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ABSTRACT OF DISSERTATION

THE IMPACT OF DOMESTIC POLICIES ON INTERNATIONAL
COMPETITIVENESS

The impact of domestic policy regulations and séads on trade has been at the
forefront of global policy during the past decaBeery country develops their own
policies and standards that differ from countrgdantry. These differences create
problems for manufacturing industries, especiallyniajor exporting countries. This
study overviews the policy context driving standairdthe manufacturing industries. The
study consists of three different articles that¢mpt to examine the role of technical
regulations and standards and their relationship tr&de using different econometric
models

In the first article, the standard factor endownegpiroach is employed to
explain the effects of environmental regulatoryigobn net exports in different
manufacturing industries. The study hypothesizasdltountry’s comparative advantage
depends on its factor abundance. The regulatoigypibicreases production costs and,
thus, reduces the output level of an industry. fHseilts indicate that each industry is
unique in the factors determining net exports anehany instances environmental
regulations are important.

In the second article, we investigate the impaaaohpetition policy on a
country’s production and export competitivenesac8ithe impact of competition
regulation depends upon the particular circumstaoééhe industry to which the policy
is applied, we examine how competition policy imggmroduction and exports of a
specific sector, in particular the agri-food prageg sectorThe results suggest that
competition policy enhances competition by redu@nty barriers, and causes firms to
produce more output with lower pricdscports for both total and foadanufacturing in
the post-competition policy period are higher tleaports in the pre-competition period.

In the third article, we estimate regressions basedn extended gravity model to
determine the possible influence of food safetpddads on export flows of six Asia-
Pacific countries to ten importing countries. Wamne the relationship between



bilateral exports and importers’ imposition of fogafety standards. The results show that
the value of exports in food and food productsagatively affected by food safety
standards: the greater the aflatoxin standarddpter its restrictiveness, and higher the
bilateral export flows.

KEYWORDS: Export competitiveness, factor endowmentironmental regulations,

competition policy, food safety standards.
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Chapter |

Overview

The impact of domestic policy regulations and séadsd on trade has been an
important global policy issue during the past decdegulations and standards, in
principle, are designed to facilitate productionagntee quality of products, reduce
transaction costs and enhance contestability imtéwket. For example, pollution
standards can contribute to a clean environmeattthand sanitary requirements can
improve the health status in an economy, and cdtiggepolicy can enhance market
contestability. However, standards and techniggallegions can produce serious
distortions in commercial markets: domestic regulasystems may deter trade and limit
market entry through environmental, health or seséandards (Maskus et al.).

A country’s technical regulations and standardsciviare often considered non-
tariff barriers, are of particular concern in a deypment context. Every country
establishes their own policies and standards tbvdé@aneeds of the national industry. In
this context, developing countries fall behind deped country in establishing effectual
standards and regulations that take internatiogst practices into consideration.
Developing countries find it difficult to developasdards that are straightforwardly
acceptable by the developed nations, and they &éaed time in meeting standards and
regulations set by developed countries (Prasadsdaya). Every country develops their
own policies and standards for a specific produadttaey differ from country to country.
These differences create problems for manufactunidgstries, especially for major

exporting countries.

A large literature has focused on how technicalil@gns and standards impact
productivity growth and trade competitiveness ithbmanufacturing goods and
agricultural products. With respect to regulatiansl standards, many policy-makers
suggested that a domestic policy influences a cgsndecision what to produce,
whether to export, and where to export. Howevempiaoal analyses of the impact of
policy regulations and standards on exporting firmdeveloping countries are relatively

sparse. On the other hand, compliance costs stegrfnoim technical regulations and



standards vary across industries, and dependrarsfie, firm characteristics and market
structure. So it is imperative to examine the imdacomestic policy on product-based
industries including manufacturing and food procegsdustries. This study begins
with a review of the policy context driving a derddir empirical analysis of standards
involving trade in the manufacturing sector. Irstbiudy, we review methodological
approaches that have been used to analyze staratadsgulatory policy. The study
consists of three different articles that atteroptterview the role of technical
regulations and standards and their relationshipatie using different econometric

models.

The first article, presented in Chapter I, anasyménether stringent
environmental policies impact export competitivenesmanufacturing industries for
OECD countries. This study follows the standardkdeber-Ohlin (H-O) model to

explain the effects of environmental regulationsegport competitiveness.

The study hypothesizes that a country’s comparaitx@ntage depends on its
factor abundance: if a country has an abundantabof, then capital is more expensive
than labor and the marginal productivity of capitethe industry is higher. As a result,
there is a substitution of labor for capital, ahd tountry has a comparative advantage to
produce labor-intensive goods, and is better gfifoeting such goods to countries where
labor is an expensive factor input (Takayama). ilBgeilatory policy increases
production costs and, thus, reduces the output &f\an industry. Large bodies of
literature empirically examine this issue, moswbich provide no strong evidence to
support the contention that environmental standiats to loss of international
competitiveness. According to Jaffe et al., relinhigh environmental standards have
no significant impacts on international competitigss. As reflected in their results, the
environmental compliance cost associated with firoduction is too small to influence
competitiveness. Metcalfe found evidence that emwirental regulations influence
competitiveness. He reported that European Uniok @xports were significantly
influenced by their stringent environmental regolas. The work by Mulatu et al. is
notable: he investigated the responsiveness ahiatienal export flows to the
environmental policy using a factor endowment mauatel found that tougher

environmental regulations worsened the net exdrtise dirty industry. This work



motivated the present study that decomposes tatie by product-based industry on the
basis of pollution intensity. This study analyzies tactor endowments theorem and
examines whether stringent environmental poliaiegact trade competitiveness in
industries for OECD countries.

The purpose of the second article, presented iptehdl, is to develop a better
understanding of competition policy and its impaeta country’s production and
international trade flows: testing the hypotheket tompetition policy positively
impacts a firm’s production as well as export cotitpeness in the manufacturing of

food and food products.

Competition policy plays an important role to ersorarket competition: when a
market exhibits some form of imperfection or mongii@ competition, governments
establish competition laws to regulate economiivitiets in order to ensure that markets
operate in the public interest. A number of empirgtudies focused on competition and
competition policy issues. But the literature ifl Ergely silent regarding its empirical
evidence on competition policy’s impact on food @ndcessed food products both at the
domestic and international levels. Kahyarara ingagtd the impact of competition
policy on trade flows in the manufacturing sectéts.concluded that competition policy
enhances a firm’s economic performance, and inesgaoductivity, investment and
exports. In our study, we attempt to assess hobadjlagricultural markets could be
better regulated in respect of competition pollayparticular, we examine whether
competition policy will promote the best environrhésr the contestability of markets in

the agri-food processing sector.

In the third article, presented in Chapter IV, owerview the export performance
in six different Asia-Pacific countries and the lidrages exporters in these countries
face. While the growth in demand for ready to eatifcreates exciting opportunities for
food processing industries in Asia and the Padadifeyeloped countries’ technical
regulations and safety requirements act as impontam-tariff barriers in outward trade
flows in the region. The region’s producers faceesal constraints. Among them is
increasingly more stringent food safety standamgsoised by developed countries.
Differing standards across markets are other cainstfAlimi, Jayasuriya, Prasad). The

food safety concern is not without merit. A widaga of chemical substances including



pesticides, additives etc., are commonly usedaa faroduction and processing, and
thus, residues of these chemicals may remain iernleproducts. These residues are
harmful for humans, animals, and plants, and tve@mment where they live. So
consumers in developed countries have exhibitadhalével of food safety concern
related to their processed food supply. However gitbnomic nature of the food safety
issue in developing countries, including Asia amel Pacific, is somewhat different from
developed countries. Their concern is about fodetgaegulations enforced by
developed countries that act as important nonttiaaifriers: these standards increase
compliance costs of suppliers and thus reduce éxgiort competitiveness
(Gunawardena, Jayasuriya).

Despite the concern of the term “Food safety” ithbmational and global forums,
little attention has been paid to examine its eroglirelationship with international
competitiveness. A number of papers/ studies exigtifferent dimensions of food safety
and international trade. Among them, the work g3ariya et al. is one who discussed
food safety issues and challenges facing Indiad fodustries in exporting food products
to developed countries. From their investigatitkeytfound that Indian food exporters
received significant losses from the stringent featkty regulations set by developed
countries and the variations in such standardssa@ountries. Lacovone’s work is also
noteworthy: he used an aflatoxin standard as @&tdmneasure of food safety standards
and their impact on food exports. He found thatdflatoxin standard adversely impacts
trade flows. In our study, we aim at reviewing tades Asia-Pacific food exporters are
facing in developed countries, developing a betteterstanding of food safety
regulations, and examining the impact of food sedéndards on exports from Asia-

Pacific countries.



Chapter Il

The Impact of Environmental Regulatory Policy on Irternational Competitiveness
of Manufacturing Industries: An Empirical Analysis *

Introduction:

There has been growing concern from both analystgalicy makers about the
linkage between environmental policy and internalacompetitiveness: whether a
country’s imposition of stiffer environmental regtibns impacts its international
competitiveness. From a theoretical point of vistsingent regulations, in the form of
required abatement costs imposed on manufactuamgs production costs of a
domestic firm. These higher costs shift the firsugpply curve to the left and result in a
new equilibrium where the firm produces fewer goatkigher prices. As a result, a
country’s export competitiveness declines (Jenkidsjountry could relax strict controls
over environmental degradation to protect domdstits as well as to increase trade
flows in the world market. An inflexible environm@ahpolicy will encourage industries
facing high stringent environmental regulationsnove to countries with lower

standards.

There is a large body of literature that empiricatkamines this issue, most of
which provide no strong evidence to support theeaion that environmental standards
lead to loss of international competitiveness. Adogg to Jaffe et al., relatively high
environmental standards have no significant impaetsternational competitiveness. As
reflected in their results, the environmental caanpie cost associated with firm
production is too small to influence competitivemddsing a gravity model, Harris et al.
investigated the relationship between environmeeggilations and international
competitiveness and they found no significant inhjpetween these two variables.
Ratnayake used the Heckscher-Ohlin-Venek modetamee the impact of
environmental regulations on New Zealand’s tradd, the results did not support the

! This part of research was presented at the AmeAggicultural Economics Association Annual Meeting
July 22- July 27, 2005, Providence, Rhode Islaf®52



hypothesis that stringent environmental regulatiwergned international trade. In

examining the same proposition, Larson et al. andoxind mixed results.

Some studies have found evidence that environmesgalations influence
competitiveness; Metcalfe for one. He reported Ehabpean Union pork exports were
significantly influenced by their stringent enviroental regulations whereas regulations
imposed by the U.S. and Canada had minimal impatheir competitiveness. Kalt’s
findings are consistent with the theoretical exageh that imposition of environmental
regulations lowers U.S. manufacturing good expaétts supported this result in his
dissertation. Mulatu et al. investigated the respaness of international export flows to
the environmental policy using a factor endowmeatiat and found that tougher
environmental regulations worsened the net exydrtise dirty industry. These findings
are supported by Busse who argued that stringgntagons only affect the

competitiveness of iron and steel sectors.

Two different models, the gravity model and stadddeckscher-Ohlin factor
endowment (H-O) model, are often used in empimcellysis. However, they produce
mixed results based on time period, countries/striks modeled, etc. so the debate
about the linkage between environmental regulataamtscompetitiveness continues.
Empirical findings are questioned because the stuldick adequate and reliable data on
environmental regulations (Busse, Jaffe et algvidus studies use either environmental
regulation indices or data collected by survey.9eussed a unique and comprehensive
dataset for environmental indicators in terms ofiemmental regulations and treaties.
Since we are interested in examining the relatignsatween environmental regulations
and international competitiveness, we choose the#@mental governance indicator
that is compiled from a number of variables (TdbB related to environmental
regulatory policy. This study uses the same datacedbut recent and large dataset in the

model.

This study follows the H-O model in that a courgrgxport competitiveness is
explained by factor intensities and environmergglufations imposed on its
manufacturing industries. It decomposes total tiadproduct-based industry based on

an OECD database, and categorizes industrieshrge subgroups on the basis of



pollution intensity (pollution intensive, non-pdiion intensive, and industries either

pollution intensive or non-pollution intensive) r@flected in Low and Yeats (Table 11.1).

Table II.1: Industry’s product-based classificatinoluding pollution intensity

ISIC Industry” Abbreviation Pollution
Number (used in the intensive (Y)/
(Rev. 3) study) non-pollution-

intensive (N}
29 Machinery and equipment nec McNEC Y
36 Manufacturing nec ManfN N
27 Basic metals Bmet Y
26 Other non-metallic mineral products Nmet Y/N

29-33  Machinery and equipment Mach Y

271  Iron and steel Iron Y

+2731

15-16 Food products, beverages and tobacco Food N

28 Fabricated metal products, except machinerfzmet Y/'N
and equipment
20 Wood and products of wood and cork Wood N

17-19 Textiles, textile products, leather and Textiles N

footwear

21-22  Pulp, paper, paper products, printing and Papers Y

publishing

272 + Non-ferrous metals Nfer Y

2732

24 Chemicals and chemical products Chem Y/ N

Notes:* The industry’s classification is based on OECDaHase® This is categorized
on the basis of classification in Low and Yeatg] BMani and Wheeler.

The study analyzes the factor endowments theoremuatry’s comparative
advantage depends on its factor abundance: if atigolias an abundance of labor, then
capital is more expensive than labor and the matgiroductivity of capital in the
industry is higher. As a result, there is a substih of labor for capital, and the country
has a comparative advantage to produce labor-inegsods, and is better off exporting

such goods to countries where labor is an expefigoter input. The regulatory policy



increases production costs and, thus, reduceautpetdevel of an industry. This study
follows the H-O model to explain the effects of Bammental regulations on export

competitiveness in the manufacturing industriesG&CD countries.

Research Objectives:

The aim of this study is to test the hypothesi$ émwironmental stringency
adversely affects the international competitiver{es$ exports) in manufacturing sectors.
The specific objectives of this research include:

a. To identify factors that influence internationahgpetitiveness;
b. To develop a valid framework based on the H-O mealektimate changes in net
exports as influenced by factor endowments alortl @mvironmental

regulations; and

c. To compare the impact of regulations for differpraduct-based industries.

Review of Literature:

A debate over environmental regulations and intenal competitiveness,” Do
environmental regulations really matter to deckmport flows?” still exists, though a
large body of literature has empirically examinkeid issue for a long time. A common
trade-off between environmental regulations anerivdtional trade is that environmental
regulations increase production costs that reduogygtivity growth. This may cause
export flows to decline. However, most empiricaldiés provide no strong evidence to
support the hypothesis that environmental standastkto loss of international
competitiveness. We distinguish two groups of ssdin the literature: one group argued
on the positive or no significant impact of envinoental regulations (Porter and Van der
Linde, Jaffe et al.) and another group argued gainee impact of regulations (Harris et
al., Xu, Ratnayake, Larson et al., Busse, Mulatal.eHan, and Metcalfe). Another
observation is that some studies follow the gramtydel and some use the H-O factor
endowment model to examine the impact of environtaleagulations on trade flows.
We review all these empirical studies in this ckeapt

According to Jaffe et al., relatively high enviroental standards have no

significant impacts on international competitiveness reflected in their results, the



environmental compliance cost associated with firoduction is too small to influence
the competitiveness. However, they pointed out slimmiéations, inadequate data was the
most crucial amongst them, which limit their alyilib measure the relative stringency of
environmental regulations on trade.

Using a gravity model, Harris et al. investigatied telationship between
environmental regulations and international contpvetiess and they found no
significant impact of regression on competitioneylsed the following form of the
gravity equatioft
=, + B, InGDR, + S3,InGDP, + 3,In POR, + 3,In POP,

+ B, InDIST, + B,ADJ; + B,InEEG, + 53, In EFTA,

In IMP,

ij,t

+ B, INNAFTA, + f3,,In LAND, + 3, In LAND,
+ B, InSG + B;InSC; +uy

where,In represents natural logarithingenotes an importing country, apds an
exporting countyt is time (year);IPM represents imports of a count@PDP is a
country’s GDPs, anBOPis the population of a countrpISTis the distance between
importing and exporting countrDJ represents a dummy variable, equal to 1 if
importing country and exporting country are adjacand zero otherwis&ECis a
dummy variable, equal to 1 if importing country aagorting country are members of
European Economic Council (EE@nd zero otherwis&FTAis a dummy variable,
equal to 1 if importing country and exporting cboyrare members of European Free
Trade Association (EFTA), and zero otherwiN&FTAIs a dummy variable, equal to 1
if importing country and exporting country are nirs of North American Free Trade
Agreement (NAFTA), and zero otherwid6AND is the land areas of a countBCis the
score indicating relative stringency of environnamégulations in a country; and
denotes error terms. In this study Harris et aneixed the effect of environmental
stringency by six different indicators, which amsbd on energy consumption or energy
supply. But the effect of these variables on imparas not statistically significant.

2 This model shows the same notation as in Hars. et



Xu developed the following extended gravity mddelinvestigate the impact of

environmental regulation on international trade:

IN(X,) = + BINY) + B,IN(N,) + B,In(Y,) + B, In(N,) + 3, In(D, )
+ B, IN(ENV)) + B, IN(ENV,) + 3, In(DT,) + 3, In(DT,) + ¢,

where,X; is the exports from countiyto countryj; Y;, andy;, are the GDPs of country
andj, respectivelyN;, andN; are the population of countryandj, respectivelyDj is the
geographic distance between countayndj; ENV, andENV, are environmental
stringency indices of countiyandj, respectively; andr is the constant andis error
terms. In this study, Xu used the environmentahgéncy indices developed by World
Bank. He did not find any significant evidence tpgort the proposition that

environmental regulations reduce a country’s exgort

Ratnayake used the Heckscher-Ohlin-Venek (H-O) miadkiding

environmental regulation as a variable, as foltbws
T, =A+aW, + BX; + )Y, +dZ; +U,

In this equationi represents an importing country, griepresents an exporting
country;Tis exports from countrito j; Wis the factor of production derived from the
traditional H-O theoryX is the factor of production derived from modified®theorem;
Y is imperfect competitior denotes environmental regulations; ahds the constant
andU is error terms. To examine the impact of environtakregulations on New
Zealand'’s trade, their results did not supportiyy@othesis that stringent environmental

regulations harmed international trade.

In examining the same proposition, Larson et alctded that environmental
policy changes have small impacts on productionexmubrts. To estimate the impact of
environmental regulations on exports from diffenewlustries in the non-EU
Mediterranean regions, they performed six diffexage studies based on an empirically
tractable modeling approach. They found, in sonsegahat environmental standards
had a little impact on exports, while in other cadee impact was substantially larger.

% This model shows the same notation as in Xu.
* This model shows the same notation as in Ratnayake

10



Metcalfe is the one who found in his investigatibat environmental regulations
positively impact international competitivenessngsan equilibrium displacement model.
He reported that the European Union pork exportewggnificantly influenced by their
stringent environmental regulations whereas imposivf U.S. and Canadian regulation

had impact minimal on their competitiveness.

Using the H-O model, Busse attempted to evaluaéntipact of environmental
regulations on net exports in five pollution-intemsindustries. In his model, capital and
labor endowments are used in the relative formitabgndowments (representing
CAP_AREAcapital divided by total land area) are expettegositively and labor
endowments (representihd\B_AREA labor force divided by total land area) negatvel
impact export flows. Two other control variablesR(@P: total crop land, and FOREST:
total forest land) are used in their model. A detio dummies for mineral resources
(COAL, COPPERIRON, LEAD, OIL, andZINK) and a set of seven dummy variables
representindREGIONALDUMMIES are also added to their regression equation. They
used two environmental sustainable indicat&fe\)) representindENV_REGthe
measure of the stringency of environmental reguatiacross countries, and
ENV_CONVthe measure countries participation in intermelaooperative efforts
dealing with environmental problems across cousitfiecluding all these variables that
explain net exports of all five industries, theiodel has the following form

NETEXPORTS a, + a,CAP_ AREA+ a,LAB_ AREA+ a,CROP

+a,FOREST+a,COAL+ a,COPPERt a,IRON

+a,LEAD +a,OIL + a,,ZINC + a,,ENV

+a,,REGIONAL DUMMIES +e

Busse found that stringent regulations lower exguwrthe iron and steel
industries. He concluded that higher compliancé witernational treaties and
conventions and more stringent regulations causexmprts in the dirty industries to
decline. This result is consistent with Kalt, inialhimposition of environmental

stringency has a negative influence on U.S. manufiag exports.

® This model shows the same notation as in Busse.
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Mulatu et al. developed a general equilibrium marfdlade and pollution to
examine how environmental standards impact expottse dirty industries. Their model

has the following forifi

NX¢ = f(YEAR,MK¢, SIS ,ULS,RDS, TARIFFS, PACES )+ £

In their model, they include factor endowments andironmental stringency
differentials:MK is gross fixed capital formation that proxies tluanf of capital services;
SLandUL denote the flow of the skilled and unskilled laBervices, respectively. They
also includeRD as expenditures for research and developn&RIFFasad valorem
tariffs that is measured as the ratio of dutiesl paithe custom value of imporlBACE
as the capital expenditures for pollution abatentieaitis control as a share of gross fixed
capital formation)Y EARas year from 1977 to 1992. In the mod¢X represents net
exports;i represents an industryjs a countryy is time; ande denotes an error term.
They selected industries of dirty commodities ireéhdifferent countries, Germany, the
Netherlands and the US, and they only found a negaffect of stiffer environmental
regulations for US dirty commodity exports.

Han proposed an H-O factor endowments model tititdes an environmental
policy variable in term of abatement costs as agpecton factor, and examined if the
environmental policy impairs exports of US manuifaicty. Han suggested that the
environmental variable as production factor iseriit for his model. He argued that
environmental regulations cause environmental festpply to fall, and as a result,
production and exports to rise in the manufactusector with lower environmental

standards.

Based on the regression framework stated below,udad both a fixed effects
and random effects panel data approach for theiysis':

NX; =By + BK + B,RD, + B;H, + BUL, + B AB, + B AB 1+ &,
wherei indicates industry anis time (year)NX represents net exports of the

manufacturing industrK is capital service®RD is the flow of research and

% This model shows the same notation as in Mulagl.et
" This model shows the same notation as in Han.
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developmentH is human capital servic&iL is low skilled labor service#B is pollution
abatement costs of each industry; andenotes error terms. The empirical results of this
study supported the hypothesis that the environaheagulations in terms of pollution
abatement expenditures impair export competitivemeghe US manufacturing.

Unlike the hypothesis of adverse impact of stristionmental standards on
international trade, Porter and Van der Linde adghat environmental regulations have
a positive effect on export competitiveness. Acoaydo their argument, improved
environmental quality resulting from strict envirnantal policy in the environmentally

sensitive industries might offset their short-rasdes in the long run.

Model Description:

Heckscher-Ohlin model and environmental regulations:

Eli Heckscher and Bertil Ohlin first developed faetor endowment model,
simply called the Heckscher-Ohlin (H-O) model, asraprovement on the Ricardian
Model. The Ricardian model assumes that laborastily factor of production which
impacts international trade flows. But the factodewment model added capital to labor
in the production process and it predicts the tyzatéern in goods between two countries
based on differences in relative factor endowmenéssumes that the factor inputs
cause trade flows: a capital abundant country égmapital intensive goods and a labor
abundant country exports labor intensive goodsgisawic).

13
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Theorem

Heckscher-Ohlin Theorem

Figure II.1: Heckscher- Ohlin theorem

As shown in Figure 11.1, the H-O theorem says thqtorts of a capital-abundant
country come from capital-intensive industries, &igbr-abundant countries imports
such goods, exporting labor-intensive goods inrrefliakayama). Thus, the H-O model
has been used to explain international trade pesti@reconomics since its initiation.
However, Samuelson develops a mathematical equiationthe Heckscher-Ohlin two
countries, two goods, two factors model, and demnates how changes in output prices
affect the price of factors, with an argument fhe¢ trade equalizes factor prices.
Rybczynski is one who demonstrates how changes endowment affect the out of
goods. Vanek extends this model into multiple goaais factors.

