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According to World Trade Organization (WTO) rules, governments are allowed to take measures
in order to protect human health, as well as animal and plant health, provided that the enforced
measures are not disguised protectionism. The SPS and TBT agreements try to ensure that the
regulations enforced at the country level do not translate into unnecessary barriers to trade.
Whether they succeed is a key issue in the empirical literature. Contrasting with previous studies
focusing on single cases (e.g. aflatoxins) we adopt a new approach tackling the impact of such
measures at the border, across countries and industries. All notifying countries and products are
covered at the most detailed level (tariff line). The econometric estimation (a censored Tobit
with random effects) takes into account the bilateral (applied) protection at the same detailed
level. Our results largely generalize the findings of recent studies, with a predominance of negative
impacts of such measures on trade of fresh and processed food, while in the case of the majority of
manufactured products, an insignificant or even positive impact is observed. Lastly, we identify
a strong negative impact on leather trade, suggesting a protectionist use of such measures. In
total, products with a negative impact of such measures on trade are Cut flowers, Swine meat,
Vegetables, Citrus, Sugar, Juices, Wine, Animal feed preparation, and Leather.

I. INTRODUCTION 1

Under Article 20 of the General Agreement on Tariffs and Trade (GATT),
governments are allowed to take measures in order to protect human health, as well as
animal and plant health, provided that the enforced measures are not disguised protectionism.
The basic rules for this are set in a separate agreement regarding food safety and plant or
animal standards: the Sanitary and Phyto-Sanitary Measures Agreement (SPS). In the same



8 I N T E G R A T I O N  &  T R A D E

spirit, the agreement on Technical Barriers to Trade (TBTs) tries to ensure that the regulations
(standards, testing and certification procedures) enforced at the country level do not translate
into unnecessary barriers to trade. Countries have a right to adopt regulations that protect
their consumers and the environment, but these regulations, and the procedures used to
check the conformity of products, must be used on a non-discriminatory basis.

Accordingly, environmental measures and standards2  have been extensively
used throughout the world (under the SPS and TBT agreements) in order to avoid the
introduction of exotic species, predators and diseases, and to limit risks to human and
animal health. Examples include quarantine, inspections, certificates, and bans. There are
many other motivations for imposing technical standards than the environment; however,
this paper will focus on environmental SPS measures and TBTs in order to appraise the
potential impact of raising environmental concerns on trade.

Whether such environmental measures actually protect the environment or
the domestic producers is a key issue that has been extensively discussed in the existing
literature so far. Developing countries often point out that environmental policies become
increasingly stringent for sectors in which they are competitive (UNCTAD [2002]). One
must admit, however, that in recent years the global tariff reduction has increased the
sensitivity of trade flows to environmental measures. Additional transaction costs
progressively emerge as a major obstacle to market access. In response to this trend, SPS
and TBT have been identified as a major issue for least-developed countries (LDCs) by
International Institutions (World Bank [2001] and Wilson [2001]).

However, the dividing line between "measures at the border" and obstacles to
trade is difficult to draw (Maskus et al. [2000]) and referring to multilateral rules does not
help. The agreement on the application of SPS adopted in 1995 by World Trade Organization
(WTO) members, states that notified measures must not be of a protectionist nature, but
based on scientific evidence or international sanitary standards. The same logic applies for the
agreement on TBTs. However, this does not guarantee that such measures have no effects on
trade, but that impact is not always negative. For sensitive products, enforcing a measure at
the border may guarantee the existence of trade flows that would otherwise not be recorded
at all - hence the coexistence of arguments in favor of a negative impact (hidden green
protectionism), as well as a positive impact (based on informational considerations).

This is why the direction and the magnitude of impact of environmental SPS and
TBTs on trade is essentially an empirical issue, which must be tackled at the most detailed
level. The difficulty is, however, the following: in order to assess accurately the restrictiveness
of the measure under consideration, it is convenient to focus on cases for which precise
information is available. The evidence provided by the calculation of ad valorem equivalents
of phytosanitary regulations for specific products (see Krissoff et al. [1997] on apples) is a
step in the right direction. Another strand of literature aims at revealing the restrictive
impact of environmental measures by relying on trade equations. The case for aflatoxin
residuals is the corner stone of this emerging literature and has been largely documented
by the World Bank (Otsuki et al. [2000]; Wilson and Otsuki [2001]). These approaches
provide valuable input to the debate allowing conclusions to be drawn on the effective
impact of environmental measures that significantly reduce international trade for certain
sensitive products, notably food products. However, there are still two concerns: first, a
potential model miss-specification is associated with the non-inclusion of bilateral tariffs in
the estimated equations; second, these studies are restricted to certain products, neglecting
a systematic assessment of the potential impact of environmental measures on trade.
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The present contribution adopts a new approach in order to systematically shed
light on the impact of environmental measures at the border across countries and industries.
Our value added consists of covering all notifying countries and all products at the most
detailed level (tariff line) and introducing additional explanatory variables into the
econometric estimate, in particular, the bilateral (applied) protection at the most detailed
level. The first section presents the kind of data that is used and provides definitions. Section
2 is an overview of how far Environmental Resources Management (ERM) have spread
throughout international trade, while Section 3 reviews the existing literature on the impact
of ERM on trade. In section 4, we present our improved methodology, detailing the results
in section 5. Section 6 concludes and stresses further directions of research.

