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INTRODUCTION

From the mid-XIX century until the First World War the international economy witnessed
a significant increase in market integration; this period is often referred to as the first wave of
globalization. Industrialization, which took place principally in Europe, and an increase in
incomes, accompanied by the reduction of transport costs, market liberalization and a stable
economic setting provided by the gold standard were the principal motors of this process. The
expansion of trade was one of the key elements in this first wave of globalization, together with the
boom in capital movements and in transoceanic migrations.

Agricultural products and food played a central role in the growth of exchanges, which
from 1870 onwards accounted for approximately 50% of total trade. Trade was inter-industrial,
within which exchanges of manufactures for primary products between countries with very
different patterns of specialization were predominant. The increased specialization of the most
developed European countries in manufactured products generated an intense demand for raw
materials and foodstuffs; such needs were met both by various lesser-developed European
countries and the rest of the world. Most other Continental countries were integrated into
international trade, principally as exporters of primary products and importers of manufactures
(Aparicio et al., 2009).

After 1914, the globalization process was interrupted as a result of the outbreak of the First
World War, which was followed by a far-reaching collapse, due to the depression of the 1930s and
the Second World War (O’Rourke and Williamson, 1999).

In the second half of the XX century, the integration of the world economy accelerated, once
more especially in the Western countries, with the establishment of a new economic order which
encouraged a stable environment of generalized growth. Although at first this process did no more

than recover past levels of integration, since approximately the 1960s the integration process
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accelerated at an unprecedented rhythm, often called the second wave of globalization, in which
trade once more played a key role (Findlay and O’Rourke, 2007). The pattern of international trade
came to be intra-industrial, predominantly between advanced economies with similar factor
endowment (Krugman, 1995). In addition, there was a profound change in the composition of
international trade, characterized by an increase in the share of manufactured products and