According to the H-O model, assume two trading toes (say, a home country
and a foreign country) have the same technologyaduction, and the production
function is:

Q° = f3(N®,K?) (1.1)
whereQ denotes the output of sec®IN represents the quantity of labor that the sector
chooses to employ andrepresents the capital that the sector employsnidrginal
products of factoN andK are positive but declining as inputs increasis #ssumed that

markets are perfectly competitive; there are nogpartation costs; tastes and

14



preferences are identical for both countries; &edproduction function exhibits constant
return to scale:
(f°(mN®, mK®) =mf°(N°® K?®*) =mQ® wheremis a positive constant).
According to the H-O model, a country exports thedjthat makes intensive use
of its relatively abundant factor. A country (fotaenple, a home countri)) is said to be
capital-abundant if it has a higher ratio of cdgibdabor than another country (a foreign

country €)):

K _
% >N—f Where% is called the country’s<£ h, f) factor intensity or capital
h f i

NP : . K, K :
labor ratio. Similarly, the home country is labpteinsive if—" < —— where capital
h f

becomes more expensive than labor.

Let us suppose both the home and foreign courdri2egdentical, and their
relative supply curves are at the market equilibripoint at the price level, RFigure
[1.2). If the home country is capital abundantstabundant supply of capital pushes its
supply curve out to the right, and thus, the potthe capital-intensive good declines

from P to B, associated with the increasing relative quantityamds produced (from'Q

to Q).
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Figure I1.%: Effects of factor-intensity and production

Accordingly, the home country’s production possibifrontier (PPF) will reflect
an ability to produce higher quantities of capitdensive goods than labor-intensive
goods, and the home country will export the gobds tise its abundant factor
intensively, hence capital-intensive goods.

Within the context of the H-O model, McGuire deyed a model incorporating
an environmental regulation variable that, alonthwapital and labor variables, explain
the country’s PPF. The intuitive explanation ofdrmmration of the environmental
regulation variable is that it will assess the igtpat environmental policy regulation on
production, and guide firms to reduce the polluterel of highly polluting industries
(Han). Production of goods, in principle, causekution to rise, and if the physical
presence of pollution exceeds its optimal I&vielshould be reduced. To keep pollution
at the optimal level, it needs to impose regulafmlycy, and governments impose

environmental regulations. But regulatory policgds to higher production costs that

8 The figure is derived from the figure 5 in Copelaand Taylor.
° The optimal level is where marginal net privatedfé from pollution equals its marginal externabts
(Pearce and Turner).
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cause the firm’s production to decline. In partisureferring to Figure 2, the government
imposes environmental policy, that pushes theiveaupply curve (§ back to the
optimal level of the pollution emissiong$. This theoretical idea is critically important,
and it is imperative to assess how environmentallegions impact production as well as
other economic activities. Therefore, inclusioranfenvironmental variable as a
production factor in the H-O model is quite readdeaThis study follows McGuire’s

and Han’s approach in that three production factéi@ndK and an environmental

policy variable R are used to produce out@@tn an industry. In our model, the output of
an industry has the following form:

Q° = £°(N°,K°,R?) (11.2)
wheres represents industries. The explanatory varialdesl in the above equation have
a direct relationship to the firm’s production, ahé production function exhibits
positive but decreasing returns to each produdtiotor. We express this relationship by

the following equations:

S 2f¢s
o~ ro(neke,r)>0; 91 <o (11.3)
oN® ON®

s 2¢s
O = ge(ne ke R)>0; O <o (11.4)
oK oK

S 2¢s
O = te(ne ke Re)>0; 9 <o (I1.5)
oR® RS

According to the H-O theorem, the marginal produttiof capital (labor) in
each industry increases if capital (labor) becomese expensive than labor (capital).
That is, capital and labor endowments are usedlative forms: one impacts production
with respect of other. In the context of the H-Odwlp the Rybczynski theoréth
demonstrates the effects of changes in factor endis on production of two goods.
According to the Rybczynski’s theorem,
“If the supply of one factor increases with the glypof the other factor constant,
the absolute output of the good which uses theeasad factor relatively less
“intensively” should diminish in order to keep thelative price of the goods

constant.(Takayama, p57).

9 The Rybczynski's theorem is detailed in Appendix B
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Mathematically, let us suppose that good ofjeg capital intensive and good two
(Y) is labor intensive. Assume the output pricesathlgoods remain the same. If labor

endowment rises, then

X Y
of <0, andaf >0 (11.6)
oN ON
Under the same assumption, if capital endowmeasrihen
X Y
" 50, andd <o (11.7)
K oK

Conversely, if good oneXj is labor intensive and good tw¥)(is capital
intensive, then the signs of all of the above daes will be reversed.

Since the environmental regulation variable is asslito be a production factor,
its marginal product equals its price or its maajirost at the profit- maximization
condition (McGuire, Han). Mathematically it is:

of®

oR®

where y is the marginal cosMC) of the environmental variable in terms of abatetne

= £3(N*, K5, R?)=MC, = (11.8)

cost. The marginal productivity of the environnmamtariable for each industry increases
if a country’s imposition of environmental regutatibecomes more expensive in terms
of production.

Equation (I1.8) has an implicit form:
R = y°(N°,K*,p) (1.9)
wherey is the marginal impact on the environment gnd< . 0

Substituting Equation (11.9) into (11.2), we cantgemixed profit / production

function:
Q° = f{N% Koo (NS Ko,y = £(N° Ko p) (11.10)
where various combinations NfandK are used to produce a given amoun®péndR

is automatically adjusted for each combinatioNafndK to bringf; = y. When the

marginal product oR (abatement costs) equals zero, ifg.= )° = , the country’s

environmental policy is non-binding, But when tharginal product oR is positive, i.e.,
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f. =y >0, the regulatory policy is binding. Thus, the mixgdfit-production function
becomes:
Q° = F{N® Ko (NS Ko,y = £(Ns Ky ) = £ (N5 KO) (11.11)
In this case, the level of capital and labor ndedse increased to maintain the

same level of output because costs are higheradwegytilatory policy, which shifts thé-

K isoquant map outward. Therefore, with eAeK combination, the output produced

under the condition when regulations are non-bigdj?) is higher than the output

produced under the condition when the regulatoticpds binding (/). Specifically,
suppose both the home and foreign countries hdferetit environmental regulatory
policies, though they are initially identical: hatte same relative supply curve (Swith

the same relative price (i (Figure I1.3).

Relative
Pricey

P**
I::.f
D*
; ‘ ___ Relative
o @ Quantity

Effects of environmental policy

Figure 11.3": Effects of environmental policy

As shown in the figure, the relative production)(®ith each combination df
andK is higher in the foreign country if its environnt@iregulatory policy is less

stringent than in the home country. Since reguwapaticy in the home country is strict,

M The figure is derived from the figure 4 in Copelaand Taylor.
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the home country has a comparative advantage tlupedess polluting or clean goods.
However, the strict regulations force the firmg#y high costs as pollution taxes, and
encourage the home country to import dirty goodmfforeign countries that have lower
prices. On the other hand, the foreign countryeisdn off exporting its products to the
home country. Therefore, a country’s stringent faiguy environmental policy
encourages the creation of a “pollution haven” goantry with weaker policy (Copeland
and Taylor).

As evidence from the above discussion, the envierial variable within the
Heckscher-Ohlin framework explains successfully megulatory policy can reduce the
output level of the firm. Since tough environmerst@indards negatively influence the
firms’ output level, the imposition of such regudeis can also influence international
competitiveness. The other two factor inputs, @ind labor, not only impact
production but also influence trade flows by threiative intensive use in the production
process. Now the question is, “How does strict emmental policy, keeping all other
factors constant, reduce net exports?”

Referring to the Krutilla-Anderson demand-suppbnfiework, as shown in the
Figure 1.4, the analysis is expanded to a coustimdde-environment linkage.

Let us suppose fand G are the domestic demand and supply curve of a smal
and open exporting country, with an equilibriuntreg domestic price level {P Since it
is a small economy, the country’s actions haveffeceon world prices ().

Considering world price that is higher than the dstit price (R > Py) the country
produces the quantity (pconsuming Qin the domestic market and exporting @he
distance X in the figure) in the foreign marketaif efficient environmental policy that
includes environmental costs is imposed, the sugpiye, as shown in the Figure 11.4,
shifts leftward to § and results in a new equilibrium at the pairggssociated with

falling quantity from Q to Q, .
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Trade and environmental policy

Figure I1.4% Trade and environmental policy

This results in a loss of producer surplus (ameld, though consumer surplus
(areaabg remains unchanged. It improves social welfar¢heyareannp Exports shrink
by the distance X Thus, the policy causes a loss of competitivebesit goes with a

welfare gain.

Empirical Model:

This study follows an econometric framework basednsights from a standard
H-O factor endowment model that explains trade fi@as influenced by factor
endowments including environmental regulatory poécross industries. The approach
which most strongly motivated this study is from I&tu et al. who demonstrated the
relationship between export flows and factor endewts along with environmental
policy. The empirical model of this study is:

NEX, =« (FE); + A(ER), + 4, (1.12)
whereNEXrepresents a vector of net exports by industByis the matrix of factors

endowments that include capital services and labdruman capital servicdsRRis

2 The figure is derived from the figure 16.1 in Sméind Espinosa.
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environmental regulations measured by compliansés¢cpy denotes error terms, and the

indexi indicates country. According to this model, amoy's net export is explained by
its factor intensities (capital and labor), teclogyl as measured by research and
development (R&D) and environmental regulationghimodel, capital or labor
endowments show their relative impact on productidns means that if a good is
capital-intensive (or labor-intensive) and if tddr endowment rises, then the output of
that good would fall (rise) and the output of thikeey good would rise (fall), provided
output prices of both goods remained the sametddteology (R&D) and
environmental regulations are important factorestablishing how capital and labor can
be used in order to produce output. The anticipegidionship of technology with
exports is positive, and the relation of environtaéregulations with exports is negative:
stricter environmental regulations decrease exgmrtpetitiveness.

For this analysis the data by country were treatedanel observations.
Assuming that all coefficients (intercepts and sE)pare the same for all countries and
the errors z, ) satisfy all the assumptions of the classicalesgion model (CRM), we

pool the data and estimate an ordinary least squaggession (Pooled OLS). The model

can be written as

NEX, =a +fK; +)8L, +dUL, +¢RD, +ER, + 4, (11.13)
wherea is a constant term, and, y, d, ¢ and A are parameters of capité)( skilled
labor S, unskilled labor (L), research and developmeRt}) and environmental
regulation variableER), respectively.u represents the error term, andik{ = 0 and
V() =

Since CRM ignores heterogeneity across countriés n@spect to unobserved
characteristics, the assumptions made about cmeffecand the structure of the error
term in the CRM may not hold. To examine the ciesdtional variation or
heterogeneity of the data, we use dummy varialolesduntries DV), and run the

following regression model, called least squaresmy variables (LSDV) regression:

NEX, = K, + 8L, +dUL, +¢RD, +AER, +/DV, +V, + &, (11.14)
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where they, represents country-specific unobserved heterogethit is constant over
time, ande, is an idiosyncratic error term that accomplistesassumptions of standard
CRM error terms. Since it would be collinear wiltle country-specific errors/(), the

constant termd ) in CRM equation is omitted in this equation. Hoeg this model
provides fixed-effects estimators, and captureb batss-sectional (i.e., the country) and
time-series variations in the data.

In Equation 11.14, the corresponding slope paramsgfs yand J are expected to

be either positive or negative depending on theative impact on exports as discussed

earlier. The slope parameteris probably positive because technology enhanéesha

productivity, and thus exports. We assume thatrenmental regulations increase costs
of production, and thus erode trade competitivertégsve anticipate that may be

negative, which implies stringent environmentalulagons impair export flows.

The data were checked for any violations of theds@asonometric assumptions
and the results indicate that autocorrelation atdroskedasticity exist in some
instances. The test for multicollinearity, a vadannflation (VIF) being higher than 10,
indicates problems in some equations. Autocor@tatind heteroskedasticity were

corrected by transforming data using the estimateahd weighted least squares with the

SAS software. The data were also checked for ostliehe analysis indicates problems
with outliers in some data sets, which were fixethg the robust regression
(ROBUSTREG) procedut&in SAS version 9.

Since the impact of environmental regulation miggyend on the particular
circumstances of the industry to which the regatats applied, we estimate separate
regressions of each industry and examine how emwiemtal policy impacts exports of a
specific sector. We categorized the industries thtee subgroups according to OECD
classification (mentioned earlier in Table Il.1jvén Equation (Il.14), we developed the
following industry-specific functional forms of theodel for manufacturing exports

under each category:

13 Robust regression is a statistical tool that edus detect outliers and limit the influence afgb outliers
in data set (Chen).
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Category 1: Pollution intensive industries:

There are six industries that are named as patiutitensive P1): machinery and
equipment nec; basic metals; machinery and equipjnmen and steel; pulp, paper, paper
products, printing and publishing; and non-ferrmetals industries. The model looks as:

NEX" = K + 8L + JULY +¢RD + AER, +/DV, +V, +&, (1.15)

Category 2: Non-pollution intensive industries:
There are four non-pollution intensiveRI) industries: manufacturing nec; food
products, beverages and tobacco; wood and prodtistsod and cork; and textiles,

textile products, leather and footwear industridee model is:

NEX™ = A< + 8L + UL +gRD™ + JER, +/7DV, +v, +£,  (IL.16)

Category 3: Industries either pollution- or non-pollution intensive:
There are three industries under this catege@N): other non-metallic mineral
products; fabricated metal products, except machiaed equipment; and chemicals and

chemical products industries. The model has tHewiahg form:

NEXON = KN +)SIEN + QULEN + gRDPY + AER, +/1DV, +v, +£, (IL17)

Data Sources and Description:

This study focuses on the factors affecting trdod with special attention to the
impact of environmental policy for different expantlustries. The standard factor
endowment model used in this study requires dataebexports for different
manufacturing goods (the dependent variable), acbf intensities for capital and labor,
R&D expenditures and environmental regulationsxggamatory variables. The panel
data set for each country comprises seventeen,yE#88-2003, on ten OECD countries
(Belgium, Finland, France, Germany, Italy, Netheds, Norway, Spain, Sweden and the
United States).

The data on exports and imports are collected tftmOECD STAN database for
industrial analysis. The data are used to calcuat@xports for respective industries.
Capital is the gross fixed capital formation putedid in the OECD database. There are
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two types of labor flows used in this model: skillabor and unskilled labor. Based on
the formula developed by Branson and Monoyios|ekilabor was calculatét
(V_Vit B Wt)'Eit

p

wherew is the average annual wage in each sedtds,average annual wage in the

SL, = (1.18)

lowest-paying manufacturing industiyis the total number of full-time employees in the

industry, andp represents a discount rate in percentile (i.€)L@nskilled labor is

measured by the average annual wage in the legstgpsector multiplied by
employment in the industry. All these data werdeméd from the OECD STAN
database for industrial analysis.

Reliable data on environmental regulations is lagkHowever, there two types
of data commonly used in previous studies: enviremia regulation indices and data
collected by survey. Busse used two environmenthitators in terms of environmental
regulations, and environmental conventions andig®al he indicators used by Busse
are collected from the environmental sustainabititiex (ESI), 2002 developed by the
Center for International Earth Science Informatietwork (CIESIN). In this study, we
use ESI to explain environmental regulations. Beeame are interested in examining the
relationship between environmental regulationsiatetnational competitiveness, we
choose the environmental governance indicatorishampiled from a number of
variables related to environmental regulatory polithe detailed description of the
indicators is stated in Table I1.2.

The indicator is calculated from eight variablescoyntry from the 2002 ESI
report: the ratio of gasoline price to internaticeneerage; WEF (World Economic
Forum) survey questions on environmental governaheepercentage of land area under
protected status; the number of sectoral Environtatémpact Assessment guidelines;
the Forest Stewardship Council’s accredited fosesa as a percentage of total forest
area; a measure of corruption; the WEF’s subsidyesuquestion; and the World Wide

Fund for Nature’s subsidy measure.

1 This formula is also used in Han; and Stern andkva
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Table I1.2: Description of Environmental Sustainépilndicators, 2002 and 2005

Indicator Variable code Variable description
(code)
Environmental 1. GASPR Ratio of gasoline price to internationsdrage
Governance . :
(CAP_GOV) 2. WEFGOV  WEF (World Economic Forum) Survey Queassion
2002 Environmental Governance
3. PRAREA Percentage of land area under protectstdss
4. EIA Number of sectoral EIA (Environmental Impact
Assessment) guidelines
5. FSC FSC (Forest Stewardship Council) accreddaezbt
area as a percentage of total forest area
6. GRAFT Reducing corruption
7. WEFSUB  WEF (World Economic Forum) subsidies syrv
guestion
8. SUBFSH WWF(World Wide Fund for Nature) Subsidgasure
Environmental 1. PRAREA Percentage of total land area under predestatus
Governance . . :
(CAP_GOV) 2. GASPR Ratio of gasoline price to world average
2005 3. CSDMIS Percentage of variables missing fromQ&SDI
(Consultative Group on Sustainable Development
Indicators) "Rio to Joburg Dashboard"
4. KNWLDG Knowledge creation in environmental saen
technology, and policy
5. IUCN IUCN (The World Conservation Union) member
organizations per million population
6. AGENDAZ21 Local Agenda 21 initiatives per million people
7. GRAFT Corruption measure
8. LAW Rule of law
9. CIVLIB Civil and Political Liberties

10. WEFGOV World Economic Forum Survey on environmental

11. GOVEFF

12. POLITY

governance
Government effectiveness

Democracy measure

Sources: Environmental Sustainability Index (20@2)yironmental Sustainability Index (2005)
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For 2005, the indicator is calculated from thedwling twelve variables: the ratio
of gasoline price to world average; the percentddand area under protected status; the
percentage of variables missing from the ConsubaBroup on Sustainable
Development Indicators "Rio to Joburg Dashboardgwledge creation in
environmental science, technology, and policy;rtbmber of World Conservation Union
member organizations per million population; thentver of Local Agenda 21 initiatives
per million people; a measure of corruption; a mea®f the Rule of Law; a measure of
civil and political liberties; World Economic Foru8urvey on environmental
governance; a measure of government effectivea@ssa measure of democracy.

The data of the indicators (CAP_GOV) range fron2Qat1.21 for 2002 ESI and
0.74 to 1.6Zor 2005 ESI. The indicators show the stringencthefenvironmental
regulation: the higher the number, the stiffere¢ngironmental policy. Since this study
includes 17 years of data for 10 countries, tha flattwo years (2002 and 2005 the only

years data are available) have been extrapolatkthtarpolated for analysis.

Empirical Results:

The dataset is collected for 13 different industire10 countries for 17 years
(1987 to 2003). The descriptive statistics for eamtiable used in the analysis are
reported in Table A.1a to Table A.1c (Appendix W)the analysis, countries are
eliminated from the sample based on data avaitghdo different countries are used in
the analysis for different industries. Accordingést statistics (F test), the null
hypothesis that all dummy parameters except oneaeis rejected, so the LSDV
model is preferred to the pooled OLS. We presedtdascuss the preferred model.

We reported estimated results using the LSDV mod#iree different tables: the
result for net exports under pollution intensivdustries (Category 1) in Table 11.3, for
net exports under non- pollution intensive indestiiCategory 2) in Table 1.4, and for
net exports under industries either pollution istea or non- pollution intensive
industries (Category 3) in Table 11.5. The F-valimsall models are statistically
significant at the 1% level, that is, the null h{fpesis is rejected; one cannot conclude

that all coefficients are zero. The coefficientsleferminant (Rvalues) are quite high
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for all equations. This implies that the indepartdariables used in the model explain a
high percentage of the variability in net exportsi the sample.

The variables used have a direct relationshipecstandard factor endowments
approach: capital, labor, technology and envirortadgyolicy impact export flows. It is
expected that the basic factor inputs (capitahbot) either positively or negatively
influence export competitiveness. If a good is tpntensive (or labor-intensive) and if
the labor endowment rises, then the output ofgbat would fall (rise) and the output of
the other good would rise (fall), provided outptitps of both goods remained the same.
That is, a country’s comparative advantage dependts factor abundance: if a country
has an abundance of labor, then capital is moreresipe than labor and the marginal
productivity of capital in the industry is highéss a result, there is a substitution of labor
for capital, and the country has a comparative athge to produce labor-intensive
goods, and is better off exporting such goods totrtes where labor is an expensive
factor input (Takayama).

We hypothesizes that the environmental regulategatively influences export
flows. But we need to consider whether an indusstiollution intensive or not. Pollution
intensity is determined by the abatement coste@ntarginal cost of the environmental
variable used in the production process. Accordiinpis model, regulatory policy (used
as a production factor in the model) increasesymtdn costs and, thus, reduces the
output level of an industry. The more pollutioneinsive an industry, the higher its costs
to produce goods and the lower its exports. Orother hand, if an industry is non-
pollution intensive, the environmental complianosts associated with firm production
may be too small to influence trade competitiversgsee may expect that the
environmental standard has either no significaqtaot or even a positive impact for
non-pollution intensive industries.

Another aspect that needs to be considered idringency of environmental
regulations: if a country’s environmental policyweak or strict. A country with weaker
environmental policy would encourage its ‘dirtytunstries to expand, and export
polluting goods. On the other hand, a country sttict environmental standards has a
comparative advantage to produce clean goods, rmsalieages industries to move to

counties with weaker standards. If a factor abuhdaunntry uses its intensive-factor
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inputs in the dirty industries, it produces dirtyogls, but if it uses those inputs in the
clean industry, it gets clean goods (Copeland amdorF). So both factor abundance and
pollution intensity need to be considered in detemng the impact of environmental
policy on trade flows.

Table 1.3 displays the estimated results of ngiogts explained by
environmental regulation with other variables useHquation (1.15). As shown in the
table, the coefficients for capital and labor seegiare significantly different from zero
on net exports for most pollution intensive indigstibut the magnitudes of the
coefficients are different across industries. Tbefficients for capital services for
machinery and equipment nec; basic metals; and imaxghand equipment have negative
signs and they are statistically significant at1B& level: a unit increase in capital
endowment is associated with a 2.8, 2.7 and 418 decrease in net exports for
machinery and equipment nec; basic metals; and imarghand equipment sectors,
respectively. At the same time, the coefficientskified labor for machinery and
equipment nec; and machinery and equipment inegsarie 0.001, and 0.0001,
respectively, and are significantly positive at 186 level while the coefficient of skilled
labor for basic metals is 0.01 and is significamibgative at the 1% level. The
coefficients of unskilled labor for machinery arglgoment nec; and machinery and
equipment are significantly negative at the 1% lleVbe unskilled labor coefficients for
basic metals are significantly positive at the Edel. The results of capital’s negative
coefficient and labor’s (skilled and /or unskillgasitive coefficient imply that the labor
endowment for those industries might be less expersan capital endowments so labor
substitutes for capital (we might call these indastas labor intensive industries). These
findings are expected with respect to factor endemis hypothesis and supported by
some previous studies (Busse and Mulatu et alg.chefficients for capital endowments
are 2.0 and 1.1 for pulp, paper, paper producistipg and publishing; and non-ferrous
metals, respectively, and significantly positivaret 1% level. At the same time, the
coefficients of unskilled labor for pulp, paperpea products, printing and publishing;
and non-ferrous metals are significantly negativih@ 1% level. The coefficient of
skilled labor for pulp, paper, paper products, fmg and publishing sectors are

significantly positive, and quite difficult to exg@h. The capital services coefficients for
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iron and steeihdustries are positive but not statistically sfgraint For the iron and steel
industry, the relationship of unskilled labor witht exports is negative, though the

relationship for the iron and steel industry is siaitistically significant.