II. DEFINITIONS AND SCOPE OF THE STUDY

An analysis of the magnitude and structure of environment-related measures
notified under the SPS and TBT agreements has been provided in a companion paper
(Fontagné, Mimouni and von Kirchbach [2003]); we nevertheless summarize some key
findings in the next section. If the current contribution relies on the same database of
notifications, the approach adopted is econometric rather than an inventory approach.3

Our primary data is derived from COMTRADE, the world’s largest trade database
maintained by the United Nations, and the United Nations Conference on Trade and
Development (UNCTAD) database on trade barriers. The latter is based on notifications by
member countries of their SPS and TBT to the WTO.4  This is clearly a drawback of our
analysis, since some measures may not have been notified. However, non-notified measures
significantly impacting trade should translate into cases at the WTO.

Six different categories of motivation for enforcing ERM are taken into
consideration here, namely: environment, wildlife, plant health, animal health, and human
health and human safety. For each measure, information is available regarding the notifying
(i.e. importing) country, the product in terms of the Harmonized System code, and the type
of measure. UNCTAD distinguishes various types of measures (see Box 1). ERM may fall
into all these categories with the exception of price control measures.

Trade data at the 6-digit level of the Harmonized System nomenclature (HS6), for
some 5,000 products, is merged with information obtained at the tariff line. Since each HS6
position may group various tariff lines, a notified measure may be applied twice to a given HS
position. In addition, different measures can be notified for a given HS6 position by an importer.

There are only 96 countries (the EU is considered one country)5  notifying SPS
and TBTs, even if there are many more countries in the original UNCTAD database. We
consider the notifications compiled up to 2001, with the exception of 7 countries that
provided highly suspicious records for 2001. For these countries,6  we use notifications as of
1999 contained in the previous release of the database. With the exception of rare and
special crises, SPS and TBT notified by an importer are not directed against a particular
exporter; hence, we miss the bilateral dimension eventually associated with such measures.

RESULTS OF AN INVENTORY APPROACH

The frequency of product-specific measures across countries can be a helpful
starting point. If a very limited number of countries enforce a given measure on a given
category of product, there might be cause to suspect green protectionism. On the
contrary, when a sizeable proportion of international trade is affected by a given
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regulation for a given product, this might be the response to risks for health or safety;
in this case, the measure could favor rather than limit trade flows. “Potentially affected
imports” are defined in the following as the value of world imports at the HS6 level
that grouping tariff lines on which measures have been notified. “Affected imports”,
are defined as the value of world imports (in the affected products) by countries notifying
these measures.

On the whole, 80% of all products defined at the six-digit level of the Harmonized
System are facing a notified ERM in at least one importing country. Using a 40% threshold
in terms of potentially affected world imports, there are 516 widely affected products out
of the 5,134 products considered here, amounting to a trade value of US$ 665 billion in
2001, among which US$ 408 billion in imports are actually affected. Reciprocally, there are
only 1,022 products that do not face any restriction.

There are a significant number of products, particularly food products, widely
affected by environmental measures7 . However, enforcement of environmental measures
is not limited to agricultural or fishery products, but is spreading to manufacturing products
also (labor intensive products, automobiles, medicaments or telephones in particular).

Technical barriers are the most frequent type of measure, even if the proportion
of affected trade is limited: 17% (Table 1). The other types of environmental measures are
(in decreasing order of affected trade): authorization, testing, inspecting and quarantine,
and prohibition8 . Eco-labeling, packaging, prior surveillance, quotas, finance measures and
monopolistic channels are of minor importance.

Such an inventory approach sheds light on the potentially protectionist nature
of the environmental measures, as well as on the sensitivity of importers to certain
risks. In the latter case, as it has already been stressed, environmental measures could
actually be a hindrance to nature.

Out of 5,134 products considered here, there are 63 sensitive products of the
latter type, identified by at least 40 importing countries as embodying an environmental
risk, accounting for US$ 75 billion of world imports in 2001. With the exception of
chemicals and of pharmaceuticals, only agro-food products are concerned. In contrast,
for 1,844 products, only up to five countries enforce an environmental measure. The
corresponding restricted trade amounts to US$ 111 billion, out of a total of US$ 1,914
billion in world imports of these products. Such a low ratio points to green protectionism.

