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Abstract— This paper aims at examining the relation
between the international trade and the environment,
particularly focused on sensitive agribusiness sectors. It
consists on an empirical test to the conflicting positions
supported by economists, some following the traditional
approach (trade-off or neoclassical), while others
supporting the Porter’s hypothesis, which considers that
impacts of the stricter environmental regulation can
benefit the trade competitiveness. A Heckscher-Ohlin-
Vanek model was applied to net exports as the
dependent variable. The agricultural products analyzed
were total agriculture, rice, maize, soybean, wheat, dairy
and swine; run for 97 countries, divided as developing
and developed, in a cross-section approach. This
modeling allows including the environmental
endowment as explanatory variables. Moreover the
Environmental Performance Index (Esty et al, 2008) was
also tried as explanatory variables in order to catch any
effect of the environmental regulation on the trade
patterns. Results were not conclusively as they show that
the net exports of the selected products, considered
environmentally sensitive, can be affected even
positively or negatively (neoclassical approach) by the
environmental regulation. The results depend on the
products. A remarkable outcome to highlight is that the
dummy for developing countries and developed
countries was significant, pointing that for rice, for
example, it makes difference being a developing country,
as well as it does for wheat, being a developed country.
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I. INTRODUCTION

Recently, there has been an increasingly interest
about environmental questions. In a world context of
increasing interdependence, the environmental policies
tend to have some impacts on the level and pattern of
commerce. Trade can be directly or indirectly

influenced by environmental regulation, which
imposes additional costs to the producers. The
adequacy to new environmental patterns can demand
changes on certain production techniques and final
goods and these environmental regulations can be
even supported by trade restrictions in order to
become effective.

Regarding the ambiguity existent in the literature
about the impacts of the environmental regulation on
the trade patterns for goods and services, it became
evident the need to bring about specific analysis (case-
by-case) to have a better understanding on
conclusions.

Despite of the recently increased number of studies
focused on the relationship between national
environmental policies and the international
competitiveness, the debate on this topic is still
polarized in two distinguished views, extremely
antagonists. In one side, the traditional approach
according to what there is an inevitable conflict (a
trade-off) between environmental and economical
gains, derived from the negative externality concept.
On the other side of this debate, arise the revisionist
approach, known as “Porter’s followers”. This
approach emphasizes the potential synergic effects
between  environmental regulation and the
competitiveness.

Thus, the main goal of this work is to support the
identification of the real effects of heterogeneity in the
environmental regulation through countries, caused on
the world trade flows for agricultural products. To
such a degree, two different aggregations on the
environmental indexes were scrutinized for results in
the modelling: i) the more general Environmental
Performance Index (Esty et al, 2008) was included as
an explanatory variable (Model I); ii) the individuals
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environmental indicators specifically relevant for
agriculture were used as explanatory (Model II).

II. METHODOLOGY AND DATA

The empirical tests were conducted following the
Heckscher-Ohlin-Vanek ~ (H-O-V)  model  for
international trade, traditionally used to diagnose
policies impacts on trade patterns. The H-O-V model
adds a modification in the H-O theorem working with
n production factors and establishing a relation
between net exports, factor intensities and supply
surpluses in factors. Thus, the generalization of H-O
model for n factors, as specified by Vanek (1968)
includes the ranking of the factorial intensities, such
that the intensity of each factor is used as a reference
for others to define an abundance ranking.

In the H-O-V model, the equations that comprise
the measures for the domestic endowment of
production factors are used to explain the trade flows
observed. In order to examine if the environmental
regulation distort trade patterns, variables that are
representative of the regulation strictness are included
in the model as well.

