy > X'i (df - K)' This

means that there is a misspecification. We
prefer the fixed to random effects

specification. If the null hypothesis is not

rejected, the model is well specified and
the random effects are then adopted

(@): SSRRandSSRUare residual sums of squares in the restricteduanéstricted models respectiveli is the number of cross-sectional
units in the panel structurd§ is the number of regressors while is the time dimension and % a probability threshold, generally 10 per cent.
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Table A.3. Tests statistics of panel data unit root testsamicuous
gravity variables (in logarithm) for imports of grebeans and frozen
fish fillets in selected EU countries

Pr'oqluct and EU importing Variable Xon
origin country test statistic
Kk *
M 22.9%
* 29.42**
M
. 25.90**
Belgium-Lux. Vit
France EX 750
Green beans Germany y 20.87*
k .
from Kenya  Netherlands Yt .
United Kingdom 1+ AVEij"t 20.25
**
1+ Fi,-lf 31.82
38.12**
pilt('plj(t
M 20.13
Mjkt 22.99
Belgium '
France Y 27.14%
Frozen fish  Germany E',-‘t 14.95
fillets from Italy K *x
EAC Netherlands Yo 80.42
Portugal 1+ AVEI'(t 89.34**
Spain ‘ :
1+ Fijt 15.59
k K 36.07*
Pit - Pit

The symbols*, ** and *** denote statistical significance at 0.10, 0.05 ar@i
probability level respectively
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Chapter 4

Compliance with international food safety standasl&in outcome of
a Nash bargaining process: a case study on Kergréiouitural farms
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Abstract

This paper first provides a stylized model using thash
bargaining theory to analyze strategic responses Kdényan
horticultural farmers to the emergence of morengent international
food safety standards. We consider an exporter amepresentative
member of producers’ association, who bargain otle product
quality level and producer price. The comparatiatiss analysis
shows the effects of exogenous parameters on emologgariables at
equilibrium. Unlike the compliance costs, the manily and
enforcement costs have, ceteris paribus, a posiiffect on the
equilibrium quality level. The effects of thesegexwus parameters
have an ambiguous effect on the equilibrium prodpcee. Second,
the study provides empirical results from bivarigieobit model
estimation with survey data at farm level in Keny&ealthier
households with highly educated members are mdkelyli to
participate in the certified supply chain. Educatiand credit access
could play an important role in the capacity-burdi of small-scale
farmers’ association through public-private partebip.

Keywords:bargaining, small-scale farm, voice, bivariate pitob
model

JEL codesD18, 017, 033, Q13, Q17

13 Authors are grateful for the financial supportfrtheConseil Interuniversitaire
de la Communauté francaise de Belgique
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1. Introduction

Food safety standards in developed countries becamanportant
concern for global trade in agricultural and foeddqucts (Henson and
Jaffe, 2008). Food safety scandals and the ensoingumer concerns
with food contamination by microorganisms and médéis in the
European Union (EU) over the 1990-2000 decade hbkacke
governments and retailers to enact stringent fafdtyg regulations
(Jaffee, 2003; Mungai, 2004). Food safety standagels in the
developed countries becomes particularly challepgihen the export
supply chain involves actors from developing coestrwho often
lack financial and skilled human resources requiedcompliance
(Otsuki et al., 2001). For instance, large retaii@ Europe play an
important role in structuring the production andgassing of fresh
vegetables exported from Africa (Dolan and Humph&§01). These
European retailers have been developing their damdsards such as
GlobalGAP and British Retailers Consortium (BRCarstards and
passing them via importers and exporters to foresgppliers in
developing countries who are oft&standards takers”.Accordingly,
there is a concern emerging through the literathed small-scale
farms could be marginalized and excluded from tipe-faod export
supply chain. Some studies argue that farms todl sondoenefit from
economies of size could be the victims of the dgwelent of stricter
food safety standards in developed countries whidebenefits go to
multinational companies and developing countrigesl(Dolan and
Humphrey, 2000; Farina and Reardon, 2000).

This study focuses on the exclusion of Kenyan sstdle farmers
from the export supply of green beans to the UnkKedydom (UK)
retailers. According to the Comext database of &atp 60 to 70 per
cent of imports of green beans in the UK originfiean Kenya
between 1988 and 2008. Until 1990s, the produatiogreen beans
in Kenya was dominated by small and medium-scabailyafarms,
mainly because of its labour intensity (Okello, 28pG* At that time,
the major quality requirements for Kenyan farms everhysical
attributes such as size, shape and spotlessnessvéna met by

4 Collins (1995) mentions additionnal factors thatate, or may create, biases
against small-scale farms. These factors includekiwg capital intensity, human
capital intensity, access to certification, futumearkets and insurance, vertical
coordination, etc. However, the quality of labbattis sometimes referred to as
«interactive labor intensity» acts at the disadagetof large-scale farms.
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applying large quantities of pesticides without keer adequate
protection of the users of sprayers (Okello, 200&jter 1990,

significant events took place in the external ratady environment.
For instance, the Food Safety Act in the UK and ditéctives on
pesticide residues and food hygiene were develapetP90 while

GlobalGAP and BRC food technical standards werenstéite middle

of the 1990s. Due to the pressure from this newuledgry

environment, among other things, the share of Kengmall-scale
farms in the total volume of green beans declines f55 per cent in
the middle of the 1980s to about 11 per cent in12(IDolan and
Humprey, 2000; Jaffee, 2003). Hence, the exclusiokenyan small
farms from the horticultural export supply condew the central
question that this study addresses both analytieall empirically.

To study analytically this exclusion of small farffiem the supply
chain, we rely on the Hirschman (1970)’s framewafkexit’, ‘voice’
and’‘loyalty’. This framework was initially developed to examthe
economic and political behaviour following the deel in quality
among firms, organizations and states. It has Isesre extended to
different contexts especially in agricultural applistudies by the
World Bank (2005), Okello (2006) and Henson ande&af{2008)
where “loyalty” refers to“compliance”. The emergence of more
stringent food safety standards exits less efficlarmers from the
certified quality export sector and drive them termative markets.
More efficient farmers are able tmice with their customers on price
and quality level following a Nash (1950argaining process. This
analytical framework highlight the pay-offs of tHarmers and
exporters involved in negotiation and displays tmain related
comparative statics

On the empirical side, we aim to determine factbet influence the
farmer’s participation in contract using a bivagigirobit estimation
underling interdependence between contracting i&cend access to
credit. We use farm-level survey data collectexinfithe major green
bean growing areas of Kenya between October 2003 ane 2004.