Adopting an even more restrictive definition of suspect practices, one can
examine situations in which imports in a given product are affected by a measure
enforced by a single country. There are 431 products of this type, corresponding to
US$ 295 billion imports: only 11% of world imports in these products meet the requested
criterions and enter the protected markets. These products are mainly concentrated in
labor-intensive industries (Table 2). Topping this list, one finds carpets where the importer
enforcing the environmental measure amounts to 54% of world imports. Then come
articles of apparel, not knit for which there are 56 affected HS positions corresponding
to a 36% degree of restrictiveness. Other categories of seriously affected products
refer to specific outcomes, hence the prohibition of ivory in musical instruments affecting
8.5% of world imports of such instruments imposed by a single importer.
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III. ECONOMETRIC EVIDENCE: EXISTING LITERATURE

For agricultural products, environmental measures at the border can facilitate
trade under certain circumstances. However, more generally, there is a suspicion that overly
stringent criterion might be used as a disguised trade barrier. In the same way, for labor-
intensive products, such as cotton garments or leather, and more generally the labor-intensive
industries identified above, there is a concentration of “single country measures” and a
possibly negative impact of environmental measures on trade is expected.

This difference in the expected impacts of border measures on trade implies works
at the product level or at least using homogeneous categories of goods. The product-
specific perspective is actually recommended for practical and theoretical reasons, exposed
in detail by Maskus et al. [2000]. As mentioned by the authors, aggregation of standard
data is problematic since “standards are not simple taxes, nor are the quantitative limits on
trade or percentage procurement preferences. (…) The complex nature of regulations in
itself makes aggregation questionable. (…) Simple counts of the number of regulations
mixes those with significant effect and those with little impact on trade".

Maskus et al. [2000] provide a recent survey of the literature and research on
measuring the impact of technical barriers on trade. So far, there are a limited number of
empirical attempts in the field. Moenius [1999] analyses the impact of all types of standards
(environmental as well as technical) on trade for a wide range of products (471 SITC
industries) over a 16-year period. He confirmed the positive impact on trade of bilaterally
shared standards and also showed that the impact of country-specific standards on trade
varies significantly across products, with a negative effect for most agricultural products
and a trade promoting effect for manufactured goods. One of the strengths of Moenius'
works lies in the effort of gathering data on standards9  and matching them with trade data.
However, the scope of Moenius' work is rather narrowed since his analyses are limited to
12 countries, all of them being OECD members. Another major drawback of Moenius’
model is the absence of data on tariffs.

Aside from the work of Moenius, the majority of the empirical studies in the field
are restricted to a limited number of products. For example, Wilson and Otsuki [2002]
analyze the impact of one SPS (the maximum residue limit of the pesticide chlorpyrifos) on
banana trade from 19 developing countries towards 12 countries. They found a significant
negative impact of the increase in regulatory stringency regarding pesticides on banana
trade. Using a similar methodology, Wilson and Otsuki [2001] estimated the effect of
aflatoxin standards on trade for three product groups (cereals, dried and preserved fruits,
and nuts), using a sample of 31 exporting countries and 15 importing countries. They
found that adopting a worldwide standard for aflatoxin B1 would significantly increase the
nut and cereal trade among the countries under review. They also found that aflatoxin B1
standards in importing countries have a negative impact on the trade flows of cereals and
nuts, while for dried and preserved fruits, there seems to be no effect of standards on trade.
Analyzing the same products, but restricting the analysis to eight African exporting countries
and to the EU import market, Otsuki et al. [2000] found a significant negative impact on
African exports to the EU of both cereals dried fruits and nuts.
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In all the above mentioning studies, an econometric model of the gravity-type
form such as in (1) is used.

(1)

where:

i : the exporting country

j: the importing country

X
ij : trade from country i to country j

Yi : GDP per capita of country i

SPSj : sanitary standards (e.g. maximum level of pesticides)

Dij: distance between i and j

DTA1, …, DTAn : trade agreements dummy variables

Borderij: i and j are neighboring countries (=1) or not (=0)

Cultureij: bilateral dummies of common culture (common language, colonial history)

eij : error term

Alternative specifications include both GDP and population data, similarity in
sanitary standards (concordance measure between SPSi  and SPSj) and alternative production
factors (such as rainfall for banana).

In all these models, there is one major missing variable, the bilateral tariff faced by
the exporting country i in the market j for each commodity group under study. In the absence
of true ad valorem tariffs, the authors use trade agreement dummy variables (DTA1,…,DTAn
in equation 1). Unfortunately, these dummy variables of regional agreements not only capture
the sole impact of tariff on trade, but also may capture similarities in technical regulations and
phytosanitary standards, since countries belonging to a same trade block -say Southern
Common Market (MERCOSUR)- usually share more standards than two countries belonging
to two different trade blocks -say MERCOSUR and the West African Economic and Monetary
Union (WAEMU)-. In addition, these variables are usually correlated with the border dummy
variable (countries in a regional agreement are usually very close to each other) and cultural
factors (share of a common colonial past, like WAEMU).