Table 11.3: Regression results of net export inya@n intensive industries, 1987-2003

Variables Intercept Capital Skilled Unskilled Research & Environmental
labor* labor Developmentregulations
Machinery and 637.95a -2.83% 0.001* -0.03% -0.952 -453.842
equipmentnec 144 85y (0.13) (0.0001) (0.002)  (0.30) (94.45)
Basic metals 6278a -2.68 -0.01* o0.12°% -24.15° -21988%
(2063)  (0.16) (0.001) (0.01)  (3.40) (1631)
Machinery and  -10271* -4.87%* 0.0001 a -0.01% 3.37% -2917°2
Equipment (1824) (0.69) (0.00002 (0.002) (0.71) (311.45)
Iron and steel -5132%  185.37 -0.10 12.9% -19912
(743.22) (66874) (35.43)  (4.44) (661.67)
Pulp, paper, paperl964 1.95%  0.00004 -0.002* 5.18° 1031°
products,
D finting and (3245)  (0.23) (0.00001)(0.0004) (1.84) (458.86)
publishing
Non-ferrous -155.75 1.10% -0.002* 9.66°% 17.25
metals (155.78) (0.24) (0.0002) (2.21) (102.08)

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors are
given in parenthesis. Country dummies are showahbtes in Appendix A. *Skilled labor data
for iron and steel and non-ferrous metals are wailable.

The positive coefficients on the capital endowmaevith negative coefficients for
labor endowments suggest that the respective indsstre capital intensive: capital is
less expensive than labor, and as a result, caibatitutes for labor. These results are
supported again by the H-O factor endowment theofidrase results also show that the
signs of the coefficients of skilled and unskillabor, in most cases, are the opposite of
each other. For example, the coefficients of sitillbor for machinery and equipment
nec; machinery and equipment; and pulp, paper,rgapducts, printing and publishing

sector are positive while the coefficients of ulielilabor for these industries are
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negative. The coefficient of skilled for basic migtadustry has a negative sign while the
coefficient of unskilled for this industry has asjtove sign. The magnitude of the
coefficients of skilled and unskilled labor is irgsting and suggests that industries
needing skilled (unskilled) labor do not employ kitied (skilled) labor to avoid
unnecessary production costs.

Table 1.3 reveals that the relationship betweeseaech and development
expenditures (R&D) and net exports is mostly pesitn the pollution intensive
industries, and significant at the 1% level. Theftioients for machinery and
equipment; iron and steel; pulp, paper, paper ptsdyprinting and publishing; and non-
ferrous metals industries are significantly differéom zero at the 1% level, and
positive. The coefficients of machinery and equiptmeec; and basic metals are
statistically significant at the 1% level but nagat Like other factor intensity variables,
technology, in theory, enhances productivity growftthe firms so the finding of an
inverse relationship is not expected. Busse, Mutatai., and Kalt also had positive
coefficients for R&D. However, as evidence for theults capital is more expensive than
labor in the machinery and equipment nec; and bastals industries so it is not
surprising that the industries incur high expendisuo innovate new technology for their
development. The results with negative coeffigesduld indicate industries where
increased research and development expendituresatlawed firms to relocate their
plants to other countries that have lower costsusT as R&D expenditures increase,
production facilities for these industries move ofithe country. One would think that
such industries might be unskilled labor-intensiveapital-intensive, which basic metals
are, but other machinery and equipment are not.

Table 11.3 also shows that environmental regulainagatively impact net
exports, and the coefficients for all these sedtothe pollution intensive industries,
except pulp, paper, paper products, printing ardighing, are significantly different
from zero at the 1% level. The coefficient of fenous metal industries is not
statistically different from zero. The table revgetiat the coefficients of environmental
regulations are 454, 21988, 2917 and 1991 for nmachiand equipment nec; basic
metals; machinery and equipment; and iron and stdektries, respectively. The results

imply that these pollution-intensive industries @édargher impact on export markets. The
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reason behind this findings might be that the npaiéution-intensive an industry, the
higher its costs to produce goods stemming frompt@mce costs and the lower its
exports. That is, the stringent environmental ragoh associated with higher
compliance costs might cause a decrease in expapetitiveness. These findings that
uphold the hypothesis that environmental standieatsto a loss of international
competitiveness are supported by the results afd¥ake, Larson et al., Xu, Kalt,
Mulatu et al., Busse, and Han. One industry, podper, paper products, printing and
publishing, had a positive sign for the coefficigntlicating that stringent environmental
regulations are associated with higher net expdrtee major difference among these
pollution-intensive industries is that paper praducse a renewable resource that can be
managed and advertised as such on products. dhid make net exports more
responsive to documented environmental regulatidhgre stringent environmental
regulations might be associated with a more susitdénforestry resource, enhancing
exports. Porter and Ven de Linde found that emvirental standards positively impact
international trade.

Estimated results for Equation (11.6), presented@aible 4, show that the impact of
environmental standards along with factor endowsientexports in the non-pollution
intensive industries. Each non-pollution intensivaustry had at least one coefficient for
a resource endowment that was significantly difiefeom zero. Manufacturing nec was
found to be capital-intensive; food products, bages and tobacco were found to be
skilled labor-intensive; wood and wood productseviemund to be unskilled labor-
intensive, and textiles, textile products, leattwed footwear were found to be capital and
unskilled labor-intensive. The table reveals that¢apital endowments have a significant
positive impact on net exports for manufacturing;read textiles, textile products,
leather and footwear. The coefficients for botHis#liand unskilled labor for
manufacturing nec are negatively related to nebegpthough the relationship for
skilled labor is not significantly different fromem. The results imply that both the factor
endowments (capital and labor) negatively impatemgeorts, which is inconsistent with

the theoretical model, and difficult to explain.
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Table I1.4: Regression results of net export in-pofiution intensive industries, 1987-
2003

Variables Intercept CapitalSkilled Unskilled Research & Environmental
labor* labor Developmentregulations

Manufacturing nec 41273* 3.96% -0.0001 -0.004 -6.23° -292.48
(2523)  (0.67) (-0.00004)(0.0002) (3.04) (183.79)

Food products, -18345 0.17 0.000f  -0.002* 13.11° 398.07

beverages

o tobaceo (1101) (0.18) (0.00001) (0.0002) (2.76) (209.35)

Wood and products517.31% -3.17°2 0.0001 0.64 406.70%

of wood and cork 5 59y (0.17) (0.002) (1.04) (14.32)

Textiles, textile 1604492 21172 -0.0072 0.17% -18103% 2016513

products, leather  ggq744y (1697) (0.0003) (0.03)  (5638) (582091)

and footwear

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors are
given in parenthesis. Country dummies are showahbtes in Appendix A. * Skilled labor data
for wood and wood products and cork are not avhilab

The coefficient of skilled labor for textiles, tédetproducts, leather and footwear
has a negative sign while the coefficient of urieklilabor has a positive sign; both
coefficient are statistically significant at the 18tel. These results imply that a unit
increase in capital endowment increases net expgréd 1 units, and a unit increase in
skilled labor decreases net exports by 0.007 wwitgsh is consistent conceptually. The
capital services coefficients for food productsydrages and tobacco industries are
positive but not statistically significant. The ¢i@ent of skilled labor and unskilled
labor for food products, beverages and tobaccositnigis are statistically significant at
the 1% level, and the skilled labor’s coefficiempiositive but unskilled labor’s
coefficient is negative. The coefficients of capgadowments for wood and product of
wood and cork industry are significantly negativéh@ 1% level: a unit increase in
capital endowment decreases 3.2 units net exparts\&nd products of wood and cork
industry. The unskilled labor coefficients for woadd products of wood and cork
sectors are positive, but the coefficient for waod products of wood and cork is not
statistically different from zero. The results aldww alternate impact of skilled and

unskilled labor on exports for food products, bages and tobacco; and textiles, textile
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products, leather and footwear industries. Thigests that food products, beverages and
tobacco industries use more skilled labor than liegikabor, while textiles, textile
products, leather and footwear industries use fip@site.

The coefficients of research and development expaed (R&D) for
manufacturing nec; and textiles, textile produlgtather and footwear industries are
statistically significant at the 1% level and négat The coefficients of research and
development expenditures for all other industriedas non-pollution intensive industries
are positive but only the coefficient for food puntls, beverages and tobacco industries is
statistically significant at the 1% level. It iscstn that the coefficients of skilled labor
and R&D for both manufacturing nec; and textilestile products, leather and footwear
industries are negatively related to industriegarts, whereas both skilled labor and
R&D coefficients are positively related with expfidws in food products, beverages
and tobacco industries. A reason behind this figasnthat industries using new
technology might need to employ more skilled latadirthese positively impact export
competitiveness.

As expected from the conceptual framework (Equatibh4)), the coefficient for
the environmental variable in the manufacturing sextor has a negative sign but is not
significantly different from zero. The relationshopenvironmental standards with
exports for food products, beverages and tobaabasinies is positive, though the
coefficient is not statistically different from zerThis finding is consistent with research
in the food safety area. People want safe foodaa@davilling to pay more money for it if
it adheres to policy regulations on food safetys&rch has found that these regulations
do not impair export competitiveness (Buzby). Tésults also show that environmental
policy positively impacts exports for wood and puots of wood and cork industry. This
result suggests that net exports in the post-enwiemtal policy period is about 407 times
higher than the net exports in the pre-environmgrdbcy period. The coefficient of
environmental policy for textiles, textile produdisather and footwear industries is
statistically significant at the 1% level and po&t The positive impact of environmental
regulations on net exports for the food productsignages and tobacco; wood and
products of wood and cork; and textiles, textiledarcts, leather and footwear industries

is not consistent with our hypothesis but it is swtprising. It is shown that both the
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industries that use sustainable resources (woadlpte and textile products) have
positive coefficients for the environmental varebAs noticed with paper products, it is
possible that these industries use inputs that aateonger attachment to the final
product than in other industries analyzed. Peoptarally associate furniture and other
wood products with forests; they associate cottdh textiles more closely. When
purchasing a television or car, one is less comzkabout how the inputs were mined or
processed to obtain the final product.

Table 11.5 displays the regression results of xebets for category 3 industries
(either pollution intensive or non-pollution intéwes) using equation (11.17). As shown in
the table, other non-metallic mineral products wetend to be capital and unskilled
labor-intensive industry, fabricated metal prodwess found to be a skilled labor-
intensive industry, and chemicals and chemical petawere found to be a capital-
intensive industry. The relationship between cadital net exports for other non-
metallic mineral product industries is significanplositive at the 1% level. The
relationship between skilled labor and net expfmt®ther non-metallic mineral products
industry is significantly negative at the 1% leugbwever, the results show that the
relationship for unskilled labor for this indusisysignificantly positive at the 1% level.
The positive coefficient of capital and negativefficient of skilled labor shows the
relative use of the factor endowments (capitallabdr) as we expected in our
conceptual model. The coefficient for capital seegifor fabricated metal products has
negative signs and is statistically significantheg 1% level: a unit increase in capital
endowment is associated with only a 0.3 unit desréa net exports for fabricated metal
products sectors. At the same time, the coefficdéskilled labor for fabricated metal
product industries is 0.00003, and it is signifitapositive at the 1% level. The
coefficient of unskilled labor for fabricated mepabducts has a positive sign but is not
statistically different from zero. The coefficiedcapital endowments is 1.2 for
chemicals and chemical products, and significaptigitive at 1% level. At the same
time, the coefficient of unskilled labor for chemlg and chemical products is
significantly negative at the 1% level. The coeéit of skilled labor for this industry is

not statistically different from zero, though. Tewefficients of research and development
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expenditures for all industries under CategoryeSpsitive as expected but are not

statistically different from zero.

Table 11.5: Regression results of net export irustdes either pollution intensive or non-
pollution intensive, 1987-2003

Variables Intercept Capital Skilled Unskilled Research & Environmental
Labor labor Developmentregulations

Other non-metallic 93.42 0.33%  -0.001* 0.005* 0.35 -153.60%

mineral products 141 19y (0.09)  (0.0001) (0.002) (0.96) (30.83)

Fabricated metal -0.9 -0.29%  0.00003 0.0004 0.06 105.61°

products, except a

machinery and (31.3) (0.07) (0.0003) (0.53) (17.22)

equipment (0.00001)

Chemicals and 3768 1.23*  0.00002 -0.002% 0.20 4.27

chemical products o589)  (0.37)  (0.00004)-0.001  (0.48) (20.94)

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors are
given in parenthesis. Country dummies are showahbtes in Appendix A.

Table I1.5 also shows that the coefficient of eammental regulations for other
non-metallic mineral products industries negativelpact net exports, and the
coefficients for this industry is significantly égrent from zero at the 1% level. The
finding is reasonable in the sense that increaseni@mental regulations in the
pollution intensive industries are associated Witiher compliance costs, which might
lead to a loss of export competitiveness. Accordmtpe estimated results, the other
non-metallic mineral products might be under pantintensive industries, and the
fabricated metal products; and chemicals and chamroducts sectors might be
categorized as non-pollution intensive industridese coefficient of environmental
standards for fabricated metal products is 106ias@nificantly positive at the 1%
level. The argument concerning a sustainable resdaput does not seem valid for this
positive sign in the fabricated metals equatiore €befficient of environmental variable
for chemicals and chemical products is positiveibistnot statistically different from

Zero.
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Summary and Conclusion:

This study follows the standard factor endowmemtragch to examine how strict
environmental policies impact export competitivenesdifferent product-based
industries. Cross-sectional and time series datdGaountries and 17 years were used in
this model, and least squares dummy variables Y)SBgressions for each of 13
industries, categorized into three subgroups: fohluntensive, non-pollution intensive
industries and industries either pollution inteesor non-pollution intensive, were
estimated separately.

The study hypothesized that a country’s comparattantage depends on its
factor abundance: factor inputs (capital or lalsdtfer positively or negatively influence
export competitiveness. If a good is capital-inteagor labor-intensive) and if the labor
endowment rises, then the output of that good wéalldrise) and the output of the other
good would rise (fall), provided output prices @ty goods remained the same. That is,
if a country has an abundance of labor, then dapitaore expensive than labor and the
marginal productivity of capital in the industryhgher. As a result, there is a
substitution of labor for capital, and the courttas a comparative advantage to produce
labor-intensive goods, and is better off exporsngh goods to countries where labor is
an expensive factor input (Takayama). The technoi®gnother important contention in
establishing how capital and labor can be usedderao produce output.

We also hypothesizes that environmental regulati@gatively influence export
flows. Regulatory policy (used as a productiondaat the model) increases production
costs and thus, reduces the output level of arsinguThe more pollution-intensive an
industry, the higher its costs to produce goodsthadower its exports. On the other
hand, if an industry is non-pollution intensivee ttnvironmental compliance costs
associated with firm production may be too smalhftuence trade competitiveness so
we may expect that the environmental standard itlaereno significant impact or even a
positive impact for non-pollution intensive indues. However, a country with weaker
environmental policy would encourage its ‘dirtytunstries to expand, and export
polluting goods. On the other hand, a country sttict environmental standards has a
comparative advantage to produce clean goods, rmsalieages industries to move to

counties with weaker standards. If a factor abuhdaunntry uses its intensive-factor
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inputs in the dirty industries, it produces dirtyogls, but if it uses those inputs in the
clean industry, it gets clean goods (Copeland aador).

The empirical results show that the estimated &ffetfactor endowments
(capital and labor), technology (R&D) and stringgn€ environmental regulations on
export competitiveness differ across the 13 indestiThe results indicate that each
industry is unique in the factors determining ngiats and in many instances
environmental regulations are important.

Each of the six industries, except iron and stegdler the category of pollution-
intensive industries has at least two resourcewnumts significantly affecting net
exports. In each case, at least one coefficiemegmtive and at least one is positive.
Machinery and equipment and machinery and equipmenivere found to be skilled
labor-intensive industries — if a country’s skilledbor endowment increased, net exports
of these two industries would increase. In botbesaif their capital or unskilled labor
endowments increased, net exports from these tdwstnies would fall. The basic metals
industry was found to be an unskilled labor-inteasndustry, whereas iron and steel and
non-ferrous metals were found to be capital-intemngidustries (though the coefficients
for iron and steel were not significantly differdram zero). The pulp, paper, paper
products, printing and publishing industries wererfd to be capital and skilled labor-
intensive. Four of the six industries (Machinerg aguipment; iron and steel; pulp,
paper, paper products, printing and publishing; mmat-ferrous metals) experience higher
net exports when their research and developmermreifures increase (whereas two
(machinery and equipment nec; and basic metals) lwaver net exports)). The two with
negative coefficients could indicate industries vehiacreased research and development
expenditures have allowed firms to relocate thiin{s to other countries that have lower
costs. Thus, as R&D expenditures increase, pramutacilities for these industries
move out of the country. One would think that suustries might be unskilled labor-
intensive or capital-intensive, which basic metaks, but other machinery and equipment
are not. Four of the six industries (machinery aqdipment nec; basic metals;
machinery and equipment; and iron and steel) hagative and significant coefficients
for environmental regulations, indicating that e&sed environmental regulations reduce

net exports. One industry (pulp, paper, paper yetg] printing and publishing)
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experiences higher net exports with stringent emvirental regulations. The major
difference among these pollution-intensive indestis that paper products use a
renewable resource that can be managed and addeasssuch on products. This could
make net exports more responsive to documentedogmuental regulations. More
stringent environmental regulations might be asdedi with a more sustainable forestry
resource, enhancing exports.

Each non-pollution intensive industry had at leas¢ coefficient for a resource
endowment that was significantly different fromaeManufacturing nec was found to
be capital-intensive, food products, beveragestainacco were found to be skilled labor-
intensive, wood and products of wood and cork viewed to be unskilled labor-
intensive, and textiles, textile products, leated footwear were found to be capital and
unskilled labor-intensive. Two of the four indusgi(machinery nec; and textiles, textile
products, leather and footwear) had research anelafmnent coefficients that were
significantly different from zero and negative. Vhare both industries that have seen
significant movement out of more developed coustimethe last two or three decades
too. Food products had the expected positive moefit for research and development.
There were no non-pollution intensive industrieevehthe environmental coefficient was
negative and significantly different from zero. dwf the three positive coefficients
(wood and products of wood and cork; and textiestile products, leather and
footwear) for the environmental regulations vargaere significantly different from
zero. Both were industries that used sustainaseurces, wood products and textile
products. As noticed with paper products, it isgible that these industries use inputs
that have a stronger attachment to the final prothan in other industries analyzed.
People naturally associate furniture and other wamreducts with forests; they associate
cotton with textiles more closely. When purchasartglevision or car, one is less
concerned about how the inputs were mined or psecet obtain the final product.

Other non-metallic mineral products were found écchpital and unskilled labor-
intensive industry, fabricated metals was fountiéa skilled labor-intensive industry,
and chemical products were found to be a capitahsive industry in the category of
neutral industries with respect to pollution intiénsIn one industry, other non-metallic

mineral products, a negative relationship betwesrerports and environmental
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regulations was found, while in another industaprfcated metal products, this
relationship was positive. The argument conceraisgstainable resource input does not
seem valid for the positive sign in the fabricateetals equation, though.

Environmental regulations can be a way to combafltbht of manufacturing out
of developed countries if the output from thesaustdes can be identified as
environmentally-friendly. A positive relationshiyigtween net exports and environmental
regulations was found for paper products, wood pets] and textile products. The
challenge is finding a way to link good environnamractices in industries that are not
linked to sustainable resources. The current draperchasing carbon credits by various
companies might be a way that companies can sheweahvironmental stewardship in a
tangible way.

This analysis is more refined than most becausethestigation is performed on
many different industries. However, the resulti§esufrom the fact that companies
export and many of these companies operate in midfiegent countries. Their research
and development activities might be in their horaertry, but the results from such
activities can be used in company operations througthe world. Thus, the strength of
the results relative to countries is less clear.

It is clear that developed countries have certaamunfacturing industries that have
more potential to expand (or at least contract nstoely) in the future. Paper products
stands out because it is a capital and skilledrtatiensive industry where net exports are
positively related to environmental regulations aeskearch and development
expenditures. Basic metals is the converse —dumsiny that used unskilled labor
intensively and where net exports are negativdted to environmental regulations and

research and development expenditures.
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Chapter IlI

The Impact of Competition Policy on Production andExport Competitiveness: A
Perspective from Agri-food Processintp*

Introduction:

Over the last 10 years or so, competition policy émerged as a major issue for
the international trade system. Competition polgigply called competition law, is a set
of rules and regulations a country’s governmenspes to enhance market contestability
(Hoekman and Mavriodis). It ensures market comipetitorotects against monopolies,
and maintains sound economic development for thatcg. When a market exhibits
some form of imperfection or monopolistic competiti governments establish
competition laws to regulate economic activitiegider to ensure that markets operate
within the public interest. According to the ofatiOECD webpage,

“Well-designed competition law, effective law ecfment and competition-

based economic reform promote increased efficiemmynomic growth and

employment for the benefit of aft®

While competition policy, in economic theory, aatsan efficiency-enhancing
factor for economic development: the greater thensity of competition policy the
better the economic performance, many countriicetisider competition in product
market despite the absence of a formal competgaity (Singh). Especially in most
developing countries, there is no competition pollostead governments in developing
countries intervene time to time any anti-compeitboehavior if arisen. Since the
governments have control over market behavior amdfig prices, they have tendency to
avoid formal competition policy. However, most eoonists suggest that competition

policy is essential for developing economies beedhsy are increasingly subject to

13 A part of this study was done when the author warking with the Environmental and Sustainable
Division (ESDD) in the United Nations Economic abocial Commission for Asia and the Pacific
(ESCAP), Bangkok, Thailand. The author thanks Dia Mikic, Economic Affairs Officer, Trade Policy
Section, UNESCAP for her innovative ideas and satiges to develop this research plan.

* This part of research was presented at the Southgricultural Economics Association Annual Meegtin
February 3-6, 2007. Mobile, Alabama, 2007.

01, 2006.
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international competition due to trade liberalinag and huge foreign merger movements
in recent years. In developed countries, compaetjpiolicy, though it has a wide range of
variation from country to country, is comparatively effective tool enhancing economic
development. In some instances, it is forty pet ogore effective than in developing
countries (World Bank; cited in Singh). Howevergduo lack of strong evidence, there is
still considerable disagreement on the nature ofpmtition in emerging market, and on
how intensively competition policy influences ecamo performance of the country.

A number of empirical studies investigate the intpat competition policy. Ahn
reported that product market competition encourggeductivity growth. Kee and
Hoekman examined the impact of competition polinypoofit margins and concluded that
government policies to facilitate entry and exifiohs can have important effects on
industry markups. Dutz and Vagliasindi found thamnpetition policy improves enterprise
mobility. Zhang et al. found that both regulatiardacompetition introduced before
privatization positively impact electricity gendoat. Another useful piece of evidence
comes from an interesting study by Kahyarara tkatrened the role of competition policy
in influencing productivity, investment and expoofsTanzanian manufacturing industries.
His results suggest that the existence of compatjiblicy positively impacts firm
productivity, but competition, when it is rankedaaproduction problem, negatively
impacts productivity. He also found that competitplicy has a positive impact on
investment and export flows in the manufacturingggorise.