The next section presents the analytical model. Wi section
presents the data. The fourth section presents disclisses the
empirical results. The fifth section gives the doding remarks and
outlines some policy implications.
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2. The analytical model

This section uses the Nash bargaining theory toetaalise a simple
two-player game where a representative Kenyan ssoale

horticultural farmer pertaining to association ardexporter bargain
over the producer price and the quality level & #xportable green
beans to UK supermarkets. In the Nash bargainamgeg two players
demand a portion of some good. If the two proposaia to no more
than the total good, then both players meet themahd. Otherwise,
both get nothing. In our case, following the inb@p of more

stringent private standards, retailers in develomedintries and
producers in developing countries are involved iarghining

interactions. These actors can both gain by remgim the certified
quality supply if the formers offer an incentiveiger and the later
efficiently provide an acceptable quality leveltbéir product. If the
two players cannot come to an agreement, eacheof gwitches to
outside alternatives. We first highlight the asstioms under which
the model development is valid and hence preseamtbirgaining
model and the resulting comparative statics.

2.1. Theassumptions

We consider farmers organised into associationausecthe data used
in the empirical analysis are collected from farsheassociations.
Kenyan small-scale horticultural farmers do not kvardividually.
They rather resort to farmers associations to @mecidiosyncratic
market failure and attain economies of scale (@keM006). This
collective action is beneficial for both producemd buyers. The
farmers can attain economies of scale by shariegfited costs of
compliance and certification while the exporter nwotivated to
contract with farmers associations to reduce trtieses costs of
monitoring and enforcement (Okello and Sindi, 200H)pwever, as
this Nash bargaining is a bilateral game, one ssprtive farmer
instead of the whole group negotiates with the ebgpo

In addition, the upstream and downstream marketisire is not easy
to characterize. Despite that the presence of rti@e one exporter
operating in the growing green beans areas of Kethgre is no
perfect competition. Indeed the exporter still hasarket power as he
can decrease the producer price without loosindpialicustomers. A
given farmer unable to contract with one exportantches to
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alternative markets with less stringent requirementstead of
contracting with a second exporter. For simpliaify analysis, we
assume that there is no strong competition amopgrérs who send
their product to the same UK supermarkets. In #reaining of this
study, we consider the upstream niche market i©aopsony where
one exporter buys all the certified produce frone tbompliant
farmers.

We assume that this exporter is acting as a deleghatthe UK
supermarkets and passes their requirements to Kengeicultural
farmers. Even though we focus only on two actors, kmow from
Dolan and Humphrey (2000) that there are otherrsctuch as
importers, retailers and consumers who are not tewelirectly
involved in the bargaining game. More capable baltiiral farmers
comply with the supermarkets food safety standaadd sign a
contract linking them to the exporter to supply tegquired quality.

Okello and Swinton (2007) highlight the risk thatlinked to such
contractual relationship through the principal-agéeory. The buyer-
exporter is the principal as he is the less-infatmpartner while the
farmer, the well-informed partner, is the agente Tgrincipal faces
uncertainty due to asymmetric information about #if#ort and
performance of the agent that cannot be complaibberved. The
most prevalent risk arises from the opportunisebdviour, that’ is
the risk of deviating from the contractual termsiti#ors conclude that
partial monitoring combining with performance-bagmtting keeps
the agent behaviour aligned with the principal oties. Hence, the
exporter bears monitoring and enforcement costsretuce the
information asymmetryThese costs are assumed to increase with the
number of compliant farmers. Hence, compliant fasmere
“monitored” while non-compliant farmers are not. owkver, both
farmer and exporter still face the opportunistibidagour risk except
when they resort to a third-party authority to avlmose and informal
contracts.
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2.2. Pay-offs of the players

To define the pay-offs of the horticultural farnard exporter, we use
the theoretical model for assessing the welfarelioafoons of the
adoption of developed countries quality standanmdsdeveloping
countries of Fontaineet al. (2009). This model simplifies the
assumptions of Mussa and Rosen (1978) on the demges of
different varieties to consider only one level eftdied quality sold to
consumers. Fontairet al. (2009) follow Tirole (1988) to represent the
quality level using the symbd instead ofqused in Musa and Rosen

(1978) to avoid a possible confusion with quanstypplied. As in
Mussa and Rosen (1978), the same consumer pripaids by the
consumers of a given certified product. Becauseedtification, the
commodity is taken asearchgood, i.e. the buyers are informed on
the quality level prior to purchase. On the demside, the model of
Fontaineet al. (2009) is summarised by the consumer utility fiorct
(1), the demand (2) and the inverse demand (3tdatified quality
product as follows:

uS =6.s-p¢ =0 with 60[8]] (1)
q=1-0=1-% @
pi =(1-d)s (3)

where u, is a linear and monotone consumer utility function
quality levelsas follows; 8 being the consumer valuation of the
quality; p; the consumer price of the certified quality pragube

subscript designs an actor (consumer) while th@reapt traduces the
participation in certified quality marketgthe demand for this

certified product derived by normalising the magsconsumers at
unity as in Mussa and Rosen (1978).

From the equations above, we derive the utilitycfion of the
exporter of green beans. The buyer-exporfrirchases green beans

from compliant farmer for a pricep; and sells them to consumers for

a unitary pricep;. Theoretically, the price received by the producer

should be taken as a premium price to remunerateuiality levek
of his product. However, Okello and Sindi (2006pwtthat the price
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outside the contract is not necessary lower than ribceived in the
certified quality supply. Sometimes it is even Hgtbut it is very
unstable over time. Hence, contract could be censtlas a form of
insurance for price volatility. More details on tfeasons of adopting
contract are provided in the third section.

Let J be the monitoring and enforcement costs, we folkmmtaineet
al. (2009) to specify the exporter utility functiarf in the contract as
follows:*®

ue =(pe- pJa-am=|t- gJs- pS - 9a 4)

Let u;be the utility of the exporter outside the contréaot order
words, his margins when the bargaining fails. We’dknow much
about u; but it is lower than the utility under contract. the
bargaining process fails indeed, the exporter cdogddr additional

transaction costs to identify other farmers’ asstbons ready to
contract and then ensure reliability of supply. Fmplicity of

modelling the bargaining process, we assumeuthat . 0

On the supply side, Fontainet al. (2009) consider a discrete
continuumof suppliers characterized by producer efficienimdex

i restricted to one dimension and defined in ther‘i/rall{eo,l]; however
only producers with larger values pbfparticipate in the export supply
chain as follows:

u’ = p;—sa*l(l—i)—ri >0. (5)
whereu, is the producer utility functionais a parameter exacerbating
changes is and is such that> ;1Cthe group certification costs;
n the number of compliant producers, that is, thes sigoup of
producers whose tyri@[i_;l]. Non compliant farmers obtain a price

p, outside the contract, that is, in alternative reegskOnce again, for

simplicity, we assume the grower’s utility outsidae contract
isu’ = 0.