Therefore, our major improvement is to include tariff data and possibly specific
duties (for example $ 0.2 per kilo), tariff quotas and anti-dumping duties in the empirical
analysis. That would allow a comparative analysis of the impact of tariffs and ERM on trade.

Finally, before presenting our model, it is worth mentioning Krissoff et al.’s [1997]
research on the effect of phytosanitary requirements for American apples in Japan,
South Korea and Mexico. Their methodology is based on a comparative analysis of
monthly market prices of apples in the target markets. The tariff rates are also taken
into account in the calculations. This methodology allows the calculation of a tariff-rate
equivalent for phytosanitary requirements, estimated at up to 58% in the case of the
Japanese market. The method has certain drawbacks, mentioned by the authors, since
the study did not take into account preferences for domestic apples and the difference
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in quality. Nevertheless, such methodology allows the comparison of the impact of two
specific types of barriers: tariffs and SPS. It is, however, only applicable to homogeneous
goods (such as bananas, apples).

IV. A NEW APPROACH, BASED ON NOTIFICATIONS AND INCLUDING BILATERAL

TARIFFS

The objective of this section is to analyze the impact of ERM on trade for a wide
range of products, including sensitive products and products most likely affected by green
protectionism. On the contrary as already stressed, for sensitive products there should not
be any negative impact on trade, since most importing countries notify ERM. Ganslandt
and Markusen [2001] argue for instance that SPS would facilitate trade of products potentially
dangerous for the environment, since trade of such products would not happen without
any control ensuring their innocuousness.

For each product group s, we analyze the impact of ERM on exports from LDCs,
developing countries and OECD countries.

Our methodology is quite similar to Wilson and Otsuki [2002] and Wilson and
Otsuki [2001]. Our major improvement, as compared to their works, consists in the inclusion
of bilateral tariff data in our model, allowing the distinction between the impact of tariffs
and ERM on trade.

In addition, we will analyze both sensitive (many notifying countries) and
suspicious (only a few notifying countries) products, and verify whether the impact of ERM
on trade is different for these two categories of products.

Our model takes the forms of (2).

where:
X'

ij,s : size-adjusted trade from country i to country j (X'
ij,s = X

ij,s /Yi. .Yj)

Yi : GDP of country i

Ypci : Per capita GDP of country i

DiffYij : Absolute difference in per capita GDP, Diffij= |Ypci - Ypcj |

Teleij: product of telephone densities in countries i and j

Dij: distance between i and j

Borderij: i and j are neighboring countries (=1) or not (=0)

Cultureij: bilateral dummies of common culture (common language, colonial history)

Tariffij,s : bilateral market access measure (for trade from i to j)

Popdensij: product of population densities in countries i and j

Transitij: takes the value 1 if i and j are neighboring countries and one of the two
is landlocked and 0 otherwise

MRMj,s : Multilateral ERM imposed by the importing country j (based on
notification data)
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LDCi : dummy variable, =1 if the exporting country i has the LDC status and 0
otherwise

DCi : dummy variable, =1 if the exporting country i is a developing country (but
not a LDC) and 0 otherwise

OECDi : dummy variable, =1 if the exporting country i belongs to the OECD and
0 otherwise

mi,s : fixed effect per exporter

nj,s : fixed effect per importer

eij,s : error term

The fixed effects per exporter / importer (mi,s and nj,s ) allow the capture of the so-
called "multilateral resistance" term, described notably in Anderson and van Wincoop [2003].
Hence, these fixed effects capture why a country i (whatever its size) is specialized in exporting
the product group s under analysis, all other factors included in the model, being equal.

We also added the absolute difference in per capita income (DiffYij) to test for
the Linder hypothesis, i.e. countries with similar levels of per capita income will have similar
tastes, will produce similar but differentiated products and trade more among themselves.
A negative sign is then expected for differentiated products (mainly manufactured goods)
while for homogeneous products, such as tomatoes or bananas, a positive sign is expected.
Countries with differences in GDP will tend to trade more than countries10  with similar
levels of development.

Based on the findings of Loungani, Mody and Razin [2002], who investigated
alternative ways of modeling transaction and transport costs, we included a variable (Teleij)
that captures the role of the informational infrastructure. The variable of bilateral telephone
densities is measured as the product of telephone lines per capita in the two countries.11

The source for the data is the World Bank's World Development Indicators.
The distance and border variables are defined classically. The transit variable has

been added in order to possibly capture transit trade between a landlocked country and its
neighbors, for example between Senegal and Mali or Uganda and Kenya.