Although competition concerns have been aroundnfamy years, the formal
discussion in WTO was launched in 1997 by estainigsh Working Group on
competition. The linkage between competition pohcyl trade has been a growing
concern in the last 10 years. There are a numbemgirical works that establish the
significance of within-firm impacts of competitiguolicy but little attention has focused
on the impact of competition policy for food manetizring. Competition issues arise in
the farm input sector with respect to the markeicstire of the seed and agro-chemicals
industries. Competition issues are also presethtarprocessing sector, particularly for
fish and livestock industries. There is a needsgeas how global agricultural markets
could be better regulated with respect to competitiolicy. This study examines how

competition policy impacts productivity growth amdernational competitiveness in the
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manufacturing industry paying special attentioptocessed food industries. The work is
important and helps decision makers to measurpdhey impacts of competition
regulations. The literature is largely silent retjag its impact on food and processed
food products both at the domestic and internatitavels. This study offers a unique

opportunity to contribute to the existing literagur

Research Objectives:

This study aims at developing a better understandircompetition policy and its
impact on a country’s production and internatianadle flows: testing the hypothesis that
competition policy positively impacts productionvasll as export competitiveness. The
specific objectives of this study include:

d. To identify factors that influence production anaide competitiveness;

e. To develop a model to estimate the impact of coitipetpolicy on a country’s

production and export flows in particular on agredl processing;

f. To compare the policy impacts within manufactursegtors.

Competition Policy and Trade'":

To illustrate how the competition policy interattsough international trade, we
consider a three-panel diagram, as shown in ther&igl.1. In this panel, there are two
large countries illustrated in the left and rigahpls, and one good to be traded. The
equilibrium of the world market, depicted in theddlie panel, is at the price level,. If
there is no trade barrier, excess demdid) (n importing country equals to excess
supply ES in exporting country at the export-import quantével, Q.

Let us suppose the exporting country that has ngpetition policy exports to
importing country that has a strict competitionigypl The domestic pricePg) of goods
in the exporting country is equal to its marginasts C'). The exporting country with no
competition policy considers the demand of its ¢i@g) and the excess demand of the
importing country ED;). So the total demand{) in the world market is the horizontal

summation of th®g andED,, which set up the equilibrium pricBy{) at the quantity

" To illustrate the principle of competition polieyd international trade, we follow MacLaren and
Josling’s paper.
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level Qc). Then if the exporting country introduces comiiati policy keeping domestic
and world prices constant, this activity leadsuwombly facilitating free trade and free

entry that enhances market contestability in th@eting country.

Price
Exporing Imporing
country (E) World country (1) S

Quantity

Trade and competition policy

Figure I11.£% Trade and competition policy

As a result, the world pricé’{) goes down t#’,,, and the quantity exported
increases resulting th@ increases tQ’. It also invites benefits that include higher
consumer surplus and lower excess profits from rpohes. As shown in the Figure, the
importing country experiences net welfare gainegibey the areR,mpP’,: consumers
gain while producers lose. Consumers in the expgptountry gain from the fall in price,
the areanngp which is equivalent to the ar@gabP’,, , but producer profits fall from
PwnxC* to P’ qyC™.

Review of Literature:
Competition policy concerns in national and glothiacussions have been around
for many years. A number of empirical studies eaistvithin-firm impacts of

18 The figure is derived from the Figure 2.16 (p. B2Reed, and from Figure 2 in MacLaren and Josling
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competition policy in the literature. However, titerature is largely silent regarding the
impact of competition policy in the agri-food maaaturing. The reason behind this
insufficient empirical study on competition polisya shortage of reliable and adequate
data: there were virtually no reliable data on cetitjpn policy available for a long time.
Although the situation has improved in recent yesosne investigators have undertaken
surveys to investigate the extent and impact ofpetition and competition policy.
Totally accurate measures of the policy variabéesill difficult to obtain. In this

chapter, we review thoroughly the existing literatan competition policy and its impact
on trade flows.

The enforcement of competition may vary across tt@s) which may give a
somewhat misleading impression of its influencernactice. However, competition
policy, in general, facilitates entry and exit ohfs that can have important effects on
industries: its productivity, investment and expol/e analyze empirical studies, most
of which suggest that competition policy is postivrelated to domestic production and
international competitiveness.

Kahyarara investigated the impact of competitiod eompetition policy on firm
performance indicators of productivity, investmertisd exports. He surveyed the
existence of competition within the line of a figrproduction in the Tanzanian
manufacturing sectors, and investigates if comipetis one of the biggest problems that
affect firm performance. He developed an empiricahework based on Cobb-Douglas
production function dg:

LogQ = LogA + B LogK, + B,LogL, + B;LogC + B,COM, +&
where,Q represents the value of manufacturing outus capital stockt. is labor
force;C is indirect costsCOM denotes a dummy variable of competition policy;
indicates year and represents error terms. In order to estimate ffieeteof competition
policy on investment and export, he used a Probdeh He defined competition policy
into two different measures. One is measured bexistence of competition within the
line of production of five major competitors in Tzamia. The second measure of
competition is based on whether competition is @frthe three problems identified by

his survey, and affected the firm. His empiricaulé suggests that the existence of

¥ The model shows the same notation as in Kahyarara.
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competition positively impacts a firm’s productigitout competition, when ranked as
major production problem, negatively influencesdarctivity growth of the firm. He also
found competition policy has a positive impact onastments and exports in Tanzanian
manufacturing sectors.

Kee and Hoekman developed an empirical framewovkldeed by Hall to
estimate the impact of domestic and foreign contipaton industry markups over time
and across a large number of countries. They atthip solve the shortcomings in the
Hall method, and they, following Olley and Pake$taduced a polynomial form of the
two variables, capital and investment, to contooldnobserved industry productivity in
their model. They determined the relative impdatanpetition policy by using as a
dummy variable that equals 1 if the competition@oéxists in a given year. They
hypothesized that the introduction of a competitenm reduces industry markups when a
fixed number of firms exists in the market buthie tong run when firms are free to enter
and exit, a competition law affects the domestimé by increasing contestability of
markets, particularly import competitiveness. Far émpirical results, they did not find
any significant impact of competition policy on ustry markups. However, the results
suggest that the competition policy may impactitigeistry markups in the long run via
its impact on domestic entry.

Zhang et al. investigated the impact of competiaad policy reforms in
electricity generation. In their empirical studgyhadded a competition dummy that
equals 1 if a wholesale market for electricitynga@duced, 0 otherwise. They followed a

fixed effects panel data approach with non-linemcfional specificatiorf&

Iny, =a; + 5 (R) + B,(R) + B:(SRR) + o(In X, ) +V; + &,

Iny, =a +b(Cy)+b,(R)+b;(SCR) +A(In X, ) + W, +e
where,i andt indicate country and year, respectivéjis regulationC is competitionP
is privatization. All of these three variablég C, andP) are used as dummy variables in
the first equation. In the second regression m@RRandSCPrepresent regulation
before privatization and competition before prization, respectively, and are used as

dummy variables. In additio,denotes control variablegandw are residualsg ande

% The model shows the same notation as in Zhang et a
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are error terms. In their empirical study, Zhangletound that both regulations and
competition introduced before privatization increaectricity availability and
generation.

Dutz and Vagliasindi attempted to examine the ¢ffeness of competition
policy implementation across countries. In theirdst they tried to assess the relationship
between competition policy and its intensity untter three dimensions of enforcement,
competition advocacy and institutional effectivenda their analysis they surveyed the
overall performance of firms based on employmeadtlabor productivity, and assessed
the influence of external factors that affect tim$’ activities. The result of their study
suggests that an effective competition policy impatation positively influences the
expansion of efficient private firms.

Yano and Dei proposed a conceptual framework ateteand competition policy.
In their analysis they argued that suppressing @titign in a domestic market leads to
an increase in the home country’s utility and daseein the utility of the trading country.
In general, promoting domestic competition increassonomic activities, and thus
benefits the country. But Yano and Dei argued agdis perception with the argument
that the government regulates a country’s compaetipiolicy so the number of firms (by
entry and exit) in the market depends on governipelity, not on existence of
economies of scale in production. They analyzedrtipact of promotion of competition
for both the small and large countries. In a smalintry, they assumed that Cournot
imperfect competition exists. They proposed,

“If the imperfect competition is eliminated, bottetwelfare of the country’s

consumers and the country’s trade increage”243).

If the perfect competition exists in both home &eign countries, they suggested,

“A slight suppression of competition in a large otny’s downstream sector will

improve that country’s terms of trade, thereby eaging the country’s utility and

decreasing its trading partner’s utilityp. 246).
Theoretical Model:

To explore the impact of competition policy on puotivity growth and

international competitiveness, this study usesQblb-Douglas production function.
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The production function is:

Qi = AKPLY (I1.2)
where it assumes a firm produces out@)tWith a technology that uses capitig) @nd a
labor force L) inputs in yeat. A is an index of total factor productivity or a cheknt
that represents the level of technology, and itdases marginal product of all factors
simultaneously S, and S, are positive parameters satisfyi(g,, 5,) > 0; 5, + 3, =1 that
would imply constant return to scale.

A competition policy variable can be incorporatedhe production equation
(Kahyarara). The idea behind this incorporatiotoisnsure that competition enhances
market contestability: it leads to improve effiadgnlower prices and higher product
guality. Besides that, competition brings widerremmic benefits: if firms are efficient,
their international competitiveness will improvehish causes a country’s exports to
increase and imports to decline.

To test the hypothesis that competition policy pesly impacts productivity
growth and export competitiveness, we incorporatapetition policy in the production
equation. The competition policy is used as a dumamable C), which equals 1 if
competition policy exists in a given year. Incluglia competition policy variable, the
production equation has the following form:

Q. = A KL (I11.2)

Transforming the above Equation (111.2) into loglanns allows linear estimation
where the dependent variable is directly relategiiaanatory variables. Taking logs and

appending an error term, we can write:

INnQ, =4, InK, +5,InL, +)C, + 4, (1.3)
where we assume that the error teps) X satisfies all assumption of the classical
regression model. Given the above equation, wecaknlate an OLS estimate for the
error termy, , provided the coefficients are consistently estedaFor OLS it is assumed
that E(4, ) = Oand E(x;) = o for alli andt, E(u, ) = Oforall i # j. But the

problem is that the estimation suffers from sinmdigy problems, which means that the
regressors and the errors are correlated, andttiisqproblem makes OLS estimates

biased. In fact, in addition to the exogenous \desiused in Equation (111.3) there exists
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other exogenous factors that affect productiothdte factors cause the error term in the
Equation (l1.3) to be correlated across all pesifar particular country or among
countries for a given period, simple OLS estimaltes ignore these correlation will be
inefficient. However, we can solve this problempdanel data approach that can capture
both cross-sectional and time variations in theadat

We can estimate panel regressions using two comentmiques: fixed effects
model, and random effects model. This classificatlepends upon alternative
assumptions about error terms and about how thi@@eats change over cross sections
or time. In fixed effect models, differences overss-sectional sectors are assumed to be
reflected in the intercept term that accounts ifoetinvariant attributes, while in random
effects models, this attribute is divided into m@&aercept and a group specific error and
treated as a random variable in the model (Hangs&hwo models are again divided into
two groups: (a) one way model that does not considiene specific effect, and (b) two
way model that includes the time specific effedte Bssumptions underlying these
estimates are somewhat restrictive.

Given Equation (111.3), the alternative models vweed in our study are:

Fixed effects model:
(a) One way model:

INQ, =8, + B, InK, +5,InL, +)C, + U, (111.4)
where g, is an individual special attribute that is constawver time andy, is
a classic error term witlE(x,) =  andV(y,) =o?.

(b) Two way model:
INQ, =65, + Ly v, + BInK, + B, InL, +)C, + 14, (11.5)

where £, is a group effect and, is a time effect for each period.

Random effects model:

(a) One way model:

INQ =B, + B InK + B, InL +)Cy +u; + 14 (111.6)
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where f3,is a constant and; is an error characterizing tith observation and
constant over time, withE(u;) = ,GandV(u,) = UZ,E(Uin) =0fori#j,
andCovu,, 1, ) = 0

(b) Two way model:
INQ, =4, +L,InK, +5,InL, +)C, +u, + 4, +w, (1n.7)

where w; is an error reflecting the time effect for eachiqer

Both the fixed and random effects models are releegneconometric techniques
to solve simultaneity problems but each has its bmitations and can produce quite
different results. The preference of one model @amather is still arguable (Mulatu et

al.). In the fixed effects model, the unit-spec#itect (5, ) is correlated with the other

regressors, whereas the random effects are unatmdelvith the explanatory variables.
So the fixed effects model is substandard to thdom effects model in terms of degrees
of freedom. (Greene).

Empirical Model:

Given the framework discussed in the previous sedtEquations (111.4), (111.5),
(111.6) and (111.7)), the study explores the impadtcompetition policy on a country’s
manufacturing production and exports, includingdarction and exports in the food and

food product industries. The study develops thiefahg regression equations:

+/-  +
MPS = f(Eit ,anJfﬂn (For manufacturing production) (111.8)

+/-  +
MX;> = f(Eit ,Citj+,uit (For manufacturing exports) (1.9)

where, theMP represents gross output in the manufacturing imgag a country andiX
is exports in manufacturing sectors of the courifthe dependent variable of the above
equations is determined by the explanatory varighleat includes gross fixed capital
formation K), labor force I() and import penetratiotM); C denotes competition policy
used as a dummy variable, which equals 1 if cortipetpolicy exists in a given year;

L are error terms: is the sector, either total manufacturing or mantifring for food
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and food products;represents country (Australia, Austria, Canadayrbark, Finland,
Hungary, Ireland, Italy, Japan, Korea, Mexico, Netiinds, New Zealand, Norway,
Poland, Portugal, Spain, Sweden, United KingdomthadJnited States), artds time
(1980-2003). In these econometric equations, tpessabove the explanatory variables
are the expected direction of their impact on pobidm and export flows. It is expected
that factor inputs (capital and labor) positivelynegatively impact both production and
exports (as discussed in factor endowment modislarchapter I1). According to Kee and
Hoekman, import penetration is negatively relategroduction and exports. This study
adds this variable in both regression equatiorseéoits relationship with production and
export flows. The relationship between import peatein and production and exports is
expected to be negative. The sign of the competpalicy indicates that there is a
positive relationship between competition policy anfirm’s production as well as
exports. If a country introduces competition paliitys expected that the competition
policy enhances competitions among firms (both dsimo@nd foreign), and thus

increases production of the firm and exports.

In order to examine the relationship between comgpetpolicy and a country’s
manufacturing production and exports, we employredifour panel models, fixed effects
one way FIXONE), fixed effects two wayRIXTWO), random effect one way
(RANONB, and random effects two waRANTWQ models discussed in the previous
section. The functional forms of the models for mfacturing production and exports are

as follows:

For manufacturing production:
FIXONE: INMPS = B, + B,InK, +B,InL, +B,M, +)C, + i, (11.10)
FIXTWO: INMP® = B, + B, +v, + B,InK, + B, InL, +BM, +)C, +x, (ll.11)
RANONE:INMPS = B, + B,InK, + B,InL, +)C, +B,M, +Uu, + 1, (11.12)

RANTWO:In MF)itS =Bt BInKy + B InLy +)Cy + B;My +u; + 4 +w, (111.13)
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For manufacturing exports:

FIXONE: In Mxits =Bo + B InK + 5, InLy + 5;My +)C + 44 (111.14)

FIXTWO: In Mxits =Bt By tv t BInK + By InLy + BMy +)C + 4 (111.15)

RANONE:In Mxits =Bt BInK + 5, InL +)Cy + BMy +u; + 4 (111.16)

RANTWO:In Mxits =Byt B InK + B InL +)C + S;My +u; + g +w (111.17)

Data Sources and Description:

The country panel data utilized in this model askected for twenty four years,

1980-2003, on OECD countries. Data for all varialdeme from World Development
Indicators (WDI) and OECD STAN Database.

The sources and description of all the variablesluis the model are shown in
the following table (Table II1.1):

Table Ill.1: Data sources and description

Variables

Description Sources

Total manufacturing
production

Food Manufacturing
production

Total manufacturing
exports

Food manufacturing
exports

Import penetration

Capital

Production of total manufacturing OECD STAN Database for
industries Industrial Analysis

Total production of food products, OECD STAN Database for

beverages and tobacco Industrial Analysis
Total exports of goods in OECD STAN Database for
manufacturing industries Industrial Analysis

Exports of goods in food products,OECD STAN Database for
beverages and tobacco Industrial Analysis

Import penetration is the ratio OECD STAN Database for
between the values of imports as dndustrial Analysis
percentage of total production

Gross capital formation (ConstantWorld Development
2000 US$) for total manufacturing Indicator (WDI)
and manufacturing exports
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Gross capital formation for food OECD STAN Database for
manufacturing and food Industrial Analysis
manufacturing exports

Labor Total labor force for total World Development
manufacturing and manufacturing Indicator (WDI)
exports

Labor for food manufacturing and OECD STAN Database for
food manufacturing exports is onlylndustrial Analysis
skilled labor

Competition policy ~ Competition policy is used as a Kee and Hoekman, 2003
dummy variable, which equals 1 if
competition policy exists in a given
year

Total manufacturing is the production of total minturing industries in each
country, and food manufacturing is the total praducof food products, beverages and
tobacco in each country. Annual data for both theables for 20 countries (Australia,
Austria, Canada, Denmark, Finland, Hungary, IreJdtady, Japan, Korea, Mexico,
Netherlands, New Zealand, Norway, Poland, Portuggédin, Sweden, United Kingdom
and the United States) are collected from OECD SDAthbase for Industrial Analysis.
Annual data for total export of goods in manufaictyiindustries, and data for exports of
goods in food products, beverages and tobaccorsanteach of the 20 countries are also
collected from OECD STAN Database for Industrialbsis. Then calculated average
production and exports in total manufacturing indas and average production and
exports for food manufacturing in each year arsgmeed in Figure 111.2 and Table I11.3.

The Figures indicates that the estimated produdtiototal manufacturing
decreases gradually, and then it had a strong wptremd. The production in food
products, beverages and tobacco sectors increasédally during the period, 1981-
2003. The exports for both total manufacturing toutl manufacturing increased
gradually during the study period, 1980-2003.
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Figure II1.2: Production and exports in total maauttiring industries
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Figure I11.3: Production and exports in food maruiging industries

In particular, the production of total manufactgridecreased from US$ 900
million in 1980 to US$ 432 million in 1990, and thi¢ increased gradually and this
upsurge continued in the following year until 2088d reached to the export value of
US$ 1481 million. The export for total manufactgrincreases gradually from 1980 to
2003: it rose in value from US$ 36 million in 1980US$ 116 million in 1991 and grew
almost twenty-fold (US$ 729 million) in 2003. Theoguction in food products,
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beverages and tobacco increased gradually dursgttidied period, 1981-2003: it rose
in the value from US$ 66 million in 1981 to US$ 31hélion in 2003. The export value
increased from US$ 7 million in 1980 to US$ 63 maiilin 2003.

The import penetration for total manufacturing amanufacturing exports are
calculated as the values of imports as a percemtiigeal production. Import penetration
for food products, beverages and tobacco are ¢etlatirectly from the OECD STAN
Database for Industrial Analysis. Capital is thesgrcapital formation (Constant 2000
US$) for total manufacturing and manufacturing etqaand labor is the total labor force
for total manufacturing and manufacturing expdotsth of the data were collected from
World Development Indicator (WDI). But the capitat food manufacturing and food
manufacturing exports is the gross capital fornmatiollected from OECD STAN
Database for Industrial Analysis. The labor fordananufacturing and food
manufacturing exports is only skilled labor, whisktalculated by the formula developed
by Branson and Monoyios (mentioned detailed in @ralh), and collected from OECD
STAN Database for Industrial Analysis. The comjpatitpolicy variable is used as a
dummy variable in this study, which equals 1 if gatition policy exists in a given year.

Table II1.2 lists all 20 countries according to @doption year of the competition policy.

Table IIl.2: Adoption of competition policy

Country Year Country Year
Australia 1906 Mexico 1992
Austria 1951 Netherlands 1957
Canada 1889 New Zealand 1986
Denmark 1937 Norway 1926
Finland 1958 Poland 1990
Hungary 1990 Portugal 1983
Ireland 1991 Spain 1963
Italy 1990 Sweden 1953
Japan 1947 United Kingdom 1948
South Korea 1980 United States 1890

Source: Kee and Hoekman, 2003.
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As shown in the table, Canada was the first coulotigdopt competition laws, in
1889, followed by United States in 1890. Hungaiglyl, Poland, Ireland and Mexico
adopted competition laws in 1990s.

Empirical Results:

The study hypothesizes that a country’s productios export competitiveness
are positively related to competition policy. Weedsaggregate data for countries’ total
manufacturing sectors to regress a competitiorcpeiariable with control variables such
as capital stock, labor force and import penetratin manufacturing production and
exports. Since the impact of competition regulatiepends upon the particular
circumstances of the industry to which the polewapplied, we examine how
competition policy impacts production and expoffta gpecific sector, in particular the
agri-food processing sectdile estimated equations with a panel regression hiiode
twenty four years for the period 1980 to 2003 witlenty OECD countries for total
manufacturing industries and eleven OECD counfde$ood manufacturing industries.
Descriptive statistics of the variables are regbiteTableC.1 (Appendix C)

The estimation results using the fixed effects nedrandom effects model are
reported in four different tables (Table I11.3-.8). Table Ill. 3 displays the results for
total manufacturing production, Table 111.4 for thaanufacturing production, Table
l11.5 for total manufacturing exports, and Table@lfor food manufacturing exports. All
four models for both manufacturing production ardaets (Equation (111.10) - (111.17))
perform well. The F values for all regression eauret are statistically significant at the
1% level. The Rvalues indicate that the overall goodness offfthe regressions is quite
good. The coefficients in most cases are highlgiSant, indicating that these four
models have considerable explanatory power. Acogrth test statistics, F values for all
fixed effects models are significant at the 1% leVle F test compares the pooled OLS
and fixed effects model. Hence, the F statistigscte the null hypothesis that all dummy
parameters (country and/ or year) except one ace Y¢e may conclude that the fixed
effects model is better than the pooled OLS modelgresent and discuss the preferred

model).
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To compare a fixed effects and a random effectsahade used Hausman
specification (HSY' test. The HS test compares the fixed effects andam effects
model under the null hypothesis that the individeféécts are uncorrelated with the other
regressors in the model. If there is such cormtatine null hypothesis is rejected), the
random effects model would be inconsistently estithand the fixed effects model
would be the model of choice (Han). As shown inrgsults, the Hausman statistic is
high so we can reject the null hypothesis, and attepestimates of the fixed effects
model. In fact, there are no big differences betwestimates of the two models. Breusch
Pagan’s Lagrange (LM statistics are also reported to check specifieat$f of each
industry in the random effects model, in that wjeaethe null hypothesis that the
variance of random disturbance is zero. In ourystue present and discuss the fixed
effects model.

Tablelll.3 displays the regression analyses for producticcoahtries’ total
manufacturing, and thestimators of the fixed effect models (Equatioh1D) and
(111.11)) are presented in column 2 and 3. The ltsghow that the policy variable has a
significantly positive coefficient as expected lre regression model (Equation (111.10)):
a competition policy leads to an increase in theufecturing production by 35 percent.
This result suggests that competition policy enkarcompetition by reducing entry
barriers, and makes a favorable endowment shotkrthg cause firms to produce more
output with lower prices. The coefficient valuethe import penetration is negatively
related to the countries’ total manufacturing otitpmd the result implies that 0.38 per
cent decrease in import penetration results ineap@m cent increase in total output
production in the total manufacturing sectors. Tiathe increased production of a good
may satisfy the domestic demand of that good, aralrasult, the import demand of that

2L Hausman's statistic is the difference betweeresiemated covariance of the parameter estimatié®in

LSDV model (robust) and that of the random effentslel (efficient):
Al

m= (brobust - beﬁicient)z (brobust - befficient) - XZ (k) ’
i = Var(b b

efficient

) = Var(bmbust) —Var(bemciem), wherek is the degree of freedom (Park).
2
| 2 2 A
2 M= T [eDDe_l} __hT |Tee_,
2T-1)| €e 2T-1| €e

robust

~ x>, wheren is the number of cross

sectionsiT represents time series length; anelis theSSEof pooled OLS regression (Park).
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good may decline. The results also show that tlefficeent of labor is positively related
to manufacturing production, but the coefficientapital is statistically not different
from zero. The policy variable has a significarmgbgsitive coefficient for the two way
model (Equation (Ill.11)): competition policy leattsan increase in manufacturing

production by 10 per cent as expected.