15 Authors acknowledge a helpful comment from the 11" PhD ABER/BLVE symposium for
mentioning this kind of costs that were not well addressed in our previous draft
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As utility functions of the representative farmd) @nd exporter (5)
are defined in contract and outside the contraet, specify the
corresponding Nash bargaining game and the solution

2.3. The Nash bargaining game

As highlighted in Dowdinget al. (2000), the strategic responses of
Hirschman (1970) are not mutually exclusive altéwes since they
should be used in several combinations. For instabonget al.
(2010) point out a positive dependence betweerttinéract decision
and exit expectations when the grower faces unpgtabout the
business survival. We follow Dowdingt al. (2000) to represent the
three strategic responses as a stylized decisgmnthat begins with
the decision on whether or not to voice followingsatisfaction. The
voice strategy here referred to the Nash bargaintogld be
understood as a particular case of this approathres€hman because
depending on the outcome of voice, the decisionalugther or not to
exit should then be taken. The exporter and a septative farmer are
involved in cooperative bargaining to reach to areament of
supplying a given quality product on a contracthemsis specifying the
price remunerations. Less efficient farmers arelyikio exit when
standards become more stringent while more efficaate to remain
in the export oriented supply sector.

We thus specify a game involving these two playet®wing the
Nash (1950) bargaining theory. The correspondinghegdree is
represented graphically in Figure 1. In the firstage, the
representative farmer and the exporteix bargain over the producer

price p,and the quality leved. In the second stage, the exporter sets

the consumer pricep, depending on market conditions. In the last

stage, the farmer decides whether or not to cantradopting a
backward-induction resolution for this game, salns of the last two
sub games are included in the first stage.
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| and X are involved in a bargaining
interaction over quality ad price

X sets the consumer prige
on the basis of market conditic

D\
Pc

| decides whether or
not to contrac
1
n
Figure 1. Game tree of a Nash bargaining involving the regméative

farmer and an exporter of horticultural products

As we are interested in a bilateral bargaining esscand given that
unlike exit which a dichotomous variablepice or bargaining is a
continuous variable (Dowdingt al., 2000), it is relevant to consider
one value of the farmer efficiency For the purposes of
representation, we consider the median growerettmpliant group
as the representative farmer type among the desaentinuum of
suppliers who negotiates with the exporter. Hiscefhcy is given

byi :i_+1—;'-. As the parameter represents the farmer type who is

indifferent whether or not to supply on a contrattibasis, the
quantity 1—-iapproximates the total productiogfor the farmers

association. Relations (6) and (7) display the-@i&y of the exporter
and a representative contracting farmer:

uf(p;,q,s,C,n*): pS —%saﬂ—% (6)
us(p5.s.0,8)=|1- d)s- p; - ol ()

Clearly two endogenous variables that are the medpricep;and

the quality levels are the key elements of the pay-offs of the two
players as shown in relations (6) and (7). Thigiaccordance with
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the assertions of Okello and Sindi (2006) on thetexts of formal
contracts linking Kenyan producers of green bearexporters.

For agents assumed to be rational and well informigldmaximize
the product of the differences between the valdéheogame and the
utilities of the situation where the players do mobperate (Nash,
1953). Nash (1950) provides a solution to the bhangg problem by
maximizing the arguments of the product of excdsy referred to
as the Nash bargaining product (NBR)is written as follows (Nash,
1953):

Q= Log[(uic - uio)(uj - uf)J (8)

Despite this general symmetric Nash solution, tmecedure of
Binmore et al. (1986) points to an assymetric Nash solution when
there is an assymetry in the bargaining procedurms dhe parties’
beliefs. This assymetry could include the caseiféérent beliefs from
the players concerning the probability of breakdamwthe risk model.
Indeed, as noted in section 2.2, the partial mangocoupled with the
performance-based pricing do not remove all the odppistic
behaviour risk. Hence, considerir;@D[O,l] is the bargaining power
of the representative farmer while S is the bargaining power of the

exporter, the Nash bargaining product becomes:

Q= Log{[Uf(pE 50,60 )-ue ] Jus (s 1S’q’5)‘ui’]l_ﬁ} 9)

where the expressiof is the function to optimize with respect to the
producer pricep; and the quality levek at a given volume of output

q.

Only an implicit solution of the maximization of@éfiNash bargaining
with respect to the producer price is available @ewved as follows:

. C
. Pp =~
(p; S ):argnax} subject toq = 2 s""*ln (10)
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This implicit function denotedhis given by the following expression:

p. = Hs,a.C.3.8) (11)
N 2

with p, = an =0; 9 92 <0. Details on the functiomand the first
op, op,

and second order conditions of the maximization tik¢ Nash
bargaining product with respect to the produceceggre provided in
Appendix 1.

The use of Mathematica does not permit an algels@aliation ins.
Either more efficient algorithms are required on+adgebraic ways
should be used to yield complete solusonHence, in the statics
comparative analysis, we use the implicit functidmorem to
overcome the unavailability of explicit solutionstiwvrespect to the
endogenous variables of the model.

2.4. Compar ative statics

We focus on the effects of the compliance cGstsnonitoring and

enforcement costs, the number of compliant farmers and the
bargaining poweB on the endogenous variables at equilibrium.
Because we do not have an analytical solutionfHferquality level and
an explicit solution for the producer price, we maihmake direct
comparative statics analysis. To overcome this aaibst we follow
Ferrier (2003) and apply the implicit function them on the first
order condition to maximization of the Nash barganproduct with
respect to quality level.

Let the functionF be this first order condition of the maximizatioh o
the NBP with respect to the quality legellt is expressed in terms of
all the endogenous variables and exogenous paresrsdtéhe model
as shown in Appendix 1. In relation (12), we ordpart his simplified
form as follows:

F(pf ,sq,C,dn*,p) = Fé*ﬁsﬂ cop ,Sq,C,dn*,@ :OE%? =0 (12)
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Let zrepresent any exogenous parameter in the funktishilesis
quality level which is an endogenous variable & game implicit
function. The comparative statics are derived ftbmdifferential of a
constant function as follows:

oF

oF oF ds _ oz
dF=—.ds +—dz=0=>—=-9% 13
0s 0z dz OF (13)

s

These comparative statistics display the totalotdfef an exogenous
parameter on an endogenous variable at equilibrAsnwve are using
implicit functions, we can only determine the siwt not the
magnitude of these comparative statics. The deratanins obviously
negative as it is the second order condition ofrtlaimization of the
Nash bargaining product with respect to the quaditael. The sign of
the comparative statics is then reduced to the sifjrthe first
derivative of the implicit functionF with respect to the exogenous
parameter .

To extend this comparative statics analysip;fo we need to account

for both direct and indirect effects of exogenoasameters on this
endogenous variable at equilibrium. Direct effearts computed from
the relationshipwhile indirect effects come from the implicit
functionsF as shown in relations (14) - (17):

d
& =R+ S8 (14)
dp‘; ds
=hs +h,— 15
dJ o) S dJ ( )
dpS’
By 8 (16)
dn *dn
dpS
Po _py oy 9 17)
dg dg
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Table 1 synthesizes the results of the comparatatcs. The details
of the mathematical development are reported inedpgpx 1. The
whole sign of the effects of the compliance costenitoring and
enforcement costs, the number of producers anbdatgaining power
on the equilibrium producer price is ambiguousretit®ugh the sign
of individual components in relations (14) — (1%)unambiguously
determined (see Appendix 1 for more details). @kalhd Swinton
(2006) highlight the complexity of the determinatiof the producer
price is complex in the context of imperfect infatmon. The contract
linking farmers to exporter is such that the latbares the risk with
farmers by paying a price that is variable.