The common culture variable ranges from 0 to 1 and takes into account both
common national languages (official or not), as well as links established during the
colonial period. For each country, we have distinguished main and secondary languages.
Secondary languages may not be official and include languages spoken by large
communities of immigrants, such as Turkish immigrants in Germany and Latin-American
immigrants in the US. This allows us to capture to some extent the influence of diaspora
on trade. One country may have up to three main languages and three secondary
languages. Malaysia has, for instance, two main languages, Mandarin and Malay, and
two secondary languages, English and Hindi. The variable can take four values: 0, 0.25,
0.5 and 1. It takes the value 1 if the two countries share a common main language or if
country i (or j) was a former colony of country j (or i). It takes the value 0.5 if the two
countries, share a common language, that is a main language in one country but a
secondary language in the other (j or i). It takes the value 0.25 if the two countries
share a common second main language.

The total area of the country is also taken into account as a proxy for the
internal distance. Big countries will tend to trade more with themselves than smaller
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countries would. The source of the data is the World Bank's World Development Indicators.
Since area may be correlated with ERM (large countries will usually impose more ERM),
we have opted for the product of the population densities (population divided by area)
as an alternative to population and land area.

Finally, we describe in detail the two trade barrier variables, tariffs and ERM.
The Tariffij,s variable in (2) actually contains more information than ad valorem

tariffs. It is a variable of bilateral measure of market access, extracted from the Market
Access Map (MAcMap) database. This very sophisticated measure includes not only applied
tariffs, but also specific duties (for example $ 0.2 per kilo), tariff quotas and anti-dumping
duties. All these barriers are converted into an ad valorem equivalent and summarized in
one measure. This measure is computed initially at the tariff line level. It is also possible to
calculate average bilateral measures at more aggregated levels (here at the 4-digit level
of the HS), for sectors or even for the entire economy. MAcMap takes into account all
preferential regimes for each importing country versus all its partner countries. In addition,
an original aggregation methodology, based on country grouping, is used in order to
limit the effect of endogenous aggregation bias.12  It is worth mentioning that the
methodology has one major implication at the product level: data may not be available
for all pairs of countries and for all goods since there are some goods (say mobile phones)
that are not exported by certain categories of countries (e.g. LDCs). In MAcMap, those
records are deliberately not included in the database.

The multilateral environment-related measure component included in (2) aims at
capturing the impact of ERM on trade. We however consider different impacts on exports
from LDCs, developing countries (excluding LDCs) and OECD member countries. Examining
the similarities (or concordances) in ERM between the countries i and j, would be of high
interest, since two countries equally sensitive to environmental issues should trade more, all
other factors being equal. However, it has not been possible here simply because we have a
relatively small sample of notifying countries in the database. That would reduce our country
sample from 114x61 possible pairs to 61x61 and would not allow analyses of the separate
impact of ERM on exports from LDCs, since only a few LDCs report their ERM to the WTO.

Developing countries are considered here as non-OECD countries. For example
if country c is a developing country, but without having LDC status, the impact equals
MRMj,s . a11. The multilateral ERM term, MRMj,s , is based on the database referred to
above, namely the notifications by countries of their SPS and TBT to the WTO, stored in
the TRAINS database.

We did not take into account the different categories of importing country
motivations for ERM, described earlier, but we simply count the number of HS items
(defined at the 6 digit level of the HS) notified by the importer and divide it by the
maximum number of product items belonging to the product category (defined here at
the 4-digit level of the HS).

More precisely, the variable MRMj,s measures the proportion of product items
notified by the importer within a product category, which varies between 0% (no
notifications) and 100% (all products notified). For example, regarding insecticides,
fungicides, herbicides packaged for retail sale (HS 3808), there are 5 product items with
codes HS3808 (380810 insecticides, 380820 fungicides, 380830 herbicides, 380840
disinfectants and 380890 pesticides, nes). Argentina notifies ERM for two of them and
the corresponding MRMj,s equals 40% (2 / 5).
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Naturally, this measure is not very accurate: other product-specific measures
such as the maximum allowed level of pesticides for banana is more precise. Nevertheless,
our measure is one of the only ways in which data can be used to compare results across
a range of heterogeneous products, provided the wide spectrum of measures enforced in
the various sectors. Our objective is not to analyze any ERM-to-trade elasticity for a
specific product, but to analyze the type of impact of ERM on trade (positive, negative,
none) for a wide range of products and to compare it to the tariff-to-trade impact.

Table 3 illustrates some of the bilateral variables used in the analysis for a selected
range of products imported by Argentina. For example, we can see that MERCOSUR
countries benefit from duty-free exemptions for all the listed products. The applied tariff
rate to third countries is particularly high, usually around 13%. Meat products are often
notified while for frozen fish, only one product item out of 24 has been notified, illustrating
the non-systematic character of notifications.

The dependent variable is imports (reported by the importing country) averaged
over the 2000-2001 period in order to reduce both business-cycle fluctuations and irregular
variations in trade statistics. The source of the data is the COMTRADE database.