Algebraically, the eq. (1) below shows the value of
the net exports by country, as a function of the
domestic factors endowment:

S
k=1 1)

/& _ .
Y are the net exports originated from sector i

V..
5 are the endowments of resources

where
from country j,

k in country j, b are the coefficients to be estimated,

¥ is the variable representative of the environmental

regulatory regime and “i are aleatory disturbances.
In this study, a set of nine resource endowment
variables for 97 countries over the 2003-2005 years
was chosen to explain net exports of 6 agricultural
commodities (maize, soybeans, wheat, rice, swine and
dairy) and of the agricultural complex as a whole set.
In order to test the hypothesis that stringent
environmental policies have caused deviations on

trade patterns, it is necessary to classify the
commodities according to environmental abatement
costs. Typically, it is done expressing the pollution
abatement costs as a percentage of total production
costs (Tobey, 1990; Jaffe et al. 1995). Unfortunately,
this information is not available for agricultural
commodities.

Thus, it is chosen to employ the Environmental
Performance Index (EPI), which the most recent
version (2008) evaluated the environmental schemes
also for the agricultural sector. The 2008 EPI focuses
on two overarching environmental objectives: 1)
reducing environmental stresses to human health; and
ii) promoting ecosystem vitality and sound natural
resource management. These broad goals also reflect
the policy priorities of environmental authorities
around the world and the international community’s
intent in adopting Goal 7 of the Millennium
Development Goals, to “ensure environmental
sustainability.” The two overarching objectives are
gauged using 25 performance indicators tracked into
six well-established policy categories, which are then
combined to create a final score.

The 2008 EPI deploys a proximity-to-target
methodology, which quantitatively classify the
national performance on a set of environmental policy
goals for which every government should be held
accountable. By identifying specific targets and
measuring the lag between the target and the current
national achievement, the EPI provides both an
empirical foundation for policy analysis and a context
for evaluating performance. Issue-by-issue and
aggregate rankings facilitate cross-country
comparisons, both globally and within relevant peer
groups such as geography or economy.

The model estimated evaluates the impact of EPI
2008 in the more aggregated possible form and only
for agriculture. Indicators of agricultural comprised
the following factors: stress irrigation, agricultural
subsidies, intensive cropland, burnt land area and
pesticide regulation. The resource endowment
variables encompass agricultural area, internal
renewable water resources, physical capital, human
capital and energy stock. However, as highlighted by
Diakosavvas (1994), the performance of the
agricultural sector is also strongly influenced by
government policies. In particular, in  most
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development countries the sector is highly supported,
while in the developing countries the sector is, in
general, taxed.

In this context, the model is set to evaluate the
environmental issue from the perspective North-South.
In order to take into account the fact that government
policies with respect to agriculture are distinctly
different in developed and developing countries a
dummy variable, which takes on the value of 0 if the
country is developed and 1 if it is not, is also included
in the model. The resource endowment data were
collected with the database of FAO, International
Energy Agency, British Geological Survey and the
World Bank’s Development Indicators. The data on
trade flows were collected from Faostat (FAO).

1. ESTIMATION OF THE MODEL

The model represented by eq.(2) has been estimated
by Ordinary Least Squares. The independent variables
comprehend the capital stock, general and one specific
for machinery employed for agriculture production;
the active economic population, a proxy for labor; the
cultivated area; energy, water, the political dummy (if
the country is developed or developing) and the EPI,
both for general regulation and for agriculture
regulation:

W!-]. =a+ oK ; + BTRAC ; + yHARV ; + eMILK ; + pPEA ; +
OAREA ; + yENER ; + OMIN ; + EWAT ; + pDUM ; + A,EPI

2)

However, for reasons outlined in Branson and
Monoyios (1977), we may expect heteroscedasticity to
be present in this type of analysis. The test proposed
by Breusch and Pagan (1979) effectively identified
the heteroscedasticity in the models estimated. In
order to correct this problem and give more robustness
to the statistical inference, whenever was necessary
the standard-errors were corrected through the
technique Huber-White or sandwich'.

! For further details on this technique see White (1980).

IV. RESULTS AND CONCLUSIONS

In general, observing the regression results for
models I and 1II, and considering possible
particularities related to the cross-country data, the
quality of adjustment was satisfactory, noticed by the
regression coefficients (R?) obtained.