Table 1. Synthesis of the results on the total effectsxoigenous
parameters on endogenous variables of the bargagaime

Endogenous variable

Exogenous parameter o <
C % :ambiguous 3—SC <0
o ddpg :ambiguous (:Ij_sé >0
n ZF:; :ambiguous c(Ist >0
;. % :ambiguous 3_2 <0

Regarding the quality level, the total effect oé tbompliance costs
Con this endogenous variabfs negative suggesting that a quality
level for which compliance requires high costs a$ @asily met. The
inverse is also true. In the period prior to depeldb countries food
safety standards, the major quality concerns wésesipal attributes
of green beans such as size, shape and spotles3hesg physical
attributes were easily met by applying large quesiof pesticides
without however adequate protection of farmers @ka2001)in
Okello, 2006. When the compliance costs with aatertuality level
are too high, there may be a strong likelihood xf. erhe literature
related to agricultural international trade issskews that the quality
level is rarely met when it involves stringent uggments and hence
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high compliance costs. Instead, trade disputes roaogordingly
(Calvin and Krissoff, 1998; Yuet al.,2006).

The sign of the total effect of the paramejon this endogenous

variable is negative implying that the farmer bamgay power has a
negative effect on the quality level at the equilin. In other words,

producers with sufficient room manoeuvre exit rattiean comply

with requirements that are perceived to be stringén stronger

bargaining power reflects for instance best outsiternatives such as
higher prices in domestic or regional markets wtaareality level is

not as stringent as in export supply. Alterndyiveshen farmers have
a limited bargaining power such as in monopsongy theed to copy
with a “do or di¢ scenario. Dowdinget al. (2000) argue that
compliancedoes not necessarily mean satisfactioBxit may not

occur because either its costs are too high or where are no
alternatives.

The total effect of the monitoring and enforcemeasts d on the
quality level Sis positive as expected. These costs are indepldde
to limit asymmetric information between the playergolved in the
bargaining game. The exporter who is less-infornezhrs the
monitoring and enforcement costs to monitor theoréfinade by
farmer. Consequently, these costs enhance thetyyoélthe product
by preventing opportunistic behaviour after acmevicontractual
terms.

The total effect of the number of compliant farmeinsthe equilibrium
quality level is positive. According to this comptive statics
analysis, changes in the quality level and the gipeip of compliant
farmers are of the same sign. This result doessnggest an exit
movement following an increase in quality level. eThresult
corroborates instead the collective action highegh by Okello
(2006). This author underlines the fact that Kenyanall-scale
farmers can avoid being marginalized by stringeotdf safety
standards by banding together into farmers assocgat As the
comparative statics of the compliance costs andsthe group of
compliant farmers on the quality level have opmosigns, their ratio
IS negative suggesting that when compliance cadg,ahe number of
compliant farmers falls. This relation is crucial tespond to the
research question investigated in this study thadllsscale farmers
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should exit when they face increasingly compliasoés with food
safety standards.

With the data availability, we cannot test empifticahe whole
bargaining model. In the following section, we fegnstead on its last
stage in accordance with the back-ward inductisoltgion. Whether
or not a farmer decides to contract depends oreffigency that is
however unobservable. We follow Okello (2005) tcentify the
determinants of the farmers’ efficiency among a skebbservable
characteristics including socio demographic and titiutgonal
variables, physical, human and social capital.

3. Data description

Given that the producer efficiency is unobservalthes empirical
model focuses on the observable farmer contraaegsion in the
last stage of the game tree of Figure 1. Contrgctarmers being
assumed to be the more efficient as developedeptévious section.
Because we use cross-sectional data, we cannatpram empirical
test of the whole bargaining model. In addition &e®e the
participation decision is a dichotomous variable,e wapply
econometric estimation appropriate to qualitatiepehdent variable.
Before developing the econometric model, we presantibles and
data description.

3.1. Variables and data description

We use farm-level survey data collected betweerolagst 2003 and
June 2004 in the major green bean growing aredenfa. From a
list of major green bean growing villages was draama 30 villages
that have both contracting and non-contracting éasmvere randomly
selected. Six farmers were randomly sampled froch e the 30
villages giving a total of 180 farmers.

To select the select the relevant variables thafldc@xplain the
contracting decision, we follow Okello (2005) andféwet al. (2007)
and use institutional variables (extension, distab@w markets and
bean collection centre and access to credit), tmldecharacteristics
(gender and age), physical capital (wealth, farsets farm size and
green beans plot size), human capital (educatiod frmer’s
experience in growing green beans). Contractingnéas have access
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to credit, training, and provision of informationopided the exporter.
Non contracting farmers

The dependent variable is a dichotomous variablalégg one if the
farmer contracts with an exporter to supply cestifiquality green
beans and zero otherwise. The selected explanatanables
encompass the institutional variables, householdradteristics,
human and physical capital presented above. TablenAppendix 2
describes the variables used in the model. Theebkiglevel of
education is a discrete variable opening to 9 &evslsplit into 9
corresponding binary variables.

3.2. Summary descriptive statistics

Table A2 in Appendix 2 displays the summary desm@pstatistics
using the central limit theorem on mean values ohtiouous
variables. Table A3 in Appendix 2 gives the summatgtistics

descriptive usingy?test on variances of dichotomous variables.

Table A2 in appendix 2 shows that that monitoredsetold heads
are in average slightly older (40 years) than uniooed ones (38
years). The mean values of the age squared arnubtisehold head’s
education level do not differ significantly betweemonitored and
monitored households. The farm size does not rdgfgnificantly

between monitored and unmonitored households bunitored

households have larger plot sizes (acres 0.55) tranonitored
households (acres 0.47). In addition, we find igaiicant difference
in the mean values of main assets, aggregatedsassdt off-farm

income between these unmonitored and monitored efmolds but
monitored households are wealthier than unmonitboedgeholds. We
do not find significant differences between moretbr and

unmonitored households in terms of access to s=3vig terms of
distance in walking minutes to markets and greesn®ecollection
centres.

Unmonitored farmers receive higher prices for dota and extra fine
beans, respectively Ksh 43.7 and Ksh 46.8 per klogagainst Ksh
28.8 and Ksh 38.4 per kilogram for monitored hoosdt This
suggests first that high prices are not the onlgdlve that farmers
pursue in producing under contract. Table 2 hgitid the relative
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importance the mains reasons evoked in supplyimgfied product.
For about 58 per cent of the respondents the mesh reason for
concluding a contract with an exporter is to beneém an assured
market. This reason is particularly important farniers enjoying an
experience in growing green beans who may have ifgpec
investments. The share of farmers who expect tcsdtle prices is
about 13 per cent while those who hope to benedihfhigh prices
through contract represents only 12 per cent. Hewdngh prices
constitutes one of the main second reasons fortexp@ contract

The relative importance aharketand payment guaranteedcoupled
with stable and high prices as reasons for contracting show that
farmers face a strong uncertainty in selling greeans to brokers.
However; even within contracts, unstable pricesaiama considerable
concern. Okello and Sindi (2007) argue that proxmdd vary because
of brokers’ activities generating sometimes pripecgilation. Out of
the contract, the prices vary more substantiallyeyl can rise to six
times higher especially in the period of high dethéor beans in the
United Kingdom. The fact that farmers pay loan nes@ from the
exporter could also explain low prices prevailimglar contract.