The product groups are defined at the 4-digit level of the HS. This choice actually
represents a compromise between the 2-digit level of the HS, which includes too many
different products and therefore creates an aggregation problem (see Maskus et al., 2001),
and the 6-digit level of the HS, which may be problematic due to the different revisions of
the HS.13 The list of 61 selected product groups is shown in Appendix 1. We have selected
the products primarily on the basis of the number of notifying countries and the value of
world imports in 2001. For the number of notifying countries, we have tried to select primarily
sensitive products (defined here as having at least 40 notifying countries) while also considering
several other less sensitive product groups. Among the latter, we have only considered product
groups notified by at least 2 countries, leaving the products with a single notifying country
aside. In this section, for the sake of clearer analysis, we will define three categories of
products, the "sensitive" products, notified by at least 40 countries, the "suspicious" products,
with less than 11 notifying countries and the remaining products, with between 11 and 39
notifying countries. This latter category includes a large share of processed food. For the
second criteria, we have selected product groups representing a significant share of world
trade, e.g. 0.05% of world trade of all goods, or around US$ 2.5 billion.

Our country sample includes 114 exporting countries and 61 importing countries,
listed in Appendix 2. On the importing side, we have included countries that report both
their trade, tariff and SPS data. In addition, we have excluded EU importing countries from
the sample, since, as mentioned in a previous section, the number of notifications by the
EU seems to be underestimated in the database.

On the exporting side, the sample is larger since trade, tariff and SPS data are
based on the importer's statistics. For the sake of robustness, we have applied additional
selection criteria for our sample of exporting countries. We have for example excluded
significant re-exporters, such as Hong-Kong, Panama and Singapore, as well as oil exporters,
such as Algeria and Saudi Arabia, from our sample. Very small territories, such as Saint
Lucia or Samoa, as well as countries affected by severe conflicts (Afghanistan, Iraq, Somalia,
Sierra Leone) have also been discarded.

With 114 by 61 countries, we have a maximum of around 6,900 observations of
country-pairs, for 61 product groups. In practice, there are fewer observations than stated
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above, since bilateral market access data is not included for all products and for all country
pairs, as mentioned earlier, some records being intentionally not included in the database.

A summary of our findings is provided in Table 4. We find 4 product groups for
which environmental measures have facilitated trade in sensitive products and eight additional
groups of suspicious products for which this is the case. In contrast, a negative impact has
been found for respectively six and one groups of products. These results, which will be
detailed in the next section, confirm the ambiguous nature of the effects of environmental
measures on trade.

V. DETAILED RESULTS

We estimate equation (2) applying random-effect Tobit left censoring
estimation to account for country-pairs with zero exports between them. In the Appendix,
we report the number of zero (censored) and non-zero observations (uncensored) for
each product group under analysis. Applying this estimation technique significantly
modifies the parameter estimates as compared to ordinary least squares. Surprisingly,
this technique is not used systematically in the previous studies. As mentioned by Greene
[2000], "conventional regression methods fail to account for the difference between
limit (zero) observations and non limit (continuous) observations" and consequently
parameter estimates are too heavily influenced by non-zero observations. The censored
regression model or Tobit model is for example used to model household expenditures
on various commodity groups.

When comparing the impact of tariffs and ERM on trade for all the selected
products, we can say that in general, tariffs matter more than ERM. This is particularly true
for agricultural products, where tariffs are still very high and a majority of countries notify
ERM in our sample. For tomatoes, a quite homogeneous commodity that can be produced
almost in any country in the world, the tariff elasticity is estimated at -1.8, while there
seems to be no impact of ERM on trade.

There are, however, a few exceptions such as medicaments, for which the impact
on tariff changes on trade seems to be low while ERM seem to matter. Indeed for medicaments,
the tariff rates are very low14  and there seems to be a positive effect of ERM on trade.

Regarding sensitive products, we can see there is, generally speaking, no
predominance of positive effects over negative effects. We can also see that in general, the
different country groups (LDC, DC, OECD) are similarly affected by ERM. In addition, we
can observe for these sensitive products, that tariffs matter more than ERM in many cases,
such as for rice, food preparations, tomatoes, cheese, crustaceans, frozen fish or bovine
meat. For citrus, a quite homogeneous good, the trade-to-tariff elasticity is around -1.7,
indicating that decreasing tariffs by 10% would increase trade by 17%.

The positive impact of ERM on trade seems to be observed for medicament
mixtures, chemicals for retail sale (3808) and concentrated milk. Oppositely, the negative
effects of ERM on trade are observed for swine meat, cut flowers, vegetables nes (LDC and
DC are affected only), wheat and meslin (DC are affected only) and pastries (DC).
Interestingly, the results are different for the three cereals analyzed here: wheat, maize and
rice. Rice trade flows are the most affected by tariff barriers, while wheat exports from DC
seem to be restricted by ERM. Wilson and Otsuki [2001] have observed a negative impact
of ERM on cereals, taken as a whole.
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For the so-called suspicious products (with less than 11 notifying countries),
protectionism effects cannot be observed for the list of products we have analyzed. Instead,
we have a predominance of statistically non-significant effects (neither positive, nor negative)
of ERM on trade. In addition, ERM seem to have positive effects on garments trade. The
latter results should be interpreted with care since quantitative restrictions on trade in
garments are not captured by the model, hence potentially distorting the results. The USA
and Argentina are the main countries notifying ERM for garments. The results for sensitive
and suspicious goods are summarized in Table 4.

For the remaining products, our estimates indicate a predominance of the negative
effects of ERM on trade for processed food, such as sugar or chocolate. For beverages,
such as wine, beer and juices, the situation is even worse, since exporters from LDC and DC
are particularly more affected than exporters from OECD countries, for which we even
observe positive impacts of ERM on exports. For example, for fruit juices, both tariffs
(elasticity of -1.17) and ERM are obstacles to trade and exporters from OECD countries
tend to benefit from ERM, at the expense of exporters from DC and LDC.

Detailed results of the econometric estimate are provided in Appendix 3.
For preserved fruits, the results are rather mitigated, with no effects for OECD

exporters, a negative effect for DC and a slightly positive effect for LDC. In comparison,
Wilson and Otsuki [2001] observed no statistically significant effect of aflatoxin standards
on trade in preserved fruits.

Concerning non-food items, the results are more mixed, with a predominance of
positive effects of ERM on trade for cigarettes, petro-chemicals, electronics and machinery.
The most striking results concern bovine/equine leather, for which a negative impact on
trade is observed for all groups of exporting countries. This product deserves a closer look.

Table 5 illustrates the notifying countries, their trade and tariff data concerning
leather products. With the exception of Belarus, Canada and Papua New Guinea, all the
notifying countries belong to the Middle East or Latin America. The most protectionist
countries are Egypt and Tunisia, with tariffs peaking up to more than 35% applied to
some partner countries. Egypt is by far a net exporter of leather. The other net exporters
listed in the table include Colombia, Paraguay and Uruguay, which applied a reasonable
maximum tariff rate, in the range of 12% to 15%. Belarus and Canada along with Tunisia
are by far net importers. In addition, Belarus and Canada impose low tariff duties, as
opposed to Tunisia and Egypt.

Finally, Jordan, Ecuador and Peru are not big leather traders (neither importers or
exporters). Table 5 also includes figures on cattle stocks in 2002 in each country, completing
the picture. While cattle is rather limited in Jordan, in Ecuador and Peru there is a significant
amount of cattle, indicating that consumption and production of bovine leather is more
domestically oriented in these countries.

In total, while it is difficult to assert any protectionist motivation of ERM for
bovine leather, the tariff, trade and cattle data in Table 5 suggest that some countries may
have been tempted to use ERM in order to protect their market.

As displayed in Table 6, our results largely confirm the findings of recent studies,
with a predominance of negative impacts of ERM on trade for fresh and processed food.
While in the case of the majority of manufactured products under analysis, an insignificant
or positive effect of ERM on trade is observed. However, there are some exceptions,
such as milk cream, for which ERM would have a trade-facilitating effect. Lastly, we
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identified a strong negative impact of ERM on leather trade. Our analysis suggests that
some of the 13 countries notifying ERM for leather were tempted to use these measures
to protect their market.

VI. CONCLUSION

This paper proposes a systematic assessment of environmental trade barriers,
using all environmental-related notifications to the WTO for 2001 and international trade
data at the 6-digit level of the HS. The impact of ERM on trade has been analyzed for 161
product groups, using an econometric model.

To conclude the analysis, it is worth mentioning the limitations of our approach
and proposing directions for further research.

We have used the same model specification for all product groups, while the
competitiveness factors vary significantly from high-tech sector (machinery) to primary
products (agricultural products). Therefore, we suggest analyses of each product group in
greater depth, using more sector-specific variables, such as RandD expenditure (hi-tech
sectors), FDI inflows (capital-intensive sectors), worker wages (labor-intensive industries),
arable land per capita or rainfalls (land-intensive industries) when available. We should
particularly concentrate our efforts in product groups displaying a positive tariff-to-trade
elasticity, which is undoubtedly an indication of an incomplete or miss-specified model,
eight product groups out of 61 in this case. It includes only manufactured products, such as
polymers of styrene, articles of iron or steel, synthetic organic coloring matter, electric motors
and generators, magnetic tapes, photo-copiers, electric transformers or insecticides for retail
sale. This task is quite challenging, since bilateral trade flows of those goods are largely
determined by bilateral FDI flows, for which sectoral data is rather scarce.15

Measuring the impact of ERM on trade for agricultural products and processed
food seems to be much easier. Those product groups are all characterized by negative
tariff-to-trade elasticity and in minor cases, such as maize, by a non-significant impact of
tariffs on trade. Such product groups still deserve a deeper analysis, for example using
more specific data for ERM, such as maximum concentration of pesticide or aflatoxin, when
such data is available. For instance, Wilson and Otsuki's [2001 and 2002] analysis on banana,
nuts, cereals and preserved fruits, could at low cost be refined by introducing a measure of
bilateral tariffs to the model.



20 I N T E G R A T I O N  &  T R A D E

Notes

1 A preliminary version of this paper has been presented at the IADB-CEPII conference
in Washington: "Economic Implications of the Doha Development Agenda for Latin America
and the Caribbean", Washington DC, 6-7 October 2003. We are indebted to participants
for helpful comments. We acknowledge editing assistance by Amy Christopher and Mathieu
Sampson. The designations employed and the presentation of material in this paper do not
imply the expression of any opinion whatsoever on the part of the International Trade
Centre UNCTAD/WTO concerning the legal status of any country, territory, city or area or
of its authorities, or concerning the delimitation of its frontiers or boundaries.

2 Referred to as Environment Related Measures in the following: ERM.

3 See Beguin and Bureau [2001] for a survey and classification of approaches.

4 WTO Members must notify non-tariff trade measures. These notifications are
recorded and analyzed by UNCTAD in conjunction with the maintenance of UNCTAD’s
database, TRAINS, on trade barriers.

5 As far as the European Union is concerned, member countries notify SPS and
TBT individually. However, under certain circumstances, the European Commission may
itself notify Community regulations. Contradicting this rationale for a reasoning on a
country basis, notifications emanating from individual member states are consolidated
by the UNCTAD into a hypothetical European level. Hence, one will consider these
aggregate notifications and drop intra-EU trade from trade figures (on the ground of
the mutual recognition of standards), rather than duplicating "European" notifications
for each member state.

6 Cote d’Ivoire, Egypt, Morocco, Nigeria, Philippines, Sudan and Vietnam.

7 Bovine meat, fish, ham meat and other animal products such as bones or items for
human consumption are concerned, as well as plants, bulbs and cut flowers.

8 Prohibitions are limited to certain importers and/or countries of origin. This is why
the proportion of trade in the 1,327 products affected by prohibition is only 35 percent of
world trade of these goods.

9 Moenius scanned around 300,000 documents on standards encoded in the Perinorm
database for a dozen countries. Perinorm is a bibliographic database dedicated to assist
users for standards and technical regulations enquiries. It is the world's leading bibliographic
database of national, European and international standards from 18 countries, a total of
more than 650,000 records (http://www.perinorm.com).

10 For fresh fruits and vegetables, difference in latitudes can also be used to capture
trade complementarities between two countries.

11 A more accurate measure is the bilateral telephone traffic. This information is however
available for a limited number of countries.
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12 A high (low) tariff implies limited (large) imports and its contribution to the overall
protection is then reduced (increased). Using national imports as weights leads to an under-
valuation of the protection level of a country.

13 While most of the countries have adopted the 1996 revision of the HS, some countries
still report their trade tariff or SPS notification using the original (1988) version of the HS.
The 4-digit level of the HS is almost not affected by the use of different revisions.

14 It is worth mentioning that the significant discrepancies in trade-to-tariff elasticities
across the products is largely explained by the differences in tariffs applied for these
commodities. Hence, reducing tariffs by 50%, from 50% to 25% would certainly not have
the same effect on trade as reducing them from 10% to 5%.

15 According to UNCTAD's Division on Investment, Technology and Enterprise
Development (DITE), FDI flows in the host economy by industry and geographical origin
are limited to 15 countries.
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1- Para-tariff measures (customs surcharges, additional charges, internal taxes levied on imports);

2- Price control measures (administrative pricing, VERs, antidumping, countervailing measures);

3- Finance measures (advance payment requirements, multiple exchange rates, transfer delays, etc.);

4- Automatic licensing measures (automatic license, prior surveillance);

5- Quantity control measures (non-automatic licensing including prior authorizations; quotas;

6- Prohibitions, export restraint arrangements, enterprise specific restrictions);

7- Monopolistic measures (single channel for imports, compulsory national services);

8- Technical measures (technical regulations, pre-shipment inspection, special custom formalities,
obligation to return used products, obligation on recycling).

Box 1

TYPES OF ENVIRONMENTAL MEASURES AT THE BORDER TRACKED BY UNCTAD
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Table 1

RESTRICTIVENESS OF SPS AND TBT MEASURES BY TYPE OF MEASURE
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Table 2

RESTRICTIVENESS OF SPS AND TBT MEASURES ENFORCED BY A SINGLE COUNTRY BY SECTOR
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Table 3

EXAMPLE OF DATA FOR ARGENTINA'S IMPORTS

Table 4

SUMMARY RESULTS FOR SENSITIVE AND SUSPICIOUS GOODS
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Table 6

ECONOMETRIC IMPACT OF ERM ON TRADE, SUMMARY OF FINDINGS
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Appendix 1: Selected product groups
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Appendix 1 (continued)
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Appendix 2: List of countries in our estimation sample
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Appendix 3: Results by product groups
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(Continued)
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