Table I11.3: Regression results of total manufactyiproduction in OECD countries,
1980-2003

Variables Fixed Effects Model Random Effects Model
One Way Two Way One Way Two Way
Intercept -75.98 -32.742 -38.61°% -16.64%
(3.79) (4.90) (3.03) (3.11)
Import -0.38°% -0.49° -0.42° -0.51°
penetration (0.03) (0.03) (0.03) (0.03)
Capital -0.003 -0.22% 0.05 -0.18%
(0.05) (0.04) (0.05) (0.47)
Labor 4,927 2.98°% 3.18°% -2.20°2
(0.22) (0.25) (0.20) (0.19)
Competition 0.35% 0.10 0.47% 0.172
policy (0.07) (0.07) (0.09) (0.08)
R 0.94 0.96
F 280.02 179.72
HS 32.27 34.98°
LM 3302.43 3318.47

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors
are given in parenthesis. All the variables exoceppetition policy are in logs. The

Hausman statistic (HS) is a test which hgg?alistribution with 3 degree of freedom.

LM represents the Breusch Pagan’s Langrage mutiptatistic which has a 1 degree of
freedom.

Estimated results for Equation (111.14) and Equatfbl.15), presented in Table
l1l.4, show that the existence of competition pplior the one way model has a

significantly positive impact on manufacturing exigsocompetition policy leads to an
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increase in manufacturing exports by 137 per CEmst result is consistent with the
finding with Kahyarara. Both coefficients of capitad labor have positive signs, and are
statistically significant at the 1% level: a 1 gent increase in capital and labor leads to
an increase in total manufacturing exports by hd A8 per cent, respectively. The
import penetration coefficient is statistically sifjicant at the 1% level, and negatively
related to the manufacturing export. The relatigndletween competition policy and
manufacturing exports is also significantly postin the two way model presented in

column 3.

Table 1ll.4: Regression results of total manufaciiexports in OECD countries, 1980-
2003

Variables Fixed Effects Model Random Effects Model
One Way Two Way One Way Two Way
Intercept -69.76 3.04 -31.08% -5.91°
(5.65) (7.13) (3.54) (3.53)
Import -0.19° -0.37° -0.23% -0.34°
penetration (0.04) (0.04) (0.05) (0.04)
Capital 1.14 0.80% 1.182 0.86%
(0.07) (0.06) (0.07) (0.06)
Labor 2.75° -0.57 0.78% -0.25
(0.32) (0.36) (0.24) (0.21)
Competition 1.372 0.85% 1.502 0.98%
policy (0.11) (0.10) (0.12) (0.10)
R? 0.88 0.92
F 141.32 94.84%
HS 75.76 29.792
LM 2211.34% 2278.13

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors
are given in parenthesis. All the variables exoceppetition policy are in logs. The

Hausman statistic (HS) is a test which hgg?alistribution with 3 degree of freedom.

LM represents the Breusch Pagan’s Lagrange mutiptatistic which has a 1 degree of
freedom.
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Table III.5 displays the estimated results of foeghufacturing production that is
explained by competition policy with other variablesed in the model (Equation (111.10)
- (111.23)). In column 2 and column 3, we interacuntries food manufacturing
production with competition dummies using one wagl avo way models. It is shown
that the parameter estimates on the policy varialdeositive and statistically significant

at the 1% level for both the regressions.

Table II.5: Regression results of food manufactgngproduction in OECD countries,
1980-2003

Variables Fixed Effects Model Random Effects Model
One Way Two Way One Way Two Way
Intercept 5.47 8.42°% 3.78% 5.47°2
(0.60) (0.73) (0.46) (0.57)
Import 0.16% -0.11 0.08 -0.07
penetration (0.08) (0.09) (0.07) (0.09)
Capital 0.40 -0.03 0.46° 0.19°
(0.06) (0.09) (0.06) (0.08)
Labor 0.17 0.26% 0.182 0.23%
(0.04) (0.0.04) (0.04) (0.04)
Competition 0.31% 0.29% 0.25% 0.25%
policy (0.07) (0.07) (0.07) (0.07)
R 0.98 0.98
F 21.07% 9.02%
HS 7.43 22.80%

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors
are given in parenthesis. All the variables exoceppetition policy are in logs. The

Hausman statistic (HS) is a test which hgg?alistribution with 3 degree of freedom.

In the one way model, the results suggest that foadufacturing production in
the post-competition policy period is about 31 gemt higher than the production in the
pre-competition period. This positive sign implieat the production for food
manufacturing is higher when competition policynsoduced than the production when
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competition policy is not introduced. The resul®ashow that the coefficients of capital
and labor are 0.40 and 0.17, respectively, andfgigntly positive at the 1% level. The
coefficient of import penetration (0.16) is signédnt at the 1% level and has a positive
sign. This positive sign for import penetratioruiseexpected and difficult to explain in the
one way model. Competition policy is positively iated to food manufacturing
production: the estimated coefficient of competitolicy implies that the production
increases almost 29 per cent in the two way vdoempetition policy exists.

Table 1.6 shows the regression analyses (Equdtlot4) - (111.17)) for
countries’food manufacturing exports as influenced by coitipatpolicy with other

variables.

Table I1.6: Regression results of food manufactgrexports in OECD countries, 1980-
2003

Variables Fixed Effects Model Random Effects Model
One Way Two Way One Way Two Way
Intercept 2.14 4.62° 0.02 1.23°
(0.62) (0.73) (0.55) (0.63)
Import 1.192 0.882 1.14°2 0.972
penetration (0.08) (0.09) (0.08) (0.09)
Capital 0.45' 013 0.472 0.34%
(0.07) (0.09) (0.06) (0.08)
Labor 0.09 0.142 0.102 0.112
(0.04) (0.04) (0.04) (0.06)
Competition 0.69% 0.65% 0.65% 0.65%
policy (0.07) (0.07) (0.07) (0.07)
R2 0.99 0.99
F value 110.82 43.71
HS 8.95 22.01

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors
are given in parenthesis. All the variables exoceppetition policy are in logs. The

Hausman statistic (HS) is a test which hgg?alistribution with 3 degree of freedom.
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As shown in the one way model, the coefficientahpetition has a positive sign
and is significant at the 1% level. This indicatest food manufacturing export in the
post-competition policy period is about 69 per dagher than the export in the pre-
competition period. Kahyarara investigated the cetitipn policy impact on exports but
he found positive policy impacts on exports butrdgults are not statistically significant.
The coefficient of import penetration for the exgsan the food manufacturing sector is
significantly positive at the 1% level. This resolta positive sign is difficult to explain
conceptually. The coefficients of capital and labog significantly positive for food
manufacturing exports: a 1 per cent increase iitadegnd labor results in an increase in
food manufacturing exports by 0.45 and 0.09 pet,¢espectively. In the two way
model, he policy variable has a significantly positiversigompetition policy leads to an
increase in food manufacturing exports by 65 pat.ce

Conclusion:

The purpose of this study is to examine the impacbmpetition policy on a
country’s production and export competitiveness.digve our empirical regression
model from a Cobb Douglas production function tt@isiders that production and
exports are influenced by competition policy alavith factor endowments. We
hypothesize that competition policy is positivedyated to a country’s production and
export flows. With the framework, we tested thegpdtheses using panel data for total
manufacturing for 20 countries, and food manufactufor 11 countries during 1980-
2003. We employ fixed effects and random effectgl@in our regression analyses.
Since the impact of competition regulation depeawmatsn the particular circumstances of
the industry to which the policy is applied, we exae how competition policy impacts
production and exports of a specific sector, irtipalar, in the agri-food processing
sector.

The results show that tlexistence of competition policy has a significantly
positive impact on total manufacturing productiood manufacturing production is
higher when competition policy is introduced thaoduction when competition policy is
not introduced. This result suggests that competitiolicy enhances competition by

reducing entry barriers. The results also showekpbrts for both total manufacturing
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and food manufacturing are positively related tmpetition policy: in both cases exports
in the post-competition policy period is higherritthe exports in the pre-competition
period. So competition policy enhances a firm’sduaion as well as leads to an increase
in export flows. The increased production causeddmgpetition policy decreases the
import demand of the firm, and thus, the countiyiport flows decline in the post
competition policy period.

In this study, we had difficulties in finding relike data for the competition policy
variable. We are not confident enough about theachpf the competition policy because
we use a dummy variable for this policy variabl®ur regression analyses. The major
difficulty lies in trying to measure the exact indinces that a policy imposes on
manufactures. Many efficiency-enhancing factors tha firm might have along with
competition policy factors may influence a coundrgroduction and exports. It would be
very difficult to separate competition policy’s i from other factors that explain the
firm’s performance. Moreover, we use aggregata tatboth manufacturing production
and exports but the impact of competition regutagaclusively depends upon the
particular circumstances of the industry to whicé policy is applied. So, we
recommend further research be focused on the hazatan of competition policy,
factor intensity, and relative factor abundancesaintries, rather than the consideration

of competition policy in isolation.
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Chapter IV

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

Introduction:

International trade in food and processed foodipets 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 processetlipts in agricultural exports
increased from 42% in 1990-91 to 48% in 2001-02, (2006, cited in Mohanty). The
countries in Asia and the Pacific increased foamtlpction not only to meet their basic
needs, but also to increase food exports to oth@mtaes in the world. The share of food
exports in total agricultural exports has an upweedd in Nepal, China and Vietnam in
the 1989-2002 period, and the increase in tradprimcessed food is also remarkably
increasing in the region in 2088Mohanty). The reason behind this upward trenihén
region’s outflow in processed products is developaahtries’ changing food
consumption patterns and their growing demandready to eat” food.

While the growth in demand for ready to eat fooghtes exciting opportunities
for food processing industries in Asia and the fRgaleveloped countries’
environmental and health related requirementssaghportant non-tariff barriers to
exports for the region. The region’s producers fe@eeral constraints. Among them is
increasingly more stringent food safety standamgsosed by developed countries. For
example, with its strict food safety requiremetit®, United States has been a very tough
market for Asia-Pacific countries. The Europeanddrand Japan also have strict
requirements on food and processed food produdieridg standards across markets
are other constraint (Alimi, Jayasuriya, Prasad).dxample, chlorine is used in many
countries to destroy pathogenic bacteria in foadtother countries it is completely
forbidden in food contact applications. The exparia Asia-Pacific countries face

% This part of research has been accepted to prasém i' Mediterranean Conference of Agro-Food
Social Scientists, April 23- April 25, 2007, Barge&, Spain, 2007.
24 More information is illustrated in Table D.1 andble D.2 in Appendix D.
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problems in meeting such standards in the diffemgarikets, which limits the export
competitiveness of the region (Mohanty).

The food safety concerns by developed countries@travithout merit. A wide
range of chemical substances including pesticiddsaadditives are commonly used in
food production and processing, and residues aktliceemicals may remain in the end
products. These residues can be harmful for hunaamsals and plants, and the
environment in which they live. So, consumers inved@ped countries have exhibited a
high level of food safety concern related to tipgocessed food supply, though their
growing demand for “ready to eat” food has incréageveloped countries have
increasingly called for assurances that food is frem substances such as pesticides,
chemical additives, hormones, and antibiotics. Ehav, the economic nature of the food
safety issue in developing countries, includingafand the Pacific, is somewhat different
from developed countries. Their concern is aboatifeafety regulations enforced by
developed countries that act as important nonttiaaifriers: these standards increase
compliance costs of suppliers and thus reduce éxgiort competitiveness
(Gunawardena, Jayasuriya).

Despite the concern of the term “Food safety” ithbmational and global
discussion, little attention has been paid to examgiits empirical relationship with
international competitiveness. A number of studiew exist on different dimensions of
food safety and international trade. Among themméswork of Jayasuriya et al. which
discusses food safety issues and challenges fauingn food industries in exporting
food products to developed countries. In their gtddyasuriya et al. used a constructed
index of food safety standards from a survey ofifowlustries in India, and found that
Indian food exporters received significant lossesifthe stringent food safety
regulations set by developed countries and thetrans in such standards across the
countries. In two other studies, Swann, and Moeugesl indices constructed from
different heterogeneous food safety standardstlandused these standards as a proxy
for severity of standards. Using such an aggregatiek for technical standards to
determine impacts on trade flows is subject tooseriimitation, and is particularly
complex to find the clear-cut answer whether t@dards promote or limit trade flows

(Lacovone). However, Lacovone used a country’d@flia standard as a direct measure
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of its safety standard on food exports, and founad the aflatoxin standard adversely
impacts trade flows. Using the same standards afrman tolerable level of aflatoxin,
Otsuki et al. and Wilson and Otsuki also concluthed food safety standards reduce
competitiveness for exporters to the countries.

This study aims at reviewing challenges Asia-Paddod exporters are facing in
exporting to developed countries, contributing idseinderstanding of food safety
regulations, and examining the impact of food sedéandards on exports from Asia-

Pacific countries.

Research Objectives:

The purpose of this study is twofold: first is wdaess the challenges facing firms
in Asia-Pacific countries in exporting food produtd developed countries, and second is
to examine the hypothesis that food safety starsdaranporting countries inversely
impact export flows from the exporting countriebeTspecific objectives include:

(@) To identify producers’ constraints associated pitbduction for exports

of food and processed food products in six coumineAsia and the
Pacific;

(b)  To identify factors affecting export flows with pesct to food safety

standards;

(© To measure the effects of food safety standard=ports from the

selected countries.

Producers’ Constraints to Export Processed fodd:

Exports in food and processed food products inextdsamatically in Asia and
the Pacific. But countries of this region are facproblems with more stringent food
safety regulations imposed by developed countfieese regulations along with
conformity assessment (a standard or technique asitésting, inspection and
certification issued by a recognized standards padg used to determine if a product

%5 The first part of the study was done while the autlias working as an intern with the Environmerd an
Sustainable Development Division (ESDD), Unitediblas Economic and Social Commission for Asia
and the Pacific (UNESCAP) in Bangkok, Thailand. Huthor benefited from helpful suggestions and
comments from Lorenzo Santucci, Associate EnviramaleAffairs Officer (ESDD).
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meets a defined specification) and lack of acaegsformation limit the availability of
exporters in this region to meet food safety regmints in various countries (Alimi). As
an introduction, this study compiles informatioroabfood and processed food exports
in this region and singles out the constraintsquoet food products to world markets.
Six countries (China, Fiji, Indonesia, Nepal, Sanka and Vietnam) are selected as
sample countries from Asia and the Pacific. A boeérview of each country’s
production and exports are presented as part efstagie®’. The case studies report
constraints producers and exporters face in exgpftiod and food products to
developed countries. Exporters of the six countigge to meet the stiffer food safety
standards by importing countries such as Japargritlthe U.S, which are costly and
often difficult to attain. Governments along witbrmgovernment organizations are
trying to improve the situation in some of thesardoies by monitoring farm activities,
providing financial support, and arranging trainfogthe farmers and producers.
However, these exporters still face problems irueng quality food products for
international markets. According to the reportklat expert manpower and adequate
technologies to process food and food productsiffiegent coordination among
government and other organizations involved in poirg and processing food and food
products, and corruption might be major causeshisrfailure.

The food and food product export of the six Asiaiff@countries, and
constraints producers face in exporting the pragtactieveloped countries are described

below:

Indonesia:

There are three major food commodities (palm ailinsp/ fish and cocoa/ coffee)
that contribute to the national economy and intéonal trade in Indonesia. Japan and
the United States are the major export marketinfbwnesian food and food products. As
shown in the Figure IV.1, the value of Indonesiaod and food exports to the United
States increased gradually until 2003, but jumpenhfthen. Overall they grew almost

four-fold in the 1989-2005 period. But the expaatue to Japanese markets shows a

% These case studies were conducted by six diffe@multants (Alimi, Gunawardena, Prasad, Karki, Lu
and Truong) in the respective countries employetheyNESCAP, and are available online at
http://www.unescap.org/esd/environment/cap/meetggdnal/index.asp. Last accessed, October 29,.2006
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dramatic change: the food and food product expoc®ased gradually from 1989 to
1995 (the value was US$ 1269 million in 1995), #reh there was a decline in activity
which reached only US$ 717 million in 2005. In Anaéi, Canada and United Kingdom,
the export trend was quite stable from 1989 to 2@@6ept when the United Kingdom
experienced a slight upsurge during the 1994-9®@emnd in 2005.
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Figure IV.1: Exports of Indonesfa

With respect to food and food products, IndonessGnmp exports play an
important role in the national economy but prodadace tremendous problems (Alimi).
Unsustainable practices resulting from excessiweaisantibiotics and other drugs, the
inability to excludebycatches and the inability to prevent bacterial contamioratin
stored shrimp and other sea and coastal farminglupte hurt the producers’
competitiveness in world markets. Three major sprimporting countries (U.S., Japan
and Europe) refused to allow Indonesian shrimpathdr sea food products to enter their
markets in 2001. The U.S. says that Indonesian eomp do not comply with
requirements of the Turtle Excluder Device (TED}tsair fishing techniques kill turtles.

The U.S. requires that Indonesian suppliers go utjito assessment and
verification according to Hazards Analysis Criticaéntrol Point (HACCP). They also

27 source: Author’s calculation based on United NatiStatistics division available online at
http://unstats.un.org/unsd/comtrade/. Last accesdecember 04, 2006.
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require an assessment of residue levels of heawglsnebacteria and antibiotics in
seafood. Because of such stiff standards, the w@liuadonesia’s shrimp exports have
declined from US$ 1 billion in 2000 to US$ 940 noill in 2001 and US$ 840 million in
2002 (Alimi).

European countries refused entry of Indonesiannmghrand other seafood
products based on health and sanitary reasons. areeyoncerned witbhloramphenicol
antibiotics used in shrimp farming and decay ofdfgeroducts and bacteria from
improper handling. These countries require theselymts to be inspected for residual
bacteria. Such strict requirements reduced shrimg@ ather seafood exports from
Indonesia in 2002. Japanese importers refused ehtiydonesian shrimp and sea food
products because of health and sanitary reasorandap markets are particularly
concerned with high content of histamine, mercumyg ather toxic substances used in
shrimp farming. These requirements have significantacts on the Indonesian exports

of seafood and coastal farming products.

Sri Lanka:

The trend in food and food manufacturing exporsfiSri Lanka differs among
developed countries. As shown in Figure IV.2, ther@n upsurge trends in Sri Lankan
food and food product exports to all five countrféapan, United Kingdom, United
States, India and Canada) in the 1990-2004 pefioe figure shows that Japan was the
biggest buyer of Sri Lankan food and food produletsng the 1990-2004 period, while
the United Kingdom was second in most years andJthted States was usually third
during this period. The figure also shows thatekports to Japan and India during the
1994-2004 are variable from year-to-year. Indiavgtabthe most growth and was second
in 2005. For the United States, a gradual increasarred in food and food product
exports starting from US$ 15 billion in 1990 andhabt doubled (US$ 35 million) in
2005. For the United Kingdom, exports increasedigally during the 1991-1994 period,
and then declined in 1995 and the downward tremdirnoed in the following years until
2004, when they reached the same value as in 198@ 85 million). The value of Sri

Lankan exports to Australia increased graduallyl @903, but decreased slightly then.
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Figure IV.2: Exports of Sri Lanka

There are three important food processing induss{tes, desiccated coconut and
prawns) in Sri Lanka. To export tea to the EU, HACElazards Analysis Critical
Control Point) certification is a mandatory requient for Sri Lankan exporters. The
HACCP certification is an internationally recogrdzgtandard for world food trade under
the WTO. This standard requires significant invesitrso a few, mostly large, exporters
have the capacity to implement this HACCP certtfaasystem. Small and medium
sized enterprises are facing problems in complwithg the HACCP requirements
because of a lack of technical capacity and funds.

The export quality of desiccated coconut from gatessing mill is monitored
locally by the Coconut Development Authority (CDAY).addition, HACCP is demanded
by the EU, so every exporter needs to comply witHowever, most of the desiccated
coconut millers are not interested in complyingwilie added regulations because of
high compliance costs.

Prawn exporters need to follow both national (FRsbduct (Export) Regulations
of 1998 and Aquaculture (Monitoring of Residuesy&ations of 2000) and
international regulations (HACCP) that require highestment costs and technical

facilities to export prawns to the EU. To complytwihe standards, fresh prawns must be

2 gource: Author's calculation based on United NatiStatistics division available online at
http://unstats.un.org/unsd/comtrade/. Last accesdecember 04, 2006.
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tested very carefully, but the problem is that etgrs cannot monitor fishing activities
during the production period. This results in higfection rates due to high antibiotic

counts.

Fiji:

The three most important food and food processidgstries in Fiji are sugar,
fish, and fruits, vegetables and root crops. Accaydo the report, the major problem in
exporting quality sugar in Fiji is the inability gfe Fiji Sugar Corporation (FSC) to
improve its mills’ efficiency and provide properardination among the government and
other agencies involved in sugar production (Pragam example, the FSC invested
about $300 million dollars in mill upgrading in thest decades, averaging about $20
million dollars a year, but the upgraded mills’ aajby is still lower than that of older
mills. Bad governance, corruption and mismanagernnetite FSC may be the cause of
their failure, but these allegations are not yeperly investigated. The role of
government is questionable: the government owns 6ff#te FSC shares but there is no
good evidence of any marked improvement in theimgilcapacity or export quality of
sugar production.

As shown in Figure V.3, Fiji exports a major portiof its food and food
products to the United States. However, yearly espaf food and food products to the
United States are unstable: the export of foodfaad products grew up to 1991, and
then fell suddenly for two years. They have theimntained a wave-like pattern. The
figure also shows that the value of food and foamtipct exports to United Kingdom
started increasing from 1993, and grew slowly w2@04. For the Canada, exports
increased gradually during the 1991-1994 period,than declined in 1994 and
maintained almost the same level until 2004. Fgxkports of food and food products to
Japan were quite unstable, fluctuating from US$lliam in 2000 to US$ 13 million in
2003.
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Figure IV.3: Exports of Fiff’

Exporters of fish and fruits, vegetables and r@ops face problems in
understanding important details about the impastiErdd safety standards. Fish and fish
products are not properly assessed in Fiji duadk of laboratory facilities and skilled
technicians. Buyers’ food safety standards arerbgémeous: exporters face different
food safety requirements from different buyerstf@ same products. Among the buyers,
Fiji exporters face stiffer regulations from theSUThey also face problems in meeting
increasingly stringent food safety regulationstsetieveloped countries like Japan,
Canada and United Kingdom. These technical barlirsFiji's export competitiveness

in food and food manufacturing (Prasad).

Nepal:

The United States and United Kingdom are the twgmiemporting countries for
Nepalese food and food products. As shown in Figutd, the United States is the
largest buyer of Nepalese food and food produetzesenting 56% of the total food and
food product exports during 1994-2003. United Kimgupurchased the second highest
guantity of food and food products from Nepal (258gsides that, Japan captured 15%

2 5ource: Author’s calculation based on United NatiStatistics division available online at
http://unstats.un.org/unsd/comtrade/. Last accesdecember 04, 2006.
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and Australia purchased 4% of the total food arwtfproducts from Nepal during the
1994-2003 period.

The most important food commodities for Nepalespoets are tea, honey, and
vegetable ghee. Nepal produces annually 10.6 mikw of cut, tear and curl (CTC) and
1.2 million kg of orthodox tea (Karki). In order &xport tea to the US market, the
exporter has to obtain product acceptance fron-tfwel and Drug Administration (FDA)
after meeting quality specifications. So exportare required to implement good
practices in production, processing and handlingntprove the tea quality. Exporters
face buyer complaints regarding banned pesticidel asphorate and metacid which
are still being used in Nepal. According to Karkrsport, a shipment of Nepalese
orthodox tea was rejected in Germany on the grotimalsit containedetradifone The
absence of a Codex standard for tea and otheraplamtproducts is another limiting

factor in the export trade in Nepal.