For both models, some of the individual
coefficients estimated presented opposite signs of
those initially expected as considered the H-O model
background. This was verified, for instance, for the
coefficients related to the number of harvesters,
included in the models in order to evaluate its effects
on the trade balance for maize, soybean and swine.
Apparently, such a result is only supported
economically to the swine sector, because it is
expected that the harvest mechanization for cereals
and oilseeds shall be translated into their
competitiveness improvements.

In model I (Table I), wheat was the only product
for which the regression generated a statistically
significant coefficient (even though it is only in 15 per
cent), positive, to the EPIly, variable. This outcome
supports the Porter’s hypothesis, as it indicates that a
higher environmental performance, in average, leads
to an increase in the trade balance for the sector.
Ceteris paribus, such increase would be about US$
7.25 million for each point-percent that the country
gets nearer the environmental goals.

Model II estimates equation 1 using the variables
related to the environmental regulatory regime in their
lower level of aggregation. From a total of 25 EPIs
calculated by Esty et al. (2008), there were chosen a
few that potentially have the greatest impacts on the
agriculture sectors.

Table II shows results for model II. The model’s
adjustment was also satisfactory, except for the swine
case (R* = 0.1472). The indicator for the intensive use
of soil was statistically significant (at a 10 per cent
level) and negative for the maize regression. The
environmental aim of limiting at 60 percent the use of
proper areas for cultivation, criteria used for building
this index, seems to be an important caveat in terms of
depressing competitiveness gains, particularly in
countries where land is a scarce endowment. However,
the coefficients estimated for the other agriculture
sectors do not follow the same pattern, at least for the
period considered in this study.
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The trade performance for maize is also affected
by the environmental indicator representing the stocks
of forest resources. The coefficient shows a negative
sign, statistically significant at 1 per cent. This
suggests the presence of a trade-off between forest
conservation and gains of trade for maize sector. The
same environmental variable presented a negative and
also statistically significant (at 15 per cent) coefficient
for the wheat net exports.

Another environmental variable, which showed a
significant coefficient (at 5 per cent), was the
emissions of greenhouse gases, negatively impacting
on the maize trade pattern. This result is in accordance
with the neoclassical theory and can be partially
explained by the increasing share of the corn used as
input to produce ethanol, instead of being traded in the
international market. Regression for the soybean case
shows also this outcome.

The achievement of the environmental goal
related to the subsidies and the elimination of gaps
between domestic and international prices only had
significant impacts on the net exports of soybean.
According to the estimated coefficients, as the
countries get nearer the bound established by the index
criteria for this environmental variable, their soybean
exports raise. Such a result is compatible with the
advance of developing countries in this market. In
these countries, usually, the governmental support is
low, which does not seem to be jeopardizing their
performance in the soybean competitiveness.

It is worth-mentioning that the estimated
coefficients related to the use of pesticides and its
effects on the net exports of maize, soybean and wheat
were all significant. The international market is
increasingly restrictive to non-conformities related to
maximum residues limits established for food, in
particular. Thus, such a result can highlight the effects
of these regulations on exports.

Water stress and stress from irrigation variables,
as well as the burning, were not significant
statistically. Currently the competitiveness of the
Brazilian soybean has been reported to the burnings in
the Amazon region. However, in a world scope, this
statement was not confirmed by the results.

In the regressions run for Model II econometrical
tests were done aiming at verifying if when the
environmental variables were considered all-together

their estimated coefficients would be simultaneously
zero. This hypothesis could be only rejected, at a 15
per cent level of significance, for the regression
conducted to soybean.

A special comment is deserved to the animals
sectors analyzed in this study. Although the dairy and
swine sectors seem to be less influenced by the natural
endowments and by the environmental indicators than
the agriculture ones, it should be pointed that they are
probably more intensively traded through their added-
value byproducts. Moreover, it is also possible to
consider the effects of a large amount of intra-trade
and re-exports flows.
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Note: The superscripts “a”, “b”, “c” and “d” to the standard errors indicate the statistical significance of the
coefficients estimated, at the level of 1%, 5%, 10% and 15%, respectively.
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