Food Safety Standards and Export competitiveness in the Food and
Processed Food Industries in Asia-Pacific Countries

Md. Ashfaqul I. Babool & Michael R. Reed
ashfague03@uky.edu

Paper prepared for presentation at the | Mediterranean Conference of Agro-Food
Social Scientists. 103™ EAAE Seminar ‘Adding Value to the Agro-Food Supply Chain
in the Future Euromediterranean Space’. Barcelona, Spain, April 23™ - 25 2007

Copyright 2007 by [Md. Ashfaqul I. Babool & Michael R. Reed]. All rights reserved. Readers may make verbatim
copies of this document for non-commercial purposes by any means, provided that this copyright notice appears on all
such copies.
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Developing country producers face several constraints related to food saf ety
standards imposed by developed countries. The purpose of this study isto identify
factors affecting export flows with respect to food safety standards; and to measure the
effects of food safety standards on exports.

This study incorporates afood safety variable in agravity model. The analysis
uses aggregate data for bilateral exports of processed food products, and data for factors
affecting bilateral export flowsfor 17 years on 16 OECD and Asia-Pacific countries.

The results show that food product exports are negatively affected by aflatoxin
standards. A one percent increase in food safety standards decrease exports by
approximately one percent. This means that large changes in food standards (which are
common these days) will have salutary, deleterious impacts on food exports by

developing countries.
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Food Safety Standards and Export competitivenessin the Food and Processed Food

Industriesin Asia-Pacific Countries

International trade in food and processed foodlypects has expanded enormously
over the last ten years. World exports of proce$sed increased at the rate of 8.5% per
year during 1970-2003, and the share of processmtlipts in agricultural exports
increased from 42% in 1990-91 to 48% in 2001-02, (2006, cited in Mohanty). The
reason behind this upward trend outflow in procégseducts is developed countries’
changing food consumption patterns and the growergand for “ready to eat” food.

While the growth in demand for ready to eat fooghtes exciting opportunities
for food processing industries, developed courtaagironmental and health related
requirements act as important non-tariff barrierextports. Developing country
producers face several constraints related to asangly more stringent food safety
standards imposed by developed countries. The th&E.U., and Japan have strict
requirements on food and processed food produdferidg standards across markets
are another constraint. For example, chlorine églus many countries to destroy
pathogenic bacteria in food but in other countitiés completely forbidden in food
contact applications.

The food safety concerns by developed countriesair&vithout merit. A wide
range of chemical substances including pesticiddsaaditives are commonly used in
food production and processing, and residues aktlsbemicals may remain in the end
products. These residues can be harmful for hunaanisials and plants, and the

environment in which they live. So, consumers inad@ped countries have exhibited a



high level of food safety concern related to tipeocessed food supply, though their
growing demand for “ready to eat” food has increag¥eveloped countries have
increasingly called for assurances that food is frem substances such as pesticides,
chemical additives, hormones, and antibiotics. El®v, the economic nature of the food
safety issue in developing countries is somewH&drént from developed countries.

Their concern is about food safety regulations @@ by developed countries that act as
important non-tariff barriers: these standardsaase compliance costs of suppliers and
thus reduce their export competitiveness.

Despite the concern of the term “Food safety” ithbmational and global forums,
little attention has been paid to examining its giogl relationship with international
competitiveness. This study aims at reviewing eémgles Asia-Pacific food exporters are
facing in exporting to developed countries, becaddeod safety standards. The
purpose of this study is twofold: first is to idéypfactors affecting export flows with
respect to food safety standards; and secondneésure the effects of food safety

standards on exports from the selected countries.

Review of literature:

There are a considerable number of studies regafdod safety and
international trade that range from theoretical policy analyses to empirical analyses.
However, empirical analyses of the impact of statsland technical regulations on
trade, in particular food safety standards, on exfmws in the food and food
manufacturing in Asia-Pacific countries are relalyvsparse. The literature includes two

types of studies. Ones that perform case studissrgeys for policy analysis on food



safety standards and the challenges exporting faces due to increasingly more
stringent food safety standards. Another groupleyspeconometric models to
determine how domestic policies impact bilateradi& flows. The econometric approach
which is most often used in the literature is thevgy model. Some investigators
construct policy indices (food safety standards}iywey and use these indices as proxy
for the severity of standards in the gravity mo@#her investigators use direct measures

of food safety standards.

The gravity model:

The gravity model, Tinbergen (1962) and LinnentE®66), is commonly used to
determine whether a domestic policy positively egatively influences the
competitiveness of international trade. A numbeauthors set up domestic standards
and technical regulations as proxies for their iotganvironmental stringency) or
severity (food safety standards) in the gravity eloAmong the noteworthy works are
Harris et al. for environmental policy impacts, alayasuriya et al., Wilson and Otsuki,
Otsuki et al., and Lacovone for food safety regoiet.

Harris et al. investigated the relationship betweevironmental regulations and

international competitiveness using the followingnh of the gravity equation:

INIMP,, = B, + ,INGDP, + /3, InGDP, + S, In POP, + 5, In POP,
+ B, INDIST, + B,ADJ, + B3, INEEC,, + B, InEFTA, + /3, In NAFTA,,

+ By, INLAND, + f3;; In LAND; + B InSCii + B3 InSC;, + Uije

where,In represents natural logarithi®M;;; is the imports of countryfrom countryj in

yeart, GDP;;, GDP};, the GDPs of countriyandj, respectively, in yedr POP;;, POP;,



the population of countriyandj, respectively, in yedr DIST;;, the distance between
countryi andj; ADJ;, , EECy, , EFTAi;, andNAFTA;;, are dummy variables identifying
adjacency and trade agreemeh#ND;, LAND;, the land areas of countrandj,
respectivelySCi;, SCjt, scores measuring the relative strictness of enwental
regulations in countryandj, respectively, in yedr andU;j;; denotes the error term. They
examined the effect of environmental stringencixydifferent indicators based on
energy consumption or energy supply. However, thesistently found that the effects of

these environmental indicators was not statisticatinificant.

Jayasuriya et al. investigated the impact of irgiregy stringent and differing
standards set by developed countries on exporisdig’'s food processing industries. In
their research they constructed an index to medsacesafety standards through a
survey of processed food industries. They usedtheity model and the index of food
safety standards was used as proxy of its sev@itigir index was a weighted value of
different groups of standards (microbial hazardstipides, antibiotics, toxic chemicals
etc) in the importing countries relative to fiedex standard. Among the exporting
countries, they found that food exported to EU ¢ones, Australia and the US faced
extremely restrictive standards, while exportsoafd to Canada and Japan faced
moderately restrictive standards. They estimatatidbmpliance costs averaged 5% of
sales revenue, though they range from 10-15% fmesood products. Based on their
empirical results, they concluded that stringentifsafety standards limit Indian

processed food exports.

Using such an aggregated index for technical stailsda determine impacts on

trade flows is subject to serious limitation. Thygeegated index constructed from



different standards provides results inconsistatit aonceptual expectation. For
example, Swann (1996) and Moenius (1999) worket b different standards such as
shared standards (standards were used separatedynilateral standards (a number of
heterogeneous standards were aggregated, andsuselices). Swann’s findings
suggested that share standards positively impaciress but had a little impact on
imports; unilateral standards positively influemzgorts but negatively influence
exports. However, Moenius found that the shareddstal has a positive impact on trade,
and the unilateral standard enhances manufacttradg, but limits trade in non-

manufacturing sectors (Lacovone).

Lacovone’s investigation suggests a way to overctirase shortcomings. He
used maximum tolerated levels of aflatoxin B1, mpwnly used determinant in food
and food products, as a direct measure of the isgwéthe Aflatoxin standard. He
developed an extended gravity model to explainnLAtnerican nut exports to Europe
and found that there were substantial export losskatin-America from the tightening
of the aflatoxin standards set by Europe.

Two other studies are supportive of using thisaireeasurement method.
Wilson and Otsuki used a gravity model in theirastigation on import flows of cereals
and nuts. They concluded that these imports agatively affected by the aflatoxin
standard. Otsuki et al. also utilized a gravity elosith the maximum aflatoxin level
allowed measuring food safety standards in theatyais of African food product exports
to EU counties. They concluded that tighteningafiatoxin level by EU countries

reduces African food exports to the EU by 64 peroetJS$ 670 million. They also



found that the health risk in EU countries was cedliby approximately 1.4 deaths per

billion a year due to these stiffer food safetyndtards.

Model specification:

This study follows a gravity model approach whi@rided from the demand and
supply functions of importing and exporting couasrat the general market equilibrium
conditions as reflected in Anderson and Wincoope model assumes a CES (Constant
Elasticity of Substitution) utility function for eumers in the importing country that is
constrained by income. It is assumed that eachtopproduces only one good and the

supply of the good is fixed.

The consumers’ demand equation of the importinghtguor goods of an
exporting country is derived by maximizing the camers’ utility function subject to the
income constraint. The market clearing condit@ggfegate import demand equals
aggregate supply) is used to derive the profit fiencfor the exporting country. Trade

barriers and trade (transportation) c@tsare assumed to be a log linear function of

observables, bilateral distanc&y,(and adjacency or bordaB)(between importing and

exporting countries.

These assumptions give the following gravity equrati

w - I,1, (DB, )’ 1)
ij_zlj Pin
j

where X;; is exports from country i to |; andl; is total income of country i and j,

respectivelyD;; is the distance from country i toB; is whether there is a shared border



between | and jR is the price in the exporting country afis the price in the

importing country; o is the elasticity of substitution between all geod

Taking logs and appending error terms, we can whigefollowing empirical form

of the gravity model:

InX; =k+Inl; +Inl; +1InD; +2InB InB ==InP, + /4, (2

ij _% i

In this empirical analysis, we incorporate a foatety standard variable with the
expectation that this standard reduces a courggpsrt competitiveness. The two price
terms in the above equation (so called multilategsistance variables) are not observable
and difficult to measure so we did not use the $gonit instead incorporate export and
import price indices as Bergstrand did. Includifighese factors that explain bilateral
exports, the extended gravity equation for thislgtouas the following form:

In EX;, = B, + B, InGDP, + 3, InGDP, + 3,InDis;

+BINEPI, + B InIPl + 5, INFSS +&, O

where,GDF, is per capit&GDP of countryi at timet; GDP, is per capit&DP of
countryj at timet; EPI, is export price index of countiyat timet; 1Pl is import price
index of countryj at timet; Dis; is distance between counirgndj; FSS is the food

safety standards in terms of aflatoxin with maximaliowable level imposed on imports

by countryi; ande;, is an error term assumed to be normally distridbute

Equation (3) is the classical double-log speciiaatand the explanatory
variables used in this model have a direct relatgmto bilateral export flows. In this
model,GDP; measures the potential demand of the importing wgwhile GDP,
represents the potential supply of the exportingnty. Therefore, the corresponding

slope parameterg, and S3,, are expected to be positive. The rational forggaphical



distance is that a higher distance between trgaantners leads to higher transportation
costs and increased differences in preferenissis a proxy for resistance to trade, thus

it is anticipated thaj3, will be negative. The slope paramejy is probably negative

because exporter’s high prices reduce outward ftades. On the other hand, it is

anticipated thajB, will be positive because importer’s increasedgsimay cause

production in home country to fall and inward trdldsvs to rise (Bergstrand). Finally,
FSS measures how strict the food safety standardsiamegorting countries. In line with
the assumption that strict standards lead to velgtiower exports. In this model, the
strictness of the standards depends on the toéelaiz| of aflatoxin B1: a lower level of
aflatoxin standard indicates a more restrictivadgsad. Therefore, we anticipate that

Bswill be positive, which implies stiffer standardpact exports negatively.

Data sour ces and descriptions:

This study focuses on the factors affecting bikteade with special attention on
the impact of food safety standards for differemporting countries. The gravity model
used in this study requires the following datadach country: exports of food and food
products as dependent variables, country’s totaP Gier capital GDP, population,
geographical distance, export price index, impadepindex, membership in European
Union (EU) and food safety regulations in termsftétoxin standards as explanatory
variables. The data utilized in this model areexittd for seventeen years, 1988-2005, on
16 countries that include OECD and Asia-Pacificradas (Australia, Austria, Canada,
China, Fiji, France, Germany, India, Indonesidy|tdapan, Nepal, Sri Lanka, United

Kingdom, the United States and Vietnam). The saiac®l description of data are:



Data for bilateral trade, in particular, the vabfeexports and imports of food and
food products in US dollar under the classificaidiSITC Rev.3, are collected from

United Nations Statistics division available onlatdttp://unstats.un.org/unsd/comtrade/

Each country’s Gross Domestic Product (GDP) anctppita GDP (both in
constant 2000 US dollars) are collected from Wé&dahk Development Indicator (WDI)

available online afttp://devdata.worldbank.org/dataonlindfach country’s population

is collected from Population Division of the Depaent of Economic and Social Affairs
of the United Nations Secretariat, World Populatvospects: The 2004 Revision and

World Urbanization Prospects: The 2003 Revisidty://esa.un.org/unpp

Data for geographical distances are collected erb#isis of the average distance
between the major sea ports of the two countrieeeShere are no waterways in Nepal,
and the only practical seaport for goods boun&itmandu, the capital city of Nepal, is
Calcutta in India, we used the distance to Calqittduding road distance in miles from
Calcutta to Katmandu) for the country, Nepal. Theador distance are measured in

nautical miles, and collected onlinehdtp://www.distances.com/

The export price index of the exporting countried ¢he import price index of the
importing countries are collected from World Ban&Jelopment Indicator (WDI)

available online alttp://devdata.worldbank.org/dataonline/

To measure the effect of food safety standardsametflows we use aflatoxin
standards as an explanatory variable. The dataflfttioxin standards are obtained from
the FAO publication, Worldwide Regulations for Myegins 1995: A Compendium. The
data for maximum allowable levels of aflatoxingarts per billion fpb) are stated

below:



Table 1: Maximum tolerated levels of aflatoxindooed and food products

Country Maximum tolerated levels Country Maximum tolerated levels of
of aflatoxins ppb) aflatoxins ppb)

Australia 5 For all foods India 30 For all foods

Austria 1 For all foods Italy 5 For all foods

Canada 15 For nuts Japan 10 For all foods

France 10 UK 4 For nuts and figs

Germany 2 For all foods USA 20 For all foods

Source: Food and Agriculture Organization of thetéthNations, 1997

Aflatoxins are present in foods as natural contamis and cannot be completely
excluded from the food chain. The most potentiadhkic aflatoxin is designated as
aflatoxin B1, and causes acute toxicity in aningadd humans (Otsuki et al.), so it needs
to be as low as possible. In this context, the maxn allowable level of aflatoxin B1
imposed for food and food products is consideredetermine the level of food safety
standard in a country: the greater values of aflatB1 in foods implies a more lax

standard.

Empirical results:

We use aggregate data for bilateral exports of foodiprocessed food products,
and data for factors affecting bilateral exportofor 17 years on 16 OECD and Asia-
Pacific countries. The major question that surfdo@m® imposing food safety regulations
in importing countries is whether and what exteetexports in the food and processed
food industry influenced by the food safety regolag? To address this question, we
estimate a linear version of the empirical modeégiin equation (3), and the results are

reported in Table 2.
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Estimated results show that the F value is stedibyi significant at the 1% level.
The R values indicate that the overall goodness offfthe regression is satisfactory.
Table 2 shows the regression analyses (Equatigridi3fjood and food products exports
as influenced by aflatoxin BEES) with other factor variables, exporter’s per capit
GDP GDPX), importer’s per capita GDRSDPM), geographical distanceBIST),
exporter price indexHPIX) and importer’s import price indekRIM). In this regression,
the parameter estimate on the policy variable ¢AKm B1) is positive and statistically
significant at the 1% level. Since a greater vallaflatoxin B1 implies relaxation of
aflatoxin contamination, the positive sign of tleefficient implies that the bilateral trade
increases with relaxation of the standard. Becawd®suble-log specification is used in
the model, the coefficient is the elasticity, susjgey that a 1% tightening of the standard
reduces bilateral exports by 0.98%. Jayasuriyd. ellso found that Indian food
exporters received significant losses from strindeod safety regulations. This result is
also consistent with the findings of Lacovone, é&xduki et al.

The coefficients both for the exporter’s per ca@f@2P and importer’s per capita
GDP are significantly positive at the 1% level (as ecged). The results suggest that a 1
per cent increase in the per cagi2aP in the exporting country is associated with 2.9%
increase in bilateral exports, whereas a 1 perioergase in the per capi@DP in the
importing country is associated with 0.55% increiasexports. These results are
expected and supported conceptually. The coeffigiehother variables, distances
(DIST), exporter price index@P1X) and importer’s import price indexRIM) are not

statistically different from zero.
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The effects of food safety regulations seem rash@ll, except that they can
change drastically for a country. Moving the afiah tolerance from 20 (the US’s
standard) to 4 (the UK’s standard) is a 500% irsxaa the standard. Thus, if the US
adopted the UK’s food safety standards, exportthege countries would be only 20% of
what they were before — a tremendous decrease wichild seriously impair developing

country food exporters.

Table 2: Regression results of bilateral exporthefood and food product sector

Variable Parameter Standard t Value Pr > |t|

estimates Error

Intercept -7.3% 2.58 -2.83 0.0048
Exporter' s per capita GDP (GDPX) 2393 0.23 12.85 <.0001
Importer' s per capita GDP (GDPM) 055 0.08 6.75 <.0001
Distances (DIST) 0.34 0.40 0.86 0.3908
Exporter’s export price index (EPIX) -0.68 0.58 -1.17 0.2407
Importer’'s import price index (IPIM)  -0.02 0.15 -0.10 0.9202
Food Safety Standard (FSS) 0%8 0.11 8.80 <.0001
Fvalue 54.4 R0.39 Adjusted  R0.39

Notes:? and" indicate significant at 1% and 5% level, respesivAll the variables are

in logs.

Conclusion:
In this study, we estimate regressions based @xi@mded gravity model to
determine the possible influence of food safetpddads on export flows of six Asia-

Pacific countries to ten importing countries. Wedstd the constraints and challenges
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exporters in Asia and the Pacific face in exporfgd and food products in world
markets. Six countries (China, Fiji, Indonesia, &lefri Lanka and Vietnam) are facing
problems in meeting increasingly more stringentifeafety requirements imposed by
developed countries such as Japan, EU and theldeSmajor question that surfaces
from imposing food safety regulations in importicuntries is whether and what extent
are exports in the food and processed food indusfiyenced by the food safety
regulations? To address this question, we exarhmeelationship between bilateral
exports and importers’ imposition of food safetgrgtards along with other control
variables affecting bilateral exports. We obtairpemal evidence on the adverse effect
of food safety standards on export performancead fand food manufacturing.

The empirical results show that the value of exporfood and food products is
negatively affected by aflatoxin standards: theaggethe food safety standards, the lower
its restrictiveness, and higher the bilateral ekflows. A one percent increase in food
safety standards decrease exports by approximaelypercent. This means that large
changes in food standards (which are common theg® avill have salutary, deleterious
impacts on food exports by developing countries.

The result also shows that economic activitieh@exporting and importing
countries (specifically their GDPs) have significanpacts on food exports. These
variables are moving upward each year so thesertagiill have a positive affect on
developing country food exports in the future. Tosults indicate that prices and
distance do not have significant impacts on foqubets of developing countries. If
distribution systems are established between dpivejand developed countries,

changes in prices do not seem to deter interndticade.
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Despite all of the contraints and challenges AsiaHit exporters face in meeting
food safety regulations, exports of food and preedgood products have grown for the
region. We have found empirical evidence on theis® impact of food safety
regulations on trade performance in the food andgssed food sector. In our study, we
had limitation on availability of uniform cross-sienal data so some important countries
that could enrich database, were omitted. Thisystinkes an insight into food safety
standards, but given the lack of robustness ofirebaesults in this area, and
increasingly importance for food safety policy-nrakiover international trade in both
developing and developed countries, further emglinesearch is necessary. The research
could focus on a simultaneous research projecirichtdes consumers’ concern about
the safety of food supply in developed countries e impact of food safety regulations

on specific food exports from the developing coyntr

Refer ences:

Anderson, J. E. 1979. "A Theoretical FoundatioGadvity Equation” American Econ.
Review. 69(1): 106-16.

Anderson, J. E. and E. V. Wincoop. 2003. "Gravitthwravitas: A Solution to Border
Puzzle" American Econ. Review. 93(1): 170-192.

Bergstrand, J. H. 1989. “The Generalized Gravityd&impn, Monopolistic Competition,
and the Factor-Proportions Theory in Internatioiralde.” The Review of
Economics and Statistics, 71(1), 143- 153.

Food and Agriculture Organization. 1997. Worldwikegulations for Mycotoxins 1995:
A Compendium. Food and Nutrition Paper, 64. FAOmRo

Jayasuriya, S., D. MacLaren, and R. Metha. “Meefingd Safety Standards in Export
Markets: Issues and Challenges facing Firms Expgiftiom Developing
Countries”. Paper presented at the IATRC Summerpg®gimom, Food Regulation

14



and Trade: Institutional Framework, Concepts of ljsia and Empirical
Evidence, Bonn, Germany, 28-30 May 2006.

Lacovone, L. 2003. “Analysis and Impact of Sanitang Phytosanitary Measures”.
Available online ahttp://www.cid.harvard.edu/cidtrade/Papers/iacovpdie

Linneman, H. 1966. An Econometric Study of intelorzl Trade Flows. North-Holland
Publishing Co.

Moenius, J. 1999. "Information versus Product Adtph: The Role of Standards in

Trade." Northwestern University, Kellogg Graduatdh&ol of Management.

Mohanty, S. K. 2006. “Trade and Environment Dimensiin the Food and Food
Processing Industries in Asia and the Pacific: Begji Study”. Link from the
Environmental and Sustainable Development, Unitatidds Economic and
Social Commission for Asia and the Pacific (UNESGABmMepage:
http://www.unescap.org/esd/environment/cap/meetgignal/index.asp

Otsuki, T., J. Wilson and M. Sewadeh (2001) Saving in a Billion: Quantifying the
Trade Effect of European Food Safety Standardsfanah Exportsfood Policy
26: 495-514.

Swann. 1996. "European Economic Integration: them@on Market, European Union

and Beyond" Cheltenham, UK Brookfield, US, EdwatgdE.

Tinbergen, J. 1962. Sharing the World Economy: 8atigns for an International
Economic Policy. New York: The Twentieth Centuryniu

Wilson J., and T. Otsuki. 2001. “Global Trade amddé Safety: Winners and Losers in a
Fragmented System”, Research Paper, World Banklabla online at

http://www.sice.oas.org/geograph/standards/otsykifv.

15