Table 2. Relative importance of the main reasons for produander
contract

Frequency of the main reasons
Possible reasons for as a percentage of respondents

contracting first reason second third reason
reason

Market guaranteed 58 18 7
Stable prices 17 17 10
High prices 12 23 19
Loss of money with 4 1 12
brokers 3 3 7
Access to new pesticides 2 23 29
Payment guaranteed 2 10 5
Access to quality seeds 2 - -

Information access

Source: Survey data at farm-level in Kenya, Oct@i€¥3- June 2004
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The experience in growing green beans measurddaestthe farmer
grew green beans between 2000 and 2004 does fertsignificantly
between monitored and unmonitored households.

Table A3 in Appendix 2 presents the descriptiveisias for binary
variable using chi-square test analysis. The maignif&cant
differences between unmonitored and monitored Hulde relate
mainly to credit access and at lesser extent tohtgkest level of
education in the household and mechanization. Magut households
are very likely to receive credit and access to haazation even
though they face high likelihood of illiteracy.i# worthy to point out
the bilateral casual relationship between the dmmous variables
“contract” and “credit”. In These variables are etetmined because
the socio demographics household’s characteristiietermine
simultaneously contract participation and creddess. This feature is
of particular importance on econometric estimat@as shown in
section 4.

4. Econometric estimation and empirical results

We investigate the determinants of contracting sleci in growing
green beans to explore the unobservable produderieatyiin

relation (6). In deed our theoretical model assurtied efficient
farmers are likely to supply exportable green bedaos UK

supermarkets by signing a contract linking thenths exporter while
inefficient farmers are very likely to exit the lsss following the
inception of rigorous food safety standards.

As the dependent variable “contract” is a dichotameariable, we
would adopt a univariate probit or a logit modelldawing Greene
(2003) provided there are no autocorrelation betwsseme variables.
These two models yield comparable results as Hrlatd normal and
the logistic distributions belong to the same grofipxponential laws
(Thomas, 2000). However, there is an important eongdiconcern
about the autocorrelation between variables “catitrécredit”. There
is a risk of endogeneity bias as the most imporsantrces of credit
are the farmer’s associations and the exportewé\are working with
farmers who are producing within associations, ¢hafo contract
have ceteris paribusmore access to credit. Alternatively, farmers
producing on a contractual basis benefit from sewioffered by the
exporter such as training and access to credit.tr@dnis and
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endogenous variable in the credit equation and lgtex is also an
endogenous regressor in the contract equation. d{4ensimple probit
or logit estimation involving these variables wouyidld inconsistent
estimates. We do not have relevant instrumentahbkes to address
this endogeneity bias as credit and contract adeteomined, i.e.
every variable explaining one of them is automdiiceelevant to

predict the other one. To cope with this issue ali@fv Greene (2003)
to set up a seemingly unrelated bivariate prohitegion as follows:

yIZW’al"'ul YZ:V\/az’fUz
contract; _[1if y; >0 credit: _[1if y, >0
h= {O otherwise Y2 {O otherwise
(18)

where y,and y, are, respectively, latent variables for contract
choicey, and credit accesyg,, wthe transpose vector of explanatory
variables,a,and a, the parameters andg and u, the error terms for

contract and credit equations. Here we adopt timeesaxplanatory
variables for contract decision and credit accegsa#ons but these
variables from one equation to another if thesadyirvariables were
not codetermined.

The errors terms are assumed to be bivariate namsaltisfy:

Elu, /w]= Elu,/w]=0
Varlu,/w] =Varu,/w]| =1 (19)
Corrfu,,u,/w|=p

For the two standard-distributed variablesand u, the joint
density probability is given by the bivariate notrdastribution ¢ as

follows:
1 1( u?+u?-2puu
dul'uz): __( - 12_p2,0Ul zﬂ (20)

ex
2m, 0, 1~ p° [{ 2

where p is a correlation parameter denoting the exterwhah the
two error terms independent to each other. Undemthll hypothesis
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of,o:CO\,{ul,uzlw]:O, the model consists of independent probit
equations which can be estimated separatelygagnlices to two

separate standard normal distributions. Othervisetwo error terms
are correlated as the probability of one dependerthe probability of
another and a seemingly unrelated bivariate madeldre appropriate
to yield consistent estimates.

Prices are not included as explanatory variable cohtracting

decisions because they do not reflect intrinsio&t characteristics;
they are rather determined within the bargainirggess. Furthermore,
variables such as “mechanization” and “specificestments” are
omitted to avoid multicollinearity bias as the maise of credit is to
improve agricultural practises and put in placecgpmeinvestments

required to meet the requirements of the certifteahlity supply.

Some variables such d&sgh education Ohigh educatios 5 - 9 are
withdrawn from to biprobit estimation to preserdelml fitness of the
model.

Table 2 gives the results of the bivariate probiineation. In addition,
using the Wald test on joint significance, we rejéee restricted
model where all the slopes in the model are caiotstl to have zero
value. This means that all the explanatory vargldéen together are
relevant in the bivariate probit model. The estedavalue of the
coefficient of correlation between the two struatudisturbances is
p© = 082 with a t-statistic value of 0.056 (Table 3). Oe thasis of the

likelihood-ratio statistic for the null hypothegis= , @e reject this

null hypothesis at 0.01 significance level of prolity using a chi-

square test. This result econometrically suggekit @ probit

estimation instead of two separate probit estimatics appropriate.
Economically, this suggests that participation emtcact can not be
analyzed independently from access to credit. fidsalt confirms the
observation from FAO (2006) that smallholder comptie to private-
sector standards set by European retailers isbieagiut « only with

large financial support and technical assistanaamfrthe donor
community, which other countries of less importatceEuropean
markets may not be in a position to attract ».

According to Thomas (2003), we cannot directly makeeliable
interpretation on the estimates and &,because they do not really
reflect the parameters of the latent variable. absolute scale of the

106



coefficients in a binary choice model gives a digd picture of the
response of the dependent variable to a changeérh® explanatory
variable because the model is actually of a prdibalf{Dong et al,
2010). The only useful information provided by thesstimates
provide is the sign of the change of an explanat@iyables on the
probability of contracting decision.

Marginal effects are required to obtain the sewvigjti of the
probability of supplying certified quality with rpsct to each
explanatory variable. We make interpretation onlihsis of both the
sign and the magnitude of explanatory variablesnfroomputed
marginal effects presented in Table 4.

Some socio demographic variables such as the agédbsehold’'s
head and the highest level of education in the doolsl play an
important role in enhancing the likelihood of a tantual supply. An
additional one-year of the farmer raises the proibalof contracting
by 0.04. There is no strong prior expectation camog the sign of
this variable. Indeed, age may be an indicator xjjegence or
represent a reluctance to take up new technologisfaw et al.,
2007; Gebremedhiet al.,2009). In this study, older farmers might be
more willing to produce under contract than youngees because of
their specific investments in green beans busitlesisthey want to
safeguard. If the age reflects experience, itsceffeould be similar to
that of the time of growing beans. But we realibattthere is no
strong correlation between the two variables. Ifomat “timegro” in
the model, the marginal effects of the variablee®agn the likelihood
of producing under contract becomes 3.7 per caitithcloser to 4
per cent.
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Table 3. Results of the seemingly unrelated bivariate gresiimation
on the dependence of contract decision and creddss

variable estimate t-value p-value
contract equation
age 0.10Z 1.71 0.087
age squared -0.00F -1.61 0.107
education -0.029 -0.44 0.660
high education 1 6.607** 7.41 0.000
high education 2 0.078 0.14 0.889
high education 3 0.141 0.36 0.715
high education 4 0.198 0.34 0.733
distance to market -0.092 -0.62 0.535
distance to green 0.204* 1.99 0.047
bean collection centre
farm size 0.060 0.41 0.680
plot size -0.005 -0.03 0.974
off-farm income -0.000 -0.18 0.858
assets-value -0.000 -1.13 0.259
timegro 0.006 0.91 0.363
records 0.360 1.53 0.125
wealth 0.239* 1.95 0.051
constant -8.195* -2.42 0.015
credit equation
age 0.039 0.67 0.505
age squared -0.000 -0.75 0.454
education -0.016 -0.24 0.811
high education 1 6.983** 7.88 0.000
high education 2 -0.035 -0.06 0.950
high education 3 0.008 0.02 0.983
high education 4 0.689 1.13 0.258
distance to market -0.072 -0.49 0.621
distance to green 0.014 0.15 0.883
bean collection centre
farm size 0.195 1.38 0.167
plot size 0.016 0.10 0.918
off-farm income 0.000 1.07 0.285
assets-value -0.000 -0.35 0.730
timegro -0.008 -1.29 0.198
records 0.39% 1.68 0.094
wealth -0.031 -0.24 0.812
constant 0.268 0.08 0.937
P 0.821 0.056
Number of observations = 171

Likelihood-ratio test ofo =0: x? (1) = 4453"

Test of global fitness: Walgy? (32) = 257344 with prob>chi2 = 0.000;
Log pseudolikelihood = -189.05
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Table 4 Computation of marginal effects from bivariateolpt
estimation

variable Marginal effetcts t-value p{;\rlflltl;e

age 0.04 1.71 0.08
agé -0.00 -1.61 0.11
education -0.01 -0.44 0.66
high education 1 0.48** 12.17 0.00
high education 2 0.03 0.14 0.89
high education 3 0.06 0.37 0.71
high education 4 0.08 0.35 0.73
distance to market -0.04 -0.62 0.53
distance to green

bean collection 0.08* 1.99 0.05
centre 0.02 0.41 0.68
farm size -0.00 -0.03 0.97
plot size -0.00 -0.18 0.86
off-farm income -0.00 -1.13 0.26
assets 0.00 0.91 0.36
timegro 0.14 1.57 0.12
records 0.09* 1.95 0.05

agricultural wealth

A level of education in the household correspondmgn incomplete
primary increases the probability of supplying grdeeans through
contract with exporters by 47 per cent. While mimum level of
education is required to comply with food safetgnstards through
better farming capacity and access to informat{debfemedhiret al.,
2009), we do know why this specific level of edimatplays the most
important role compared to the other three levelseducation
included in the model. However, the education afdehold’'s head is
not statistically different from zero. Asfaet al. (2007) find similar
results using an adoption decision model. Theskoasitconclude as
in Basu et al. (2001) that an educated member in the household
“confers a positive externality on the illiteratgeats in the household
by sharing the benefits of his (her) literacy”.

The distance of the nearest bean collection cdmra the farm in
walking minutes has the unexpected sign becauserdases by 8 per
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cent the probability of concluding a contract watf exporter. Indeed,
distance to market institutions acts as marketiogtsc (Keyet al.,
2000; Omamo, 1998) and then lower the likelihood noérket
participation. The only interpretation to this upexgted sign is that
there should be a bias in measuring this distasadldhe farmers do
not have the same speed in walking. Additionallnfers could
easily overstate or understate the duration of wglkhe distance to
markets from their farms.

The total wealth of the horticultural farms increashe probability of
contracting by 9 per cent. Wealthier farmers casilgaake required
investments to comply with new food safety stangardxpensive
improved seeds and new chemicals should still dffiole to
households with high total wealth.

5. Conclusions

This paper makes three interesting contributionstht® emerging
literature on non-tariff measures and small-scaeid¢ultural farmers

in developing countries. The first contributiontgsbase the analytical
framework on Nash bargaining theory as a partictdae of the “exit,
voice and loyalty” framework of Hischman (1970). eTtexisting

literature does not point out the possible relatb@tween these two
frameworks.

The second contribution of this paper is to confithe strong

dependence between contracting decision and cradtess in

developing countries using the seemingly unrelatgtession. The
existence of a high coefficient of correlation beén the structural
disturbances of contract decision and credit acegsations suggest
that the use of a simple probit estimation is n@prapriate to this

situation.

The third contribution of this study is to make atempt in testing
empirically the Nash bargaining model even thougly one stage of
the model is tested, the contracting decision. ddta availability does
not permit to test the whole bargaining game givengerception of
disconnected analytical and empirical parties. Vercome this limit
and fully test the whole bargaining game, longitadli or cross-
sectional time series data enabling time variatbproducer prices,
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compliance costs and farmers’ intrinsic charadiesswould be
required.

Our stylized bargaining process is built on two ptementary
analytical and empirical approaches. In the anaytmodel, we have
considered that compliance with private food statsi&llows a kind
of voice, here understood as a cooperative andtelala Nash
bargaining process. The main results from the coatpa statics
analysis show that the compliance costs and thgabang power
have a negative effect on the quality level, anigalbnt effect on the
volume of the product and an ambiguous effect enpttoducer price.
Transaction monitoring costs have on the other hausitive effects
on the quality level both in proactive and reactiseenarios, a
negative effect on the volume of output and amhigueffect on the
producer price. The average costs have a negdtaat en the quality
level while these exogenous parameters have amigeffects on the
producer price.

In this analysis, we consider only static bargainWe have of course
taken into account monitoring costs to prevent oymistic behaviour

from farmers who should deviate from contractuamte However,

this risk of opportunistic behaviour is not thorblygavoided. Hence,
a dynamic bargaining model with anticipations sdobting more

additional useful information.

We thereafter make an empirical analysis usingesudata collected
at farm-level for 180 households in Kenya to prevmloxies of the
producer’s efficiency that is governing participati in certified
guality supply chain. However, it is worthy to ndtat the empirical
analysis is not a test of the analytical model. hRgt it is a
complementary analysis made to know better whauente the
producer efficiency before entering in a voice s

These results may have some policy implicationr&lis an evident
need of institutional support in the favour of hauttural farmers to
promote their participation in certified supply ehaTraining and

credit access facilities could play an importarie nm strengthening
the capabilities of these horticultural farmers amgintaining them in
the business. Both public and private actors witenith to participate
in the capacity-building of green beans growersetoain in the green
bean business must focus on such aspects. In @ddigrivate
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standards set by retailers of developing counstesuld not be only
analyzed in terms of possible exclusion from agibess. Positive
externalities in the favour of the small farmersildoemerge from the
adoption of voluntary standards such as the ethtirading initiative
(ETI) by the leading UK retailers to compete eatheo (Freidberg,
2004).
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Appendix 1- Mathematical developments of Nash bargaining
product, implicit solution with respect to producer priceand
compar ative statics

1. Analytical expression of the Nash bargainingdjoici
— c q a+l C g [ c ]1_ﬁ
Q=Logy| p; —-, "~ < l(@- d)s-p: -8

2. First and second-order conditions of the maxatnim of the Nash
bargaining product with respect to the producerepri

IO;* _ l{s,q,C,O', . ,,8) _ (ZC + n*qsa+1)(1— ,2: 2n" B((1- g)s-9)

’Q__ @-8 4pn°”° <0

ops”  (1-ds+ps+of (nlas™ -2p)+2cf

3. Analytical expressions of the comparative ssatising the implicit
function F

a). Implicit function F

Flos sac.an . p)=F(Hsa.c.on.Bsac.on.p)

_-2lc-n"p: J1-a)u- B)+ n'as* (a-1)s1+ a5) + 1+ a)B(p; + 3))
(2C -2n'p; + n*qs“a)(p; +(q-1)s+ 5)

=0
b). Comparative statics on varialdeising the functionF

ds _oF _-2C-n"p;)fa-1)+n'as*(a(a-1)s+(1+a)p; +9))
dB3  op (2c-2n' pe + n*qsa“)(p; +(q-1)s+9)

<0
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ds _oF __ 2l+a)n'gs’s

<0
dC oC  (2c-2n'p¢+n'gqs)
P
65705 (55 -dor ]
ds _oF _ 2A1+a)Cqs'B -0

dn on (ZC 2n" pg +n qsa+1)

4. First derivatives on the producgf, using the functioh:

h. = plt-)+ (a+Das"(L-£)>0

1B,
=

h=-B<0

h —C('G*,:l)<0
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Table A.1. Variables definition

Variable name

Variable definition

Dependent variable
Contract

Explanatory variables:
Household'’s characteristics
Age

Age squared

Gender

Education

High-education
High-education 0
High-education 1
High-education 2
High-education 3
High-education 4
High-education 5
High-education 6
High-education 7
High-education 9

Household’s assets & wealth
Farm-size

Plot-size

Assets-value
Off-farm-income
Total-wealth

Access to services

Market

Green bean-collection

Credit access

- Prices incentives
Price-fine-beans
Price-extra-fine-beans
- Good hygienic and
agricultural practises

Records

Experience in growing beans
Timegro

Mechanization

Specific investments

1 when the household produces
under contract and 0 otherwise

The age of the household head in years
The square of the age of the household head
1 for male and O for female
The education level of household head in yearstspen
to school
The highest education level in the household
No body in the household goes to school
Incomplete primary school
Completed primary school
Completed junior secondary school
Completed O level
Completed A level
Completed college diploma
University graduate and above
Incomplete O level

The size of the farm in acres

The size of the plot of green beans in acres
Aggregated value of assets by type in Kenyan
shillings

Off-farm household income in Kenyan shillings

Total wealth of the household in Kenyan shillings
Distance of the nearest market from the farm in
walking minutes

Distance of the nearest green bean collection eentr
from the farm in walking minutes

1 if the household receives credit and 0 otherwise

Price of fine beans in Kenyan shillings per kilagra
Price of extra fine beans in Kenyan shillings per
kilogram

1 if the household keeps records of his farm’s
operations for the last crop and 0 otherwise

Number of times the farmer grows green beans in the
five past years

1 if the farmer has an ox-plough, oxen or tractat &
otherwise

1 if the farmer has a chemical store or a gradivegls
and 0 otherwise

Source: Survey data at farm-level in Kenya, Oct@®3- June 2004
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Table A2 Descriptive statistics and test statistic on medns
continuous explanatory variables

Mean Test
Variable name Monitored Unmonitored - p-value
statistic
households households
Households’ demographic
characteristics
Age 39.7 37.5 1.9* 0.16
Age squared 1702 1548 15 0.13
Education 8.3 8.9 -1.6 0.11
Households’ assets &
income
Farm-size 3.4 2.7 1.6 0.11
Plot-size 0.5 0.5 2.1%* 0.04
Assets-value 10180 90,70 1.1 0.27
Off-farm-income 38,62 33,08 0.7 0.49
Total wealth 235,38 186,10 2.6%** 0.01
Access to services
Market 34.0 35.5 -0.7 0.47
Bean-collection 30.4 30.0 0.2 0.88
Prices incentives
Price-fine-beans 28.8 43.7 -9.1%** 0.00
Price-extra-fine-beans 38.4 46.8 -4, 1%+ 0.00
Experience in _growing
green beans 1.5 12.01 1.4 0.17

Timegro

Legend*, ** and*** denote statistical significance at 0.10, 0.05@081 probability level respectively
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Table A3 Descriptive statistics and chi-square test ansysivariances of dichotomous explanatory variables

Monitored households Unmonitored households _ » .
Variable name Sample % Sample size % X ftatIStIC p-value
size est
Gender (Male) 77 80.21 68 80.00 0.12E-02 0.97
High-education 0 (Yes) 2 2.08 0 0.00 1.79% 0.07
High-education 1 (Yes) 26 27.08 23 27.06 1.37.10 0.99
High-education 2 (Yes) 39 40.62 34 40.00 0.01 0.99
High-education 3 (Yes) 4 4.17 4 4.71 0.03 0.97
High-education 4 (Yes) 17 17.71 19 22.35 0.61 0.54
High-education 5 (Yes) 1 1.04 0 0.00 0.89 0.37
High-education 6 (Yes) 7 7.29 4 4.71 0.53 0.59
High-education 7 (Yes) 0 0.00 1 1.18 1.14 0.26
Credit-access (Yes) 77 80.21 20 23.81 57.35** 0.00
Records (Yes) 30 31.25 20 23.81 1.24 0.27
Mechanization (Yes) 51 53.12 34 40.00 3.1 0.08
Specific investments (Yes) 9 9.37 7 8.25 0.07 0.79

Legend: *, ** and *** denote statistical significaa at 0.10, 0.05 and 0.01 probability level respebt
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Chapter 5
Summary, Conclusions and Recommendations

For developing countries (DCs), integration intolgll markets offers
the potential of more rapid growth and poverty dun. African
Caribbean and Pacific (ACP) countries are bengfitirom trade
access to the European Union (EU) markets in tdwork of the
ACP-EU partnership agreements and the least des@lapong them
benefit from the European Everything But Arms (EBA)tiative.
These countries also are eligible to the EU’'s Galird System of
Preferences (GSP) granted to developing countines she 1960s.

Despite these trade preferences however, ACP gesntlid not

improve their trade performance into the EU. They @mther among
the most vulnerable countries in the global tradéygtem. Global

trends from several analyses on the agricultural &od trade

between ACP and EU countries show that regardiad=t, the trade
with ACP countries remains marginal. Indeed, I to 2.5 per
cent of the EU imports come from the ACP regioncdémtrast, ACP

countries are strongly dependent on European desriecause they
represent the destination of nearly 30 per ceatldACP exports.

For these countries, tariffs barriers do not playnaore a hampering
role against the development of their exports. Tk of their

performance is stemming from other forms of tradeibrs. Several
studies mention that among these « other formgaufet barriers »
non-tariff measures may undermine food and agucalltexports of
developing countries to developed countries markéte lack of

skilled human resources and financial capabiltiiesomply with non-

tariffs measures may explain this situation.

However, few studies model the wide range of noifftaeasures set
in the international food and agricultural markeRather, most
researches focus on a single kind of standards dissertation is a
contribution to the challenging task of modellingnrtariff measures.
We first identify trading countries and commoditigaded and the
sample period. Due to data availability, we consttieee horticultural

products (green beans, fresh peas and avocadod)sanitozen fish

fillets. Green beans are imported in Belgium-Luxenng, France,
Germany, Netherlands and the United Kingdom fromy&ebetween
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1988 and 2008. Fresh peas are imported in the Natlos and United
Kingdom from Kenya and Zambia between 1988 and 2@&cados
are imported in France from Kenya for the same tpaaod while
frozen fish fillets are imported in Belgium, Francgermany, Italy,
Netherlands, Portugal and Spain from Kenya, Ugaartth Tanzania
taken together between 1988 and 2006.

The first essay (chapter 2 of the thesis) quastifié the non-tariff

measures that are likely to affect the Europearonspof horticultural

and fish products from selected African countrid& choose these
non-traditional exports because they face sigmticamon-tariff

measures unlikely the traditional African expontEls as coffee, tea,
cotton and sugar that are subject to classicakttztriers. In this
essay, we use the price-wedge method to provideafagquivalent of

non-tariff measures, that is, a level of custoniffténat may distort

trade to the same extent as the set of non-taréasures under
evaluation. In this approach we account for (i)oduction

differentiation following the assumption of Armimgt (1969)

according to which products are distinguished bgirtiplace of

production and (ii) factor endowments among tradiogntries.

The main contribution of this essay is that unlketevious studies in
this area, it considers a CES aggregator indexnpoits that compete
with domestic supply. Our results show tariffs eqient values
averaging between 40 and 60 per cent for trade asfichltural
products and oscillating between 10 and more thah (&r cent for
frozen fish fillets especially during the EU barexipds. In addition,
we observe strong variations in the values offtaquivalents among
importing countries and over time. One possiblelangtion of this
inter-importing countries variation of the tarif§@valent is that the
NTMs are not implemented equally among EU countwbsde over
time there are changes in rules within the regulatyironment.

The first limit of this essay is that it does natceseed to match
demand and supply conditions into a unique analytimmework.

Rather it considers price inputs as plausible umsénts to deal with
endogeneity bias raised from demand side analybis.second limit
of this essay is that it keeps the assumption entidal preferences
among trading countries especially in consideringe ovalue of

elasticity of substitution among any countries pair
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While the essay just provides a measure of noff-taeasures, the
second essay (chapter 3 of this dissertation) gegsnd and assesses
the trade effect of these NTMs using the resultenfithe previous
analysis. Considering a gravity approach which pgprapriate to
analyze disaggregated data, the tariff equivalemés used as one
component of the unobservable trade costs betwadmg) countries.
The use of a tariff equivalent generated from theepwedge method
in gravity equations is the main contribution ofstlessay regarding
the existing empirical literature. Our results showat non-tariff
measures set in the selected European importingtges: do not
affect the trade in horticultural products but digantly reduce the
imports of frozen fish fillets. Differences in emipal results between
these two products are on the one hand due to fth&insic
characteristics. Fish products are indeed proneapid pathogenic
contamination. Hence, a considerable volume of fmwbduction
around the world is loosed due spoilage. Hygienasues in the
form of microbiological contaminants are of highpiomtance in the
markets channels of frozen fish fillets while theperts of
horticultural products are especially sensitive ttee Maximum
Residues Levels (MRL) in pesticides. On the otiend, literature
underlines an important foreign direct investmentthe Kenyan
horticultural sector that could ease compliance hwiton-tariff
requirements. Once again the trade effect varigssacimporting
countries suggesting that the African exportingrntoas would gain
in targeting these differences and dealing withmthm bilateral
negotiations on trade issues.

Apart that it is possible to improve the resultsd@aling with the
endogenous tariff equivalent, the essay should @ssider evolving
extensions on the gravity equations regarding tlaxation of its
classical assumptions.

The third essay (chapter four of the dissertationjnbines two
complementary approaches: an analytical and an rialpi
investigation to understand the decision marking fatm-level

following the mergence of stringent standards. ti@nanalytical side,
we confront the strategic responses outlined isdtiman (1970) with
the Nash bargaining theory to conceptualize azsglibilateral game.
A representative farmer and exporter bargain okergrice and the
quality level of exportable horticultural productThis study

particularly shows a possible exclusion of sma#llsdarms from the
lucrative export supply following the high compl@ncosts inherent
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to stringent standards. While the essay constitwas original

approach to deal with non-tariff measures and ealhedood safety

standards, it suffers from the several assumptalopted about pay-
offs (utility functions) of the two players involdein the bargaining
game. Its complementary empirical approach, eliengh unable to
test the whole theoretical model largely contrilsutie show, using a
bivariate probit model, that contracting decisiorada at Kenyan
farm-level is strongly dependent to credit acce$is result

corroborates the observations from several studiasng that the
success of Kenyan horticultural sector supply sitypnrequires

significant financial support and technical assiseafrom the donor
community.

Non-tariff measures constitute a huge topic that oat be only

undertaken in the form of price and trade effeats @ontracting

choices. Farmers are also consumers and consfiegeently the

main workforce in African family farms. Hence, theged to consume
safer food and work in good social and environmeraaditions. This

is to mean that additional investigations could deeflocus on the
social welfare considerations, at both domestic amérnational

levels, as recent studies show that stringent sadelty could be in the
same time trade distorting and welfare enhancing.
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