Australia
4% Japan
15%

e

USA
56%

Figure IV.4: Exports of Nepal, 1994-2083

Nepal has a hard time in meeting food safety stalsdset by developed
countries, and it is an example of how a small tgieg country is faced with a serious

constraint in the export market after the mandategulation enforcement. For example,

30 source: Author’s calculation based on United NatiStatistics division available online at
http://unstats.un.org/unsd/comtrade/. Last accesdecember 04, 2006.
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Nepal exported 20% of its honey (864 m tons) tovigrin 2003. After joining to the
EEA, Norway followed EU regulations making the des control program for animal
products mandatory. Since Nepal has not establighiedidue control program, Norway
has banned the import of Nepalese honey. Nepalkeaisorts vegetable ghee to India
under the Indo-Nepal Treaty of Trade. The only ¢@mst in this export item is that India
charges a 30% tariff.

China:

As shown in Figure IV.5, Japan held the highesttposin importing Chinese
food and food products, and this country purchadexbst three-fourth of the Chinese
exported food and food products during the perd@®92-2005. Chinese food and food
exports to Japan increased gradually from 199265 2it rose in value from US$ 2236
million in 1992 to US$ 4844 million in 2001 and gralmost three-fold (US$ 7179
million) during 1992-2005. The United States is sleeond largest importing countries of
Chinese food and food products. Exports of Chifiesd and food products to the United
States grew gradually from 1992 to 2001, and thaeeveeached US$ 959 million in
2001. Then it more than doubled (US$ 2452 million2005.
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Figure IV.5: Exports of Chirfa

31 Source: Author’s calculation based on United NatiStatistics division available online at
http://unstats.un.org/unsd/comtrade/. Last accesdecember 04, 2006.
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The figure also shows that Chinese food and fooduyst exports to Australia,
Canada and United Kingdom are almost static duhedl992-2005 period.

Since technologies in most Chinese small and meénterprises (SMEs) are
less advanced and dominated by traditional appes@SMESs are facing problems with
meeting food safety standards. High chemical reslduel is an important constraint for
Chinese products. The technological trade baraedssanitary and phytosanitary
standards are the main constraints for Chinese dapdrters. For example, since August
1996, the EU has terminated importation of Chirpsadtry meat and some aquatic and
animal products because Chinese exports cannotphgtetsanitary requirements (Lu).
For fish products, the EU requires all productbé@roperly labeled. They are concerned
with residue levels of bacteria and antibiotics@getable, fruits and other horticulture
products. They also require all food products fi©hina to go through proper inspection
of residual bacteria.

The Japanese standard also refers to the levpksstitide residues in Chinese
vegetables and fruits. Chinese processed meatcuradi@products are often constrained
by Japanese authorities due to stringent foodysedguirements. The United States
implemented some strict market access barrierd@ssanitary and phytosanitary
standards, which restricts Chinese frozen shrintgphemey to export to the United States
because of excessive residues of antibodieshlodamphenicotesulting from
inappropriate processing.

Vietnam:

Both in Japan and the United States, export floivgietnam’s food and food
products had a sudden fall in 1998, but then tip@eg of these commodities increased
dramatically from 1998 to 2003 (Table 1V.6). Eastian financial crisis of 1997-98
might be the cause of this sudden fall of expdre figure shows that there was an
upsurge in exporting food and food products to dahaing the 1998-2003 period. They
rose in value from US$ 63 million in 1998, to US¥d4million in 1999, and US$ 722
million in 2003. In United States, the import valoe food and food products from

Vietnam increased sharply from 1998, and reache®l 1026 million in 2003, almost 11
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times the US$ 74 million value in 1998. The figatso shows the export totals to the

developed countries such as Australia, Canada aiteédJKingdom, which are volatile.
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Figure IV.6: Exports of Vietnath

Vietnam exports 3.3 millions of tons of processedfsod products (frozen
shrimp, fish, squid and dried fish) to 105 courstrieut mainly to Japan, European Union,
the United States and China (Truong). The majoliemge for Viethamese exported
seafood is to meet the requirements on the coofemttibiotic and chemical residuals in
the products set by the European Union and Unitate§ The EU is strict in its
regulations on residue limits in food and seafoamtipcts. The US and Japan also have
severe requirements on the content of antibiotich@mical residuals in seafood. So food

product exporters in Vietnam have a hard time ietng food safety regulations set by
importing countries.

Vietnamese seafood export enterprises are alsoarainfg difficulties in
understanding requirements of food hygiene. To gxpeir products, exporters have

been faced with sophisticated and volatile layétandards set by international,

32 Source: Author’s calculation based on United NatiStatistics division available online at
http://unstats.un.org/unsd/comtrade/. Last accesdecember 04, 2006.
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national and private bodies. Small enterprises fmoblems with different requirements
imposed by different countries on the same produmt.example, the US bans
fluoguenolinedut the EU allows a limited use for this drug. §bauses problems
because it is currently very hard in separatingaagliure areas for different export

markets.

Despite all of the constraints regarding food gafegulations, exports of food
and processed food products, in some instanceweshapward trends for Asia-Pacific
countries. From a theoretical point of view, impiasi of strict food safety regulation
causes extra costs for the firm and thus redugesrexof the product. However,
improved performance caused by food safety reguiatmay induce cost savings and
increase sales; thus improving exports. The caskest did not examine the empirical
relationship between food safety regulations sehbydeveloped countries and the
region’s export flows but instead gave insighte iftod safety standards and question on
the empirical issue: “Does a developed country’sasition of food safety regulations
impact export competitiveness of an Asia-Pacifiardoy?” We examine this issue in the
second chapter to see if the findings supportelgeon’s upward trends of exports with

existing stringent food safety standards.

Review of Literature:

The literature on several dimensions of food sadeky international trade is
reviewed in this chapter. There are a considenmalneber of studies regarding this issue
that range from theoretical and policy analysesmpirical analyses. However, empirical
analyses of the impact of standards and techregagilations on trade, in particular food
safety standards, on export flows in the food amdifmanufacturing in Asia-Pacific
countries are relatively sparse. There are diffemegthodologies used in order to
empirically estimate the impact of food safety stals. Concisely, the literature
includes two types of studies. One group of stugerforms case study or surveys for
policy analysis on food safety standards and tladletges exporting firms face due to
increasingly more stringent food safety standata®ther group of studies employs

econometric models in order to determine how doimesticies impact bilateral trade
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flows. The econometric approach which is most ofteed in the literature is the gravity
model. Some investigators construct policy indidesd safety standards) by survey and
use these indices as proxy for the severity ofdstads in the gravity model. Other
investigators use direct measures of food safatydstrds. This chapter reviews all of

these empirical analyses closely related to thidyst

The gravity model:
The gravity model was developed by Tinbergen (1262) Linneman (1966).

The model has the following structure in its singpli@rm:

GDRGDP

Trade;j =K —
Distance

where, x is a constant of proportionality. According to thi®del, bilateral trade between
countryi and country is explained by their income (in term@DP) and geographical
distance. The gravity model can also include sotherdactors such as the country’s
population and a set of dummy variables incorpogatiade barriers such as adjacency,
and a common identity for currency and regionajlobal trade membership. Including
all these factors that explain the bilateral tradiaris et al. and Xu propose an extended
framework of the gravity model in their studieseVhalso add an environmental
regulation variable in their model and examinednitpact on export competitiveness.
The gravity model is also used to study severakdsions of food safety and
international trade. Thus, the gravity model expdahe impacts of various economic
activities both on exporting and importing coungryrade flows, and has been a
successful model in economics since its emergédethis model has not been free
from criticism. A number of authors claimed thatldasic framework lacks theoretical
foundation. However, this model has eradicatedhtgtcoming gradually and has
become a well constructed model in internatioredér Anderson first developed an
econometric foundation of this gravity model. Ferthore, Anderson and Wincoop
improved this model incorporating multilateral stance variables, which helped solve

the omitted variable bias in the model.
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The gravity model developed by Anderson and Windsapecialized 8%
InX; =k+Iny, +Iny, +A-0)pind; + 1-0)Inb, -A-0)InR -1-0)InP,

where,In is the logarithmi andj represent the exporting country and importing ¢gun
respectfully; X is the exports from countiyto countryj; y represent income of a
country; d is the distance between the importing) @porting countryb represents
border between the importing and exporting courdngP is the price index of a
country. This extended form of the gravity modes baly two additional terms
compared to the basic gravity model such as pndeeés and border measures. These
two terms of the equation represent the multildtersistance variables, which are
positively related to a country’s inward trade flawAnderson and Wincoop claimed that
this model can capture all trade barriers and pleeonsistent and efficient estimates.
Incorporation of price indices in the gravity modehlso supported by Bergstrand who

also introduced factor endowment variables in kisreded gravity model.

Standards and technical regulationsin the gravity model:

The gravity model is commonly used to determinetiviiea domestic policy
positively or negatively influences the competitiees of international trade. A number
of authors set up domestic standards and techi@galations as proxies for their impact
(environmental stringency) or severity (food safggndards) in the gravity model.
Among the noteworthy works are Harris et al. andfgfuenvironmental policy impacts,
and Jayasuriya et al., Wilson and Otsuki, Otsukil etand Lacovone for food safety
regulations.

Using a gravity model, Harris et al. investigatied telationship between
environmental regulations and international contppetness. In their study Harris et al.
examined the effect of environmental stringencygixydifferent indicators, which are
based on energy consumption or energy supply. Hewéwey did not find any
significant impact of environmental regulationsioternational competitiveness. In their
model, they used bilateral import®i1) as a dependent variable, and income in terms of

GDP; countries’ populationROP), the distance between the exporting and importing

% The model shows the same notation as in Andensd\éncoop.
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country QIST), land areas of a countriyAND), stringency of environmental regulations
in a country $Q as explanatory variables. They also includet @séummy variables
that explain the bilateral impo&DJis a dummy variable, equal to 1 if importing and
exporting countries are adjacent, and zero othenkSC, a dummy variable that equals
to 1 if importing and exporting countries are merstef EEC, and zero otherwise;
EFTA a dummy variable that equals to 1 if importingl @xporting countries are
members oEFTA and zero otherwis®§AFTA a dummy variable that equals to 1 if
importing and exporting countries are memberSIAFTA and zero otherwise.

They used the following form of the gravity equatib

InIMB, =3, + B, InGDR, + 3,InGDP, + 3,In POR, + 3,In POP,

+ B, InDIST, + Z;ADJ; + B, InEEG; + 5, InEFTA,

+ B, INNAFTA, + 3, InLAND, + 5, In LAND,

+ B, InSG + Bi5In SG +uy

where,In represents natural logarithingenotes the importing of country amnds

exporting country antdis time in year.

Xu developed the following extended gravity modaeinvestigate the impact of

environmental regulations on international tfide

IN(X;) = a, + B In(Y,) + B, In(N) + B In(Y;) + B, In(N;) + S5 In(D; )
+ S5 IN(ENV)) + B, In(ENV,) + ¢,

where, X;; is the exports from countiyto countryj (i represent exporting andepresents
importing country).Y is the country’s GDP\ is the country’s populatior) is the
geographic distance between importing and expodmmtry;ENVis environmental
stringency indices; and and € represent the intercept term and error term, rés@de
In this study, Xu used the environmental stringeincljces developed by World Bank.
However, he did not find any significant evidenoestipport the proposition that

increasingly environmental regulation decreaseduatty’s exports.

34 The model shows the same notation as in Hargas et
3 The model shows the same notation as in Xu.
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Jayasuriya et al. investigated the impact of irgiregy stringent and differing
standards set by developed countries in the Indiagh processing industries. In their
research, they constructed an index of food safatydards through a survey of
processed food industries, and examined the ingdabe standards on food exports to
developed countries. They used the gravity modeltae index of food safety standards
was used as proxy of its severity. The extendeu fofrthe gravity model used in their
study is as follow¥:

InEXR, =a + BGDPR, +3,GDP, + S,IMP, + ,DIS;

+ B;POPI, + B,POP, + B,SP§, +¢&;

where, EXPrepresents bilateral exports of processed foodymts;GDP is the income
of a country]MP is bilateral imports of the processed food produtS is the distance
between importing and exporting countBQPlandPOP represent population of
exporting and importing country, respectiveBPSs the index of food safety standards
set by country importing countrys is the constant areddenotes the error term; ahrd
denotes natural logarithmand j represent exporting and importing country,
respectively; andlis time in year.

Jayasuriya et al. constructed ®ieSvariable as an index by the following

equation:

sPs, Z[ZW(SPSI;}I\;V/COde)&OOO)]*wO
where,i represents exporting country’s (India’s) procedsed products such as shrimp,
mango pulp, poultry and mushroomsepresents the exporting countries (United States,
Japan, Australia, United Kingdom, France, Germard/tae Netherlands); and
represents the years 2000 to 20BBSNNepresents the weighted value of different
groups of standards (microbial hazards, pesticiaet#iotics, toxic chemicals etc), and
Codexis the value of the corresponding parameters aoetianSPSNN The ratio of the
value of the two parameters indicates the resteogess faced by the food products.
Jayasuriya et al. pointed out that the most ofdlbd commodities exported to EU
countries, Australia and the US were highly restré; while exports of those food

% The model shows the same notation as in Jayasefrigia
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products to Canada and Japan were moderatelyctesriThey singled out that
compliance costs for food safety standards in éxppindian processed food products
were on average 5% of sales revenue, though thel@ome costs ranged from 10-15%
in some food processing industries. Based on thareral results Jayasuriya et al.
concluded that the stringent food safety standiamdsIndian processed food exports to
these seven importing countries.

Using such an aggregated index for technical stalsda determine impacts on
trade flows is subject to serious limitation. Thygeegated index constructed from
different standards provides results inconsistetit @onceptual expectation. For
example, Swann (1996) and Moenius (1999) worket b different standards such as
shared standards (standards were used separatelyynilateral standards (a number of
heterogeneous standards were aggregated, andsusetices). Swann’s findings
suggested that share standards positively impacires but had a little impact on
imports; unilateral standards positively influemegorts but negatively influence
exports. However, Moenius found that the shareadstal has a positive impact on trade,
and the unilateral standard enhances manufacttradg, but limits trade in non-
manufacturing sectors (Lacovone). However, Lacel®mvestigation tells us how to
overcome those shortcomings. He used maximum tebkttavels of aflatoxin B1, a
commonly used determinant in food and food prodwadsa direct measure of the
severity of the aflatoxin standard. Two other stsdiOtsuki et al. and Wilson and
Otsuki) are supportive of using this direct measweet method.

Wilson and Otsuki initiated an innovative studyfood safety standards. They
used a gravity model that explains bilateral imflonvs using a food safety standard
variable that is measured in maximum allowable @ombation. They extended the
gravity model by adding a number of dummy varialtethe modél”

InV; =b, +b, INnGNPPC +b, InGNPPC +b; InDIST; +b,InST

+ b5 DCO' + b6 DEU + b7 DASEAN + b8 DNAFTA + b9 DMERCOSUR+ 5"-

where,In represents the natural logarithinis importing country, angis exporting

country;V denotes the import value of countrirom countryj; GNPPCdenotes a

37 The model shows the same notation as in WilsonCtsdki.
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country’s real per-capita GNBPJISTis the geographical distance between importing and
exporting countrySTrepresentthe maximum tolerable level of aflatoxin B1 imposed
imports by the importing country; afds the constant term andis the normally
distributed error term. They also included a nunddefummy variables of a common
identity for regional or global trade membershigattbxplains the bilateral imports. In
their investigation, they concluded that the imglanvs of cereals and nuts are
negatively affected by the aflatoxin standard.

To investigate the impact of EU food safety staddam African export of
cereals, dried fruits and nuts to Europe, Otsuki .atitilized the following gravity
equatiori®:

InM i}‘ =D, + b +b In(PCGNP) + b} In(PCGNR) + b In(DIST; )

+b;YEAR+ b,COL; +b; In(ST) + &

whereM represents trade value of prodiuétom African country §) to EU country
member (); PCGNPIs real per capita GNPDISTis geographical distance between
countryi andj, andYEARIs year: 1989-1998C0OL is a colonial tie dummySTis the
maximum aflatoxin level imposed on imports of Afcfood productlk) by EU
counties;¢ is the error termin denotes the natural logarithm. In this model Otstlal.
used aflatoxin B1 as a direct measure insteadcohatructed index of food safety
standards. They concluded that tightening the@flatlevel by EU countries reduces the
African food product exports by 64 percent or US® @illion to EU countries. They
also found that the health risk in EU countries weBiced by approximately 1.4 deaths
per billion a year due to these stiffer food safgndards.

To address food safety regulations in terms ot@fia standards, Lacovone
developed the following extended gravity mddel

InM;; = A+InY, +InY; +In(Y/P); +In(Y/P),; +InD;

+InST + DLang,; +Trend+ ¢,

where,In is the natural logarithm;represents European countries arepresents Latin
American countryM represents imports of nuts of the European courntng the Latin

% The model shows the same notation as in Otsti et
3% The model shows the same notation as in Lacovone.
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American countryy is the real GDP anH is the populationD is the geographical
distance between the importing and exporting ceesitandSTdenotes the standard (the
maximum allowable level of aflatoxin B1A is the constant and is the error term.
Lacovone also included a dummy for common langBd@ng), and a trend that
captures eventual dynamic effects. In his extergptadity framework, Lacovone used a
Tobit model to estimate the equation explainingrLAimerican nuts export to Europe
and found that tightening of the aflatoxin standardthe European countries results in a

potentially significant loss in Latin-American nexports.

Model Specification:

To construct an empirical model for the relatiopsbetween bilateral trade flows
and a country’s various economic activities inchgpfood safety regulations, many
different approaches have been taken in the luszaBhmong them two are noteworthy.
First, Joyasuriya et al. proposed an econometrideioased on a gravity model to
examine the proposition that stiffer food safegnsiards lead to a loss of export flows in
India. In their study, Joyasuria et al. used a feaféty standard index constructed on the
basis of sample survey among exporting industndadia. Second, Lacovone used the
direct measure of aflatoxin standards with the igyanodel, and found that food safety
standards imposed by European countries adversgigat trade flows from Latin
American countries. Besides that, a number of sgidkamine the impact of food safety
regulations on trade competitiveness. Only a feedwsdirect measure of the severity of
food safety standards in their econometric analytbesigh. This study follows the
gravity model approach with its extended form gediyudeveloped by Harris et al., Xu,
and Anderson and Wincoop to determine the effeeflatoxin standards (as a measure
of food safety standards) on trade flows.

The gravity model used in this study is derivedrfrihe demand and supply
functions of importing and exporting countriesta general market equilibrium
conditions as reflected in Anderson and Wincoop.usesuppose consumers’ CES

(Constant Elasticity of Substitution) utility funah of an importing country is:

U(xi):[z xijpjp (IV.1)
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and their expenditures are constrained by income:

PX. =1 (IV.2)

We assume each country produces only one goocharglipply of the good is
fixed. We also assume homothetic prefereffdesthe utility function. The consumers’
demand equation of the importing country for gooflan exporting country is derived
by maximizing the consumers’ utility function (Eqieen (IV.1)) subject to the constraint
(Equation (1V.2)):

X, = AT :(Pic”)w | (IV.3)

-p ]
1-

>er P
j

where R, =PC;, andP, = P/ (IV.4)
J

X; - exports from countrytoj =P,C,

P, =PRC; whereP - supply price of the exporting country

P, - consumer’s price indices of the importing countr

o - trade (transportation) costs between exportimjimporting
country

P - elasticity of substitution between all goods

At the market clearing condition, the aggregatearhdemand equals the

aggregate supply:

b""

I, (IV.5)

(Pi G, )1:

i

> X; =1, , which implies thatl; =
j

where, 1,1, - total income of countryandj, respectively

0 Where“the isoquants are equally spaced as output expatiss, they exhibit the constant proportional
relationship between increases in all inputs anctéases in outputs{Nicholson, p 300).
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Substituting Equation (1V.5) in to (IV.3), we get:

(e Y
X, =Z—|(W] (IV.6)

In Equation (IV.5), two factors need to be consédeiOne is the profit function
of the exporting country that can be expressed as:
= G )P ’
n, {Z (F) Z_'} (IV.7)
J j
From Equation (IV.4) and (IV.7), we get the follimg relationship for the

country’s price indices under the symmetric bilatérade barrier conditiorf]l, =P :

v = il
Py =2P ﬁcij (IV.8)

J j

A

Second is the trade (transportation) cost fa€oiThis factor is unobservable, but

assumed to be a log linear function of observalbidesteral distanced)), and adjacency

or border B) between importing and exporting countries:
C, =D;B, (IV.9)

Now incorporating the price indices and trade €astors, the Equation (IV.6)

turns to the following final form of the gravity egtion subject to Equation (1V.8):

X, = (D"B‘j ]; (IV.10)
" 21U PP
J

Then taking logs and appending error terms, weng@e the following empirical

form of the gravity model:

InX; =k+Inl; +Inl; +1InD; +<InB; ==InR ==InP, + 4, (IV.11)

1
) P

In this empirical analysis, we incorporate a foatkty standard variable with the

expectation that this standard downsizes a coumayport competitiveness. The two

price terms in the above equation (so called natéirhl resistance variables) are not
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observable, and difficult to measure so we didusat the terms but instead incorporate
two price indices (export and import price indicas)reflected in Bergstrand. Including
all these factors that explain bilateral expotts, éxtended gravity equation for this study
has the following form:

In EX;, = B, + 5,InGDR, + £3,InGDP, + f3;In Dis;

+B,INEPL, + B In [Pl + 5 InFSS +¢&; (V.12)
where,
EX - exports from countriyto countryj at timet;
GDP, - per capit&GDP of countryi at timet;
GDP, - per capit&GDP of countryj at timet;
EPI, - export price index of countiyat timet;
1Pl - import price index of countiyat timet;
Dis; - distance between counirgndj;
FSS - food safety standards in terms of aflatoxinhwitaximum
allowable level imposed on imports by courjtrgnd
i - error term assumed to be normally distributed.

Equation (IV.12) is the classical double-log speation so variables are
transformed by natural logarithrim). The explanatory variables used in this modekhav
a direct relationship to bilateral export flows.tins modelGDP, measures the potential
demand of the importing country, whi&DP, represents the potential supply of the
exporting country. Therefore, the correspondingslparametersp, and S, are
expected to be positive. The rational for geogregiidistance is that a higher distance
between trading partners leads to higher transpantaosts and increased differences in

preferencedDis; is a proxy for resistance to trade, thus it is@péted thatg, will be
negative. The slope parameigy is probably negative because exporter’s high price
reduce outward trade flows. On the other hand, @nticipated thag, will be positive

because importer’s increased prices may cause @iiodun home country to fall and
inward trade flows to rise (Bergstrand). FinalsS$ measures how strict the food safety
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standards are in importing countries. In line vt assumption that strict standards lead
to relatively lower exports. In this model, thadtress of the standards depends on the
tolerable level of aflatoxin B1: a lower level dfedoxin standard indicates a more

restrictive standard. Therefore, we anticipate {fawill be positive, which implies

stiffer standard impact exports negatively.

Data Sources and Description:

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, impaddepindex and food safety regulations
in terms of aflatoxin standards as explanatoryaldes. The data utilized in this model
are collected for seventeen years, 1988-2005, arostries that include OECD and
Asia-Pacific countries (Australia, Austria, Cana@ajna, Fiji, France, Germany, India,
Indonesia, Italy, Japan, Nepal, Sri Lanka, Unitédgdom, the United States and
Vietnam). The sources and description of data are:

Bilateral Trade:

The data for bilateral trade, in particular, théuesof total exports and imports of
food and food products in US dollar under the d¢farsgion of SITC Rev.3 are collected
from United Nations Statistics division availabldioe at

http://unstats.un.org/unsd/comtrade/

GDP:

Each country’s Gross Domestic Product (GDP) basecbastant 2000 US dollar,
and per capita GDP (constant 2000 US dollar) ateated from World Bank
Development Indicator (WDI) available online at

http://devdata.worldbank.org/dataonline/
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Food safety standards:

To measure the effect of food safety standardsamtetflows we use aflatoxin
standards as an explanatory variable. In this eesdollow Lacovone’s work adapted
from Otsuki et al. and Wilson and Otsuki, but we d#ferent data and a different
econometric model to estimate the impact of thedsted on bilateral exports. Most
previous studies constructed indicators from tha dafood chemicals and additives,
and used these indicators as a proxy for the céistis on chemicals and additives used
in the food and food products. However, followingcbvone, we use the direct measures
of maximum tolerable level of aflatoxin in our mddehe data for maximum allowable

levels of aflatoxin in parts per billiopgb) are stated below (Table 1V.1):

Table IV.1: Maximum tolerated levels of aflatoximfood and food products

Country Maximum tolerated levels of Country Maximum tolerated levels of
aflatoxin (pb) aflatoxin (pb)

Australia 5 For all foods India 30 For all foods

Austria 1 For all foods Italy 5 For all foods

Canada 15 For nut (product)s  Japan 10 For all foods

France 10 UK 4 For nut (product)s,
dried fig (product)s

Germany 2 For all foods USA 20 For all foods

Source: Food and Agriculture Organization of thetéthNations, 1997

These data are obtained from the FAO publicatioafléiwide Regulations for
Mycotoxins 1995: A Compendium. Aflatoxin is presenfoods as natural contaminants
and causes acute toxicity in animals and humams nkt possible to completely
eliminate this substance from the food chain (Otstikl.) so it needs to keep this toxic
substance in food as low as possible. The moshpalig toxic aflatoxin is designated as
aflatoxin B1. The maximum allowable level of aflgito B1 imposed for food and food
products is considered to determine the level oflfsafety standard in a country: the

greater value of aflatoxin B1 in foods implies arentax standard.
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Distances:

The data for geographical distances are colleatetth® basis of the average
distance between the major sea ports of two castiihere are six exporting countries
such as China, Fiji, Indonesia, Sri Lanka, Nepadl ¥ietnam and ten importing
countries: Australia, Austria, Canada, France, Geymnindia, Italy, Japan, United
Kingdom and United States. The Distances of theoimant seaports of the countries are

shown in Figure IV.7.

Katmandu*

Political Map of the World, April 2000 (Nepal) .
e . Brlsbane 549 Shanghai
4 _— £083 > T ——_ /(China)

-- Brishane: 4231
_~-Frieste: 5983
"~Vancouver: 5114
-7 -Brest: 10100
- Hamburg: 10772
- Bombay: 4672

nnnnnn

) Augusta: 8170
femh . Kobe: 783 |
Haiphon \
(Vi(—ftnam% = ==/ \;ﬁ - Pfymouth:=10201
- Brisbane: 4370 - Hﬁf’ ~Los Angeles: 5708
- Trieste7624 = |
- Vancouver: 6362 2
-\Brest:-9185:- =

- Hamburg: 9857

Sri Lanka)_ (Indonesia)- L=

Doy 337 . -Brisbane5313 - Brisbane: 347 0 - 25
~Kobe: 1982 N ete: 4778 - THeg 6566 - Lisrlsbran_e 1548
~ VVapcouver: 8649 - Vancouver: 7417
- Plymouth:-9286 ... FBrest 6334 L B @17 N - ~Trieste: 10926, .
- Los Angeles: 6961 e Haimt.)urg':"?oo&m- i} Hamt;urg: 8799 - -Vancouver: 5187
) ~Bombay: 889~ -Bombay:2708 ﬁ;ensqtt.) 1r082171540i5

- Augusta: 4404 - Augusta: 6197 j Bomb; 9-7072
- Kobe: 4258 - Kobe: 3020 Y-
- Plymouth: 6435 - Plymouth: 8228 - Augusta: 10556

- Kobe: 4074
- Plymouth: 10804
- Los Angeles: 4796

- Los Angeles: 9236 - Los Angeles: 7899

Figure IV.7: Distances between important seapdrexporting and importing countries
in nautical miles. Importing countries with seagart parenthesis: Australia (Brisbane),
Austria (Trieste), Canada (Vancouver), France (Br&ermany (Hamburg), India
(Bombay), Italy (Augusta), Japan (Kobe), UK (PlyrttguUSA (Los Angeles). * The
distance adds road distance from Calcutta, Indisatonandu, Nepal.

Source: World map: http://www.hawaii.edu/poweddiWF1.WORLD.JPG
Source: Distances: www.distances.com.
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The data for distance are measured in nauticabkaled collected online at
http://www.distances.com. Since there are no watgswn Nepal, and the only practical
seaport for goods bound for Katmandu, the capitglo Nepal, is Calcutta in India, we
used the distance to Calcutta (including road distan miles from Calcutta to
Katmandu) for the country, Nepal. The geographiistances between seaports of

exporting and importing countries are also state@able D.3 (Appendix D).

Population:

Each country’s population is collected from PopolaDivision of the
Department of Economic and Social Affairs of theiteleh Nations Secretariat, World
Population Prospects: The 2004 Revision and Worlzhbization Prospects: The 2003
Revision, http://esa.un.org/unpp, 15 October 2008;

Priceindices:
The export price index of the exporting countried ghe import price index of the
importing countries are collected from World Ban&J@lopment Indicator (WDI)

available online at http://devdata.worldbank.or¢gdaline/

Empirical Results:

To determine the possible influence of food sastéyndards on trade flows, we
estimate regressions based on an extended gravdglm/Ne use aggregate data for
bilateral exports of food and processed food prtgjund data for factors affecting
bilateral export flows for 17 years on 16 OECD &sih-Pacific countries. The
descriptive statistics of each variable used imtioglel is reported in Table D.4
(Appendix D). The major question that surfaces fiomosing food safety regulations in
importing countries is whether and what extentesqorts in the food and processed
food industry influenced by the food safety regolas? To address this question, we
examine the relationship between bilateral expamtsimporters’ imposition of food
safety standards along with other control variabléscting bilateral exports. We

estimate a linear version of the empirical modeegiin Equation (IV.12), and provide
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results for a common estimator: ordinary least sep€OLS). The results of OLS
estimates are reported in Table 1V.2.

The problem in this simple analysis using OLS & the estimation suffers from
simultaneity problems which mean that the regressand the errors are correlated. This
problem makes OLS estimates biased. In fact, dtieet simultaneity bias, the model
(Equation (IV.12)) might fail to take account ofabserved factors of the firm that bias
estimates of the coefficients used in the modelsdlge this problem, several approaches
have been taken in the literature. Some use adagspecification with a set of controls,
some use weighted quadratic least square regressidrsome use a panel data approach
with a fixed effects model and a proxy for a firna'sobservable productivity. The Olley
and Pakes techniqffes a bit different but noteworthy. They developemi-parametric
estimator that introduces unobserved factors affg@ firm’s productivity (Arnold).

This technique does not need a specific functiéorah, but it involves a semi-parametric
estimator that can be approximated by a polynoexphnsion (such ad%3¢ 4" or 5"
order polynomials) of the variables used in the etoficcording to the Olley and Pakes
approach, this study adds quadratic polynomiailsaafbles (GDP, Distance and FSS) in
the regression equation, so the model has thenfwlipform:

In EX;, = B, + 5, InGDP, + £3,InGDP, + S;In Dis;

+B,INEPI, + B, InIPl, + B, InFSS + 3,(nGDR, )’ (IV.13)

+B,(nGDP, J + B,(in Dis,  + Bo(InFSS f + ¢,

The equation is a partially linear form with serargmetric regression model.
The results of the regression estimation are redart Table 1V.3.

Estimated results show that the F values for beginassions (Equation (1V.12)
and Equation (IV.13) are statistically significatthe 1% level. The Rralues indicate
that the overall goodness of fit of the regressiersatisfactory. But it is interesting that
the R value almost doubles in the regression when watitate equations with
polynomials of the variables used in the equatidvis.hypothesize that the greater the
food safety standards, the lower its restrictivenaad higher the bilateral trade flows.

That is, imposition of stiffer food safety regutats impact bilateral exports negatively.

*1 The Olley and Pakes technique is detailed in Adpef.
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In all our regression analyses, we found that tloel fsafety standard6$3, in terms of
aflatoxin standards, of importing countries is ygsignificant and shows the negative
impact on export flows.

Table 1V.2 shows the regression analysis (Equdtidri2)) for food and food
products exports as influenced by aflatoxin BE§ with other factor variables,
exporter’'s per capita GDESDPX), importer’s per capita GDRSOPM), geographical
distancesDIST), exporter price indexdP1X) and importer’s import price index_IM).
A double-log specification is used in the modetls® coefficient of a variable can be

interpreted as the elasticity.

Table IV.2: Regression results of bilateral exportthe food 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 GDIBEDPX) 2.93% 0.23 12.85 <.0001

Importer' s per capita GDEEDPM) 0.55% 0.08 6.75 <.0001

DistancesDIST) 0.34 0.40 0.86 0.3908

Exporter’s export price indeXPIX) -0.68 0.58 -1.17 0.2407

Importer’'s import price indexPIM) -0.02 0.15 -0.10 0.9202

Food Safety Standar&$9 0.98% 0.11 8.80 <.0001

F value 54.40

R 0.39

Adjusted R 0.39

Notes:? and® indicate significant at the 1% and 5% level, resipely. All the variables
are in logs.
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As shown in the table, the parameter estimate epdticy variable (aflatoxin
B1) is positive and statistically significant aeth% level. Since a greater value of
aflatoxin B1 implies relaxation of aflatoxin contaration, the positive sign of the
coefficient implies that the bilateral trade inges with relaxation of the standard. The
result suggests that the impact of aflatoxin steshdanegative on bilateral exports: a 1%
tightening of the standard reduces bilateral exployt0.98%. Jayasuriya et al. also found
that Indian food exporters received significansksfrom stringent food safety
regulations. This result is also consistent with findings of Lacovone, and Otsuki et al.

The results also show that the coefficients botlefporter’'s per capit&DP and
importer’s per capit&DP are significantly positive at the 1% level. Theulks suggest
that a 1 per cent increase in the per capi# in the exporting country is associated
with a 2.9% increase in bilateral exports, wheieadsper cent increase in the per capita
GDP in the importing country is associated with a @GiBcrease in exports. These
results are expected and supported conceptually cdéfficients of other variables,
distancesDIST), exporter price indexdP1X) and importer’s import price indexRIM)
are not statistically different from zero.

The effects of food safety regulations seem rashaall, 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% irs®en the standard. Thus, if the US
adopted the UK’s food safety standards, exportthbge countries would be only 20% of
what they were before — a tremendous decreases wichild seriously impair developing
country food exporters.

In the regression (Equation (1V.13)) presentedabl& V.3, we formulate second
order polynomials of the variableGDPX GDPM, DIST andFSS in the model. In this
analysis, we found that the coefficients for thed@afety standard had the expected sign.
Table IV.3 reveals that the relationship betweenfttod safety standard and food and
food products exports is significant at the 1% lerel positive. This result implies that a
1 per cent increase in maximum level of aflatoxiniBcreases export flows by 3.4 per
cent. The results also show that the coefficienthe exporter’s per capitaDP has a
positive sign, and it is statistically significaattthe 1% level: a 1 per cent increase in the

per capitaGDP in the exporting country leads to an increasdlatdral exports by 55.7
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percent. The coefficient of per cap@DP in the importing country is significantly
negative. The sign of exporter’'s per caP is expected but the sign of importer’s per
capitaGDP is not expected and difficult to explain. Bergattalso found mixed results

for a country’s income on export competitiveness.

Table IV.3: Regression results of bilateral exportghe food and food product sector

Variable Parameter Standard t Value Pr> |t|
estimates Error
Intercept -45.58 16.25 -2.80 0.0053
Exporter' s per capita GDIBEDPX) 55.70° 4.22 13.21 <.0001
Importer' s per capita GDRSDPM) -10.33 1.65 -6.27 <.0001
DistancesDIST) -21.68° 2.17 -10.00 <.0001
Exporter’s export price indeXpIX) 1.36° 0.34 3.96 <.0001
Importer’s import price indexRIM) -0.01 0.46 -0.02 0.9874
Food Safety Standar&§9 3.38% 0.28 11.99 <.0001
GDPX square -4.2% 0.34 -12.51 <.0001
GDPM square 0.63 0.10 6.33 <.0001
DIST square 1.32 0.13 10.19 <.0001
FSS square -0.85 0.09 -9.41 <.0001
F value 92.23
R 0.65
Adj R? 0.64

Notes:? and® indicate significant at 1% and 5% level, respestivAll the variables
except quadratic terms are in logs.

Table IV.3 reveals that the coefficient of geogiaphdistance is 21.7 and
significantly negative at the 1% level. This imglignat a 1 per cent increase in
geographical distance between two trading partoentries is associated with a 21.7 per
cent decrease in exports between the trading deanks expected, the coefficient of
export price index in the exporting country is &l statistically significant at the 1%
level. The coefficient of import price index in theporting country is negative, but is
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statistically not different from zero. The resudtso show that the coefficients GDPX
squareGDPM squareDIST square an&SSsquare are 4.3, 0.6, 1.3, and 0.9,
respectively, and all quadratic forms of the vdealare statistically significant at the 1%
level.

The results reveal that the overall significancéhefestimates is higher in the
model (Equation (IV.13)) with the quadratic formwafriables than the model (Equation
(IV.12)) without it. Kee and Hoekman, and Abukacalised polynomial expansion of
the variable in their studies, and obtained be#sults. From Equation (IV.13) the patrtial
derivatives of exports with respect to GDPX, GDHEMST and FSS are:

:“:G—E[))(ip}t =, +203,(InGDR,) (IV.14)
(3::1(3_?)(%:@ +2B,(InGDP,) (IV.15)
Z::% =, +2f3,(In Dis;) (IV.16)
gll:%xé = By * 2P (InFSS) (IV.17)

The calculated partial derivatives of exports webpect taGDPX GDPM, DIST
andFSSare reported in Table D.5 (Appendix D). As showithe Table IV.3, the

estimation of 5;and S,,are 3.38 and -0.85, respectively, so the valuaefierivativé?

equals 0.10, and is positive wheir85is positive.The positive sign of the derivative
implies that bilateral exports increase with reteo@of the standard. In other words,

tightening food safety standards reduce exports.

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

Pacific countries to ten importing countries. Wiedstd the constraints and challenges

42 din EXit
dInFSS

= 338+ 2* (-085) * (193 = 010
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exporters in Asia and the Pacific face in exporfogd and food products in world
markets. Six countries (China, Fiji, Indonesia, Alefri 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 importic@untries is whether and what extent
are exports in the food and processed food industiyenced by the food safety
regulations? To address this question, we exarhmeelationship between bilateral
exports and importers’ imposition of food safetggtards along with other control
variables affecting bilateral exports. In our stude use the common estimator: ordinary
least squares (OLS), but employ the Olley and Pa&as-parametric estimator to solve
the simultaneity problem in the empirical estimatig/e obtain empirical evidence on
the adverse impact of food safety standards onrepgoformance in food and food
manufacturing.

The empirical results show that the value of exporifood and food products is
negatively affected by aflatoxin standards: highféatoxin tolerances mean lower
restrictiveness, and higher bilateral export flo&vsane percent increase in food safety
standards decrease exports by approximately omenter This means that large changes
in food standards (which are common these dayshawle salutary, deleterious impacts
on food exports by developing countries. The resislb shows that economic activities
in the exporting and importing countries (specifictheir GDPs) have significant
impacts on food exports. These variables are ngowpward each year so these factors
will have a positive impact on developing countpd exports in the future. The results
indicate that prices do not have significant impawt food exports of developing
countries. If distribution systems are establishetiveen developing and developed
countries, changes in prices do not seem to deimiational trade.

Despite all of the constraints and challenges ARsaHic exporters face in
meeting food safety regulations, exports of food processed food products have grown
for the region. We have found empirical evidencdéhmnadverse 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-siemal data so some important countries

that could enrich database, were omitted. Thisystlieks an insight into food safety
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standards, but given the lack of robustness ofarebearesults in this area, and the
increasing importance for food safety policy-makawgr international trade in both
developing and developed countries, further emgllingsearch is necessary. The research
could focus on a simultaneous research projecirichtdes consumers’ concern about
the safety of food supply in developed countried @@ impact of food safety regulations

on specific food exports from the developing countr
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Chapter V

Summary and Conclusion

This study has taken an initiative to overview pladicy context driving standards
in manufacturing industries. The study consistthofe different essays that examine the
role of technical regulations and standards anid tekationship with trade using

different econometric models.

In the first article, we construct an econometrimdal that includes factor
endowments and environmental regulations to exahmmestrict environmental policies
impact export competitiveness. The study hypotlessikat a country’s comparative
advantage depends on its factor abundance. Th&ategupolicy (used as a production
factor in the model) increases production costd, Hius, reduces the output level of an
industry. The empirical results show that the eated effects of factor endowments,
technology and stringency of environmental regatabn export competitiveness differ
across the 13 industries.

The findings support the H-O theorem: if a goodapital-intensive (or labor-
intensive) and if the labor endowment rises, thendutput of that good would fall (rise)
and the output of the other good would rise (fgtpvided output prices of both goods
remained the same (Takayama). According to thdtsesnachinery and equipment;
machinery and equipment nec; and pulp, paper, gapducts, printing and publishing
industries were found to be skilled labor-intensivasic metals industry was an unskilled
labor-intensive industry, whereas iron and stedl@on-ferrous metals were capital-
intensive industries under the category of pollutictensive industries. In the non-
pollution intensive industry category, food prodydieverages and tobacco industries
were found to be skilled labor-intensive; wood anoducts of wood and cork industries
were unskilled labor-intensive; manufacturing nexswapital-intensive; and textiles,
textile products, leather and foot wear industwese found to be capital and unskilled
labor-intensive. Fabricated metal products indastwere found to be a skilled labor-

intensive; other non-metallic mineral products weapital and unskilled labor-intensive
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industry; and chemicals and chemical products viered to be a capital-intensive
industry in the neutral category with respect tytimn intensity. Environmental
regulations imposed on machinery and equipmentmaoufacturing nec; basic metals;
machinery and equipment; iron and steel; and atbarmetallic mineral products
industries have significantly negative impacts ehexports. But a positive relationship
between net exports and environmental regulaticasfound for paper products, wood
products, and textile products. The challengengimg a way to link good environmental
practices in industries that are not linked to @ustble resources. The current craze in
purchasing carbon credits by various companies inigla way that companies can show
their environmental stewardship in a tangible way.

In the second essay, we investigate the impaabmifetition policy on a
country’s production and export competitiveness.Mdge our empirical regression
model on a Cobb Douglas production function thaistters that production and exports
are influenced by competition policy along withtacendowments. We hypothesizes
that competition policy is positively related te@untry’s manufacturing production and
exports. Since the impact of competition regulatiepends upon the particular
circumstance of the industry to which the policapplied, we examine how competition
policy impacts production and exports of a speaéctor, in particular in the agri-food
processing sector. We employ panel data fixed effaed random effects model in our
regression analyseghe results show that tlexistence of competition policy has a
significantly positive impact on total manufactugiproduction Food manufacturing
production ishigher when competition policy is introduced thaa production when
competition policy is not introduced. This resulggests that competition policy
enhances competitiveness by reducing entry bargatses firms to produce more
output with lower prices. The results also showt thgports for both total manufacturing
and food manufacturing are positively related tmpetition policy: in both cases exports
in the post-competition policy period are highartlexports in the pre-competition
period.

In the third essay, we estimate regressions based @xtended gravity model to
determine the possible influence of food safetpddads on export flows of six Asia-

Pacific countries to ten importing countries. Weoastudied the constraints and
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challenges exporters in Asia and the Pacific facexporting food and food products in
world markets. Six countries (China, Fiji, Indoreedlepal, Sri Lanka and Vietnam) are
facing problems in meeting increasingly more semgood safety requirements imposed
by developed countries such as Japan, EU and ®eltJour study, we examined the
relationship between bilateral exports and an ingosrimposition of food safety
standards, along with other control variables diffigcbilateral exports. We obtained
empirical evidence on the adverse impact of fodetgatandards on export performance
in food manufacturing. In particular, the resultew that the value of food exports is
negatively affected by aflatoxin standards: theatgethe food safety standards, the lower
its restrictiveness, and higher the bilateral ekflows. The effects of food safety
regulations seem rather small, except that theychange drastically for a country.
Moving the aflatoxin tolerance from 20 (the US’arglard) to 4 (the UK’s standard) is a
500% increase in the standard. Thus, if the USmdiothe UK'’s food safety standards,
exports by these countries would be only 20% oftwinay were before — a tremendous
decrease. This would seriously impair developiogntry food exporters.

This study is more refined than most because thestigation is performed on
many different industries. However, the resulti§esifrom the fact that industries export
goods, and many of these industries operate in rddigyent countries. Their research
and development activities might be in their hormaentry, but the results from such
activities can be used in industry operations tghmut the world. Thus, the strength of
the results relative to countries is less clears tudy gives an insight into domestic
policies, and their impact on international comjpegness, but it lacks robustness of
research results due to inadequate cross-sectiaddime series data for each variable
with respect to export flows. Given the increasmgortance for domestic policies
including technical regulations and standards aviernational competitiveness, further
research is necessary. The research could focigentifying important variables that
determine industries’ comparative advantage, erjigiexports and assessing how these
variables impact export competitiveness in the rfesturing in particular agri-food

manufacturing.

101



APPENDICES

Appendix A

Table A.la: Descriptive statistics of the varialflasthe period, 1987-2003

Variables Mean and standard deviation (in parerghes
McNEC ManfN Bmet Nmet
Export 25073 6082 14884 3472
(26502) (4992) (12528) (2376)
Import 18346 9309 15205 3646
(14452) (13244) (11174) (3048)
Net 6727 -3227 -321.38 -174.18
Export (17047) (10826) (7931) (2605)
Skilled 81166310 13924311 14120342 3950131
Labor (1.42E+08) (18598887) (21328791) (4585291)
Unskilled 1159364 2306773 2015802 1385582
Labor (1701770) (5509001) (4277928) (3160702)
Capital 1919 907.85 2360 1614
(2027) (809.10) (2211) (1712)
Research & 591.33 72.17 159.80 122.02
Development (893.51) (178.52) (217.51) (190.87)
Environmental -0.004 0.20 0.19 0.20
regulation (0.99) (1.14) (1.15) (1.14)
N 153 170 136 170
n 9 10 8 10

Bmet: Basic metals
Nmet: Other non-metallic mineral
products

McNEC: Machinery and equipment nec
ManfN: Manufacturing nec

Notes: N is the number of total observation, metumber of countries (Belgium,
Finland, France, Germany, Italy, Netherlands, Norv&pain, Sweden and the United
States). Depending on data availability we elimenaduntries from the sample and use
different countries in the analysis for differentlustries.
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Table A.1b:

Descriptive statistics of the variablesntinued

Variables Mean and standard deviation (in parerghes
Mach Iron Food Fmet

Export 71098 7717 14581 7271

(76324) (7921) (8915) (6342)
Import 71333 7236 14055 6878

(76626) (5598) (9133) (5814)
Net -234.14 481.80 525.42 393.57
Export (26866) (5112) (6568) (4011)
Skilled 1.13E+09 17082 1.01E+08 90656642
labor (2.48E+09) (29324) (1.69E+08) (1.41E+08)
Unskilled 10705913 1017524 4207005 4357121
labor (25952059) (2140865) (9654274) (9013658)
Capital 8339 1342 4447 2604

(12626) (1364) (4077) (2574)
Research & 11920 87.91 261.75 249.82
Development (23890) (98.54) (445.89) (473.29)
Environmental 0.20 0.10 0.20 0.19
regulation (1.14) (1.16) (1.14) (1.15)
N 170 153 170 136
n 10 9 10 8

Mach: Machinery and equipment Food: Food products, beverages and tobacco
Iron: Iron and steel

Fmet: Fabricated metal products, except machinery
and equipment

Notes: N is the number of total observation, metumber of countries (Belgium,
Finland, France, Germany, Italy, Netherlands, Norv@&pain, Sweden and the United
States). Depending on data availability we elimenaduntries from the sample and use

different countries in the analysis for differentlustries.
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Table A.1c: Descriptive statistics of the variablesntinued

Variables Mean and standard deviation (in paremghes
Wood Textile Paper Nfer Chem
Export 4036 10867 13822 6628 29267
(7267) (9492) (19308) (6728) (23860)
Import 2080 19175 7743 7053 25535
(1553) (22049) (5786) (5711) (18961)
Net Export 1955 -8308 6078 -424.67 3731
(6415) (20431) (16715) (4671) (9182)
Skilled labor 43752000 1.96E+08 64006961
(85821613) (4.32E+08) (1.19E+08)
Unskilled 360225 3788342 5637189 794414.9 2711118
labor (386940)  (9134248)  (13565531) (1974717) (82712
Capital 855.91 1290.69 5106 793.46 5158
(1056) (1546) (6140) (1067) (6648)
Research & 8.19 84.16 258.94 64.99 3313
Development (9.24) (121.20) (652.97) (115.86) (5563
Environmental -0.07 0.13 0.30 0.10 0.30
regulation (0.94) (1.18) (1.12) (1.16) (1.12)
N 119 153 153 153 153
n 7 9 9 9 9

Wood: Wood and products of wood and Papers: Pulp, paper, paper products,
printing and publishing

Textiles: Textiles, textile products, leatheNfer: Non-ferrous metals

Chem: Chemicals and chemical products

cork

and footwear

Notes: N is the number of total observation, metumber of countries (Belgium,
Finland, France, Germany, Italy, Netherlands, Ngrv&pain, Sweden and the United
States). Depending on data availability we elimenaduntries from the sample and use
different countries in the analysis for differentlustries.
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Table A.2a: Regression results of net export ifed#int industries

Variables McNEC ManfN Bmet Nmet
Intercept 637.95 41273 6278 93.42
(104.85) (2523) (2063) (181.19)
Skilled labor 0.00% -0.0001 -0.01 -0.00F
(0.0001) (0.00004) (0.001) (0.0001)
Unskilled labor -0.08 -0.004% 0.12° 0.005%
(0.002) (0.0002) (0.01) (0.002)
Capital -2.83 3.96% -2.69% 0.33%
(0.13) (0.67) (0.16) (0.09)
Research & -0.9% -6.23° -24.15° 0.35
Development (0.30) (3.04) (3.40) (0.96)
Environmental -453.8% -292.48 -21988 -153.60°
regulation (94.45) (183.79) (1631) (30.83)
d1i -1498 -41650 -11215 1719
(90922) (2587) (6939224) (759.20)
d2 -667529 -41410 238874 -308.44
(191585) (2548) (6939348) (754.44)
d3 -621.27 -46033 -123760381 2115°
(90922 (2469) (19234432) (768.38)
d4 -21616 -41970 -721.23 2838
(91660) (2480) (6939223) (1678)
d5 13873 -35505 396.47 8000
(90925) (2596) (6939223) (763.20)
dé -4420 -39416 -33014 -3975
(-4420) (3033) (6939224) (1385)
d7 -14732 -47431 107860 -25%73
(90922) (2593) (6939232) (750.20)
ds -339.71 -42047 1856
(90922) (2601) (749.60)
do -38543
(2858)
R2 0.99 0.98 0.99 0.99
Adj_R2 0.99 0.98 0.99 0.99
F value 107501 589.36 83156 40440

McNEC: Machinery and equipment nec

ManfN: Manufacturing nec

Bmet: Basic metals

Nmet: Other non-metallic mineral

products

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors
are given in parenthesis.d1- d9 are country dummies
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Table A.2b: Regression results of net export- cgd

Variables Mach Iron* Food Fmet
Intercept -1027% -5132 -18345 -0.90
(1824) (743.22) (1101) (31.30)
Skilled labor 0.000% 0.00071 0.000038
(0.00002) (0.00001) (0.00001)
Unskilled labor -0.0% -0.10 -0.00%2 0.0004
(0.002) (35.43) (0.0002) (0.0003)
Capital -4.8F 185.37 0.17 -0.29
(0.69) (66874) (0.18) (0.07)
Research & 3.37 12.96 13.11° 0.06
Development (0.71) (4.44) (2.76) (0.53)
Environmental -2917 -19912 398.07 105.61
regulation (311.45) (661.67) (209.35) (17.22)
d1 0.04 3977 3035 66760%
(9175) (9208) (1189) (148009)
d2 12142 3469 923.90 60.09
(9226) (3634) (1173) (14611)
d3 213.99 11430 823.42 4113
(11325) (37831) (1498) (8469)
d4 9964 3628 -5056 -917.22
(17947) (7382) (1583) (5987)
d5 702.54 2375 -184.03 -4950
(9175) (31285) (420.82) (8466)
dé 10213 -305.50 8193 -56.02
(9243) (11835) (1205) (8466)
d7 -18426 -1156 2168 1749
(9228) (7065) (620.95) (8471)
ds -12912 26850 -74.25
(11149) (16890) (1229)
do 70717 -441.60
(11522) (423.08)
R2 0.99 0.96 0.87 0.99
Adj_R2 0.99 0.95 0.86 0.99
F value 35917 111.07 79.32 1914

Mach: Machinery and equipment Food: Food products, beverages and tobacco

Iron: Iron and steel

Fmet: Fabricated metal products, except machinery
and equipment

Notes:? and® indicate significant at the 1% and 5% level, resipely. Standard errors
are given in parenthesis.d1- d9 are country dummi€ke results of variable
polynomials are not shown here in this table duack of space but could be obtained
from the authors upon request. Skilled labor datarbn and steel are not available.
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Table A.2c: Regression results of net export- card

Variables Wood Textiles Papers Nfer Chem
Intercept 517.31 1604492 1964 -155.75 3768
(69.29) (693733) (3245) (155.78) (2589)
Skilled labor -0.007 0.00004 0.00002
(0.0003) (0.00001) (0.00004)
Unskilled labor  0.0001 0.17 -0.0022 -0.002% -0.002
(0.002) (0.03) (0.0004) (0.0002) (0.001)
Capital -3.17 210.97 1.952 1.10% 1.232
(0.17) (16.27) (0.23) (0.24) (0.37)
Research & 0.64 -18103 5.18° 9.66% 0.20
Development (1.04) (5638) (1.84) (2.21) (0.48)
Environmental 406.70° 2016513 1031° 17.25 4.27
regulation (14.32) (582091) (458.86) (102.08) (2.9
dl 650586 0.02 -57.96 7.75 -1708
(789058)  (1.52E11) (808.16) (306.01) (2630)
d2 1856 -1051737 2527 852.18 -4980
(479869)  (1.52E11) (3370) (496.21) (2723)
d3 892.94 -30818102 -11121 -53.01 -537.04
(479871)  (1.52E11) (3463) (282.87) (1236)
da 1537 4.22E11 -8339° -660.89 7938°
(479869)  (2.11E11) (3301) (284.11) (3033)
d5 -38845 -9234919 -0.003 -83.99 -15635
(479873)  (1.52E11) (809.74) (319.95) (2600)
dé 324.51 -1666501 -3292 8600 859.14
(479869)  (1.52E11) (3255) (430.67) (2637)
d7 -240356 -3254 -414.52 9751
(1.52E11) (3322) (308.07) (2653)
ds 1267399 19325 -1122 -9173
(1.52E11) (4152) (344.93) (2957)
R2 0.99 0.99 0.96 0.93 0.81
Adj_R2 0.99 0.99 0.96 0.92 0.79
F value 6488 43446 317.60 145.38 43.42

Wood: Wood and products of wood and Papers: Pulp, paper, paper products,

cork printing and publishing
Textiles: Textiles, textile products, leather Nfer: Non-ferrous metals
and footwear Chem: Chemicals and chemical products

Notes:? and® indicate significant at 1% and 5% level, respeattivStandard errors are
given in parenthesis.d1- d9 are country dummiesle8Kabor data for wood and wood
products and cork and non-ferrous metals are reitadole.
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Appendix B
Rybczynski theorent™:

In the context of the factor endowment model, tlybd2ynski theorem
demonstrates the effects of changes in the sug@gdowments on outputs of the two
goods. Let us suppose an economy producing twosg¥amhdY with factor
endowments, laboLj and capitalK). According to the Rubczynski, if a factor
endowment in a country rises (falls), then the ougd the good that uses that factor
intensively will rise (fall) while the output of ¢hother good will fall (rise), provided
prices of the outputs remain the same. To verifytireorem, let us use the following

factor constraint conditions that satisfy in edurilim:

a X+a Y=L (B.1)

a X+a, Y=K (B.2)

where a, and a, are the optimal levels derived from the cost mizetion exercise and

are functions of the wages, and the rental rate on capitalWe assume that wages and

rents remain fixed which implies that output priceshain fixed as well.

Differentiating (B.1) and (B.2) with respectltoyields:

0X oY
a —+a —= B.3
oX oY
a, —+a, —= B.4
oL Y aL (B4)

*3To illustrate the Rybczynski theorem, we followr&vic.
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Writing the above equations in matrix form yields:
oX

a_ a, I 3 1
] =

X oL

Using the Cramer's Rule, the above expression eaolved as:

X _ Ay (B.6)
oL a_a —a,a, '
A4 = By (B.7)
oL a_a —a a, '

Whether the partial derivatives (Equation (B.6) #8d)) are positive or negative
depends on the signs of the denominator. If weraesghe denominator of each
expression is less than zero, then

a, a, —a a <0 (B.8)
a a

=> K - K% < 0 (B.9)
a, a.

Which is true if,&—& <0 => Ky <& (B.10)

Y X I‘Y LX

This means that the denominator is negative if@nid if production of good one
(X) is capital-intensive and production of good tWdi§ labor-intensive.
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If good X is capital-intensive and googlis labor-intensive, then Equation (B.6)

and Equation (B.7) are:

a

X _ Ky -T <o (B.11)
oo a a, —a,a, -
-a _

LA = =—>0 (B.12)

This implies that if gooK is capital-intensive and gootlis labor-intensive, with
an increase in labor endowment may cause the oatmatodX to fall and the output of

goodY to rise, provided output prices of both goods reedthe same.

If good X is capital-intensive and gootllabor-intensive, and if the assumption
remains same, then with a change in the capitalvement (capital endowment rises),

we can show the following expressions:

a_x>0, anda_Y<O (813)
oK 0

Now, if we assume that good o (s labor intensive and good tw)(is capital

intensive, then the signs of all of the above daes will be reversed.

Graphically, if a country experiences an increaskalbor endowment, then that
would cause an increase in output of labor-intengivods (such as clothing), and a
decrease in the output of capital-intensive gosdsl{ as steel), provided the relative

prices are held constant.
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Quantity g;q

IC2

Quantityclothing

Ci L. C2 L

—

Rybczynski Theorem

Figure B.f* Rybczynski Theorem

As shown in Figure B.1, if the endowment of labmreases (from; to L), the
amount of labor-intensive good (clothing) produgeteases@;-C,), and the amount of
capital intensive good (steel) produced decredeS,). The downward sloping AB line
(the so called Rybczynski line) reflects the deseea the steel production under the

condition of increasing labor endowment.

* The figure is derived from the figure in Suranovic
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Appendix C

Table C.1: Descriptive statistics of the varialdtasthe period 1980-2003

Variable Total Manufacturing Food Manufacturing

Mean Standard Mean Standard
deviations deviations

Manufacturing 798,573 1,960,053 161,806 330,815

Production

Manufacturing 238,751 864,679 30,503 76,392

Exports

Import 360.83 3,677 16.08 9.39

Penetration

Capital 171,363,901,635 352,259,488,586 8,921 20,669

Labor 19,574,625 29,866,595 210,895,239 504,235,869

N 480 264

n 20 11

Notes: N is the number of total observation, mesnumber of countries (20 countries for
total manufacturing: Australia, Austria, Canadan®ark, Finland, Hungary, Ireland, Italy,
Japan, Korea, Mexico, Netherlands, New Zealandwsgy Poland, Portugal, Spain,
Sweden, United Kingdom and the United States, dncbiintries for food manufacturing:
Austria, Denmark, Finland, Hungary, Italy, Netheda, Norway, Portugal, Spain, Sweden,
and the United States).
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Appendix D

Table D.1: Importance of Agricultural Exports inl&ged Asia-Pacific Countries

Share of Agricultural
Country Exports in GDP (%)

Share of Food Exports
in Total Agricultural

Exports (%)

Share of Processed

Food Exports in Total
Agricultural Exports

0

1989-1991 2002 1989-1991 2002 1989-259?31 2002
Nepal 151 83.96 49.02 16.41 58.47
Sri Lanka 8.55 17.67 18.73 62.39 47.11
China 0.02 53.21 67.16 57.72 62.49
Indonesia 2.59 33.74 67.49 56.21 53.29
Viet Nam 8.94 69.46 63.67 79.00 83.63
Fiji 15.04 97.27 87.40 96.47 92.97

Source: FAO (2004), Statistical Yearbook, FAO, Roift@s table is adapted from

Mohanty 2006.

113



Table D.2: Export of Food Products in 2002 in ABeeific Countries: By HS Chapter
(% total food export)

Description Nepal China Fiji Indonesid/ietnam Sri
Lanka

Live Animals 0.5 2.2 0.0 0.5 0.4 0.0

Meat and edible meat offal 0.0 4.2 0.0 0.3 0.9 0.1

Fish & crustaceans, molluscs 0.0 18.0 16.9 21.9 4 42. 8.8

Diary produce: birds, eggs 549 1.2 0.0 1.6 1.1 0.1
Edible vegetables & certain 20.7 11.8 4.2 0.7 1.6 0.7
roots

Edible fruits & nuts: peelor 0.0 3.5 0.3 2.1 8.0 4.1
melon

Coffee, tea, mate and spices 8.5 3.4 0.3 8.2 176 9.8 7
Cereals 0.0 104 0.0 0.2 12.1 0.1
Products of the milling 0.0 0.5 0.1 0.2 0.0 0.9
industry

Oil seeds and leoginous fruits 0.9 3.8 0.0 0.3 12 1.1
Animal or vegetable fats & 0.0 0.7 1.7 41.8 0.4 0.3
oils

Preparations of meat and fish 0.0 146 22.2 1.6 9.9 0.0
Sugars and sugar 0.0 1.4 436 1.1 0.2 0.0
confectionery

Cocoa & cocoa preparations 0.0 0.2 0.0 11.0 0.0 0.0
Prep. of cereals, floor, starch, 5.2 2.8 2.1 1.4 1.4 0.1
etc.

Prep. of vegetables, fruit, nuts0.0 11.0 1.7 2.2 0.9 0.9
etc.

Miscellaneous edible 0.2 2.9 0.0 0.5 0.9 1.2
preparations

Beverages, spirits & vinegar 0.0 3.5 6.5 0.3 0.3 1 0.
Residues & waste from food 9.1 2.6 0.3 1.7 0.5 1.6
industries

Tobacco & manufactured 0.0 15 0.0 2.7 0.2 0.2
tobacco

Source: Calculated by the author based on PC-TAS,20NCTAD, ITC, WTO, World
Bank and other documents. This table is adapted WMohanty 2006.
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Table D.3: Distances between important seapomsiriical miles

Country Country Distances Country Country Distances
(Seaport) (Seaport) (Seaport) (Seaport)
Australia China (Shanghai) 4231 India China (Shangh 4672
(Brisbane) Fiji (Suva) 1548 (Bombay) Fiji (Suva) 720
Indonesia (Jakarta) 3487 Indonesia (Jakarta) 2708
Nepal (Katmandu*) 5490 Nepal (Katmandu*) 2112
Sri Lanka (Colombo) 5313 Sri Lanka (Colombo)889
Vietnam (Haiphong) 4370 Vietnam (Haiphong) 3757
Austria China (Shanghai) 5983 Italy China (Shanghai 8170
(Trieste) Fiji (Suva) 10926 (Augusta)  Fiji (Suva) 05b6
Indonesia (Jakarta) 6566 Indonesia (Jakarta) 6197
Nepal (Katmandu*) 5983 Nepal (Katmandu*) 5614
Sri Lanka (Colombo) 4773 Sri Lanka (Colombo)4404
Vietnam (Haiphong) 7624 Vietnam (Haiphong) 7255
Canada China (Shanghai) 5114 Japan China (Shanghaiy83
(Vancouver) Fiji (Suva) 5187 (Kobe) Fiji (Suva) 4074
Indonesia (Jakarta) 7417 Indonesia (Jakarta) 3020
Nepal (Katmandu*) 9717 Nepal (Katmandu*) 4341
Sri Lanka (Colombo) 8649 Sri Lanka (Colombo)4258
Vietnam (Haiphong) 6362 Vietnam (Haiphong) 1982
France China (Shanghai) 10100 UK China (Shanghai) 0201
(Brest) Fiji (Suva) 10827 (Plymouth)Fiji (Suva) 10804
Indonesia (Jakarta) 8127 Indonesia (Jakarta) 8228
Nepal (Katmandu*) 7544 Nepal (Katmandu*) 7645
Sri Lanka (Colombo) 6334 Sri Lanka (Colombo0)6435
Vietnam (Haiphong) 9185 Vietnam (Haiphong) 9286
Germany China (Shanghai) 10772 USA China (Shanghai)5708
(Hamburg)  Fiji (Suva) 11405 (Los Fiji (Suva) 4796
Indonesia (Jakarta) 8799 Angeles) Indonesia (f&@kar 7899
Nepal (Katmandu*) 8216 Nepal (Katmandu*) 10114

Sri Lanka (Colombo) 7006
Vietnam (Haiphong) 9857

Sri Lanka (Colombo0)9236
Vietnam (Haiphong) 6961

Source: www.distances.com. * The distance adds dadnce from Calcutta, India to
Katmandu, Nepal.
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Table D.4: Descriptive statistics of the variahlegd for food and food product exports

Variables Number of Mean Standard
observation deviation
Exports of country to countryj 595 226,971,028 747,418,057
Exporter' s total GDP 595 315,336,365,61%191,761,918,730
Importer' s total GDP 595 2147957200002689,751,800,000
Exporter' s per capita GDP 595 901.77 513.77
Importer' s per capita GDP 595 22,099.54 9,028.08
Exporter’'s export price index 595 85.53 42.25
Importer’s import price index 595 90.90 26.95
Distance 595 6,433.17 3,120.41
Food Safety Standard 595 10.16 8.44

Notes:i indicates exporting countries (China, Fiji, Indeiae Nepal, Sri Lanka and
Vietnam), and indicates importing countries (Australia, Austianada, France,
Germany, India, Italy, Japan, United Kingdom, amdtéd States of America).
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Table D.5: Partial derivatives of the variablesduas quadratic forms in Equation (1V.13)

Year Exporter’s Importer’s Distances Food safety
per capita GDP per capita GDP (DIST) standards
(GDPX) (GDPM) (FSS
1989 1.717 1.514 1.102 -0.090
1990 1.377 1.539 0.914 -0.090
1991 0.867 1.589 1.075 0.149
1992 1.462 1.602 1.209 0.149
1993 0.867 1.614 1.209 0.149
1994 2.227 1.627 1.370 0.047
1995 -0.408 1.677 1.397 0.149
1996 -1.089 1.702 1.397 0.149
1997 0.952 1.752 1.477 0.149
1998 2.822 1.739 1.504 0.081
1999 1.377 1.765 1.316 0.098
2000 1.802 1.790 1.504 0.064
2001 -0.493 1.852 1.316 0.149
2002 -0.919 1.865 1.316 0.149
2003 0.612 1.877 1.343 0.081
2004 -3.469 1.915 1.209 0.149
2005 -4.319 1.940 1.397 0.149

Total 0.612 1.752 1.316 0.098
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Appendix E

The Olley and Pakes techniqu®:

To solve the simultaneity problem in simple OLSraates, Olley and Pakes
developed a semi-parametric estimator using tih@dimvestment decision to proxy
unobserved productivity shocks. They used the Wolg log linear function derived

from a Cobb-Douglas production function:
(Q = AK L) (E.1)
InQ, =a,InK, +a,InL, +u, (E.2)
where it is assumed a firm produces out@)twith a technology that uses capiti) (
and a labor forcel|) in yeart; A is an index of total factor productivity or a cheent

that represents the level of technologyand a,are positive parameters
satisfying(a,,a,) >0,a, +a, =1.
Given the above equation, one can calculate amatgifor the error termy, ,

provided the coefficients are consistently estimaBut the problem is that the
estimation suffers from a simultaneity problem, ethineans that the regressors and the
errors are correlated, and thus, this problem méKes estimates biased. In fact, a firm’s
knowledge of its productivity affects its decisiabout its choice of investing new
capital, hiring labor, and purchasing materiald,tiies process is unobserved by
researchers. This information asymmetry inducesiléameity bias, and the model
(Equation (B.2)) fails to take account of unobsdrpeoductivity variables of the firm

that provide biased estimates of input coeffici€Aimold).

To solve this problem, Olley and Pakes assumedgpas the firm-specific
efficiency because the residual of Equation (Es2he logarithm of total factor
productivity Ai). They split up this term into two terms as:

Hiy = Uy + & (E-3)
whereu; is the productivity term assumed to be observethbyirm ande; is the true

error term containing both unobserved productishpck and measurement errors.

> To illustrate the Olley and Pakes’s technique follew Olley and Pakes, and Arnold.
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Including the error terms the modsi

InQ, =4, InK, +5,InL, +)C, +u, +e, (E.4)

According to their proposition, capital is a staéeiable (though labor is assumed
to be freely variable) affected by the distributmfrthe productivity shock, and
investment is used to model the productivity shddie productivity shockw) is also a
state variable which affects a firm’s decision. éssng higher values af; will induce
higher investment, a function for the optimal invesnt decision can be written as:

L, =1, (U, Ky) (E5)
which can be inverted to yield:

u, =170 K =63, Ky (E6)

Inverting such a function allows the unobservedipmivity shock to be

controlled with the observed variables. Under #ssumption, Equation (E.5) can be

written as:
nQ, =8, InK, +5,InL, +¢,(1,,K;) +e, (E.7)
Then define the function:
¢, K)=8InK, +¢.(I,,K,) (E.8)

According to the Olley and Pakes technique, Equditn8), including a constant
term (3,) can be approximated by the polynomid®(Z“, 4" or 5" degree polynomials)

in log-capital and log-labor. The partially lineaodel in Equation (E.7) is a semi
parametric regression model, which identifies thadpction function coefficient of labor
but not the coefficient of capital. That is, theiation does not allow us to separate the
effect of capital on the investment decision frasnaffect on output. Thus, the use of a
polynomial expansion of capital and investment asrdarol for unobserved productivity
shock reduces the bias on the labor coefficiene. @dlynomials help provide industry
specific and time varying productivity (Arnold).

Kee and Hoekman, and Abuka used the Olley andsPaiaroach successfully in
their studies. This technique does not need afgpamctional form, yet it provides
tractable solutions to the simultaneity problemhwiit using instrumental variables that

may be questionable (Driemeier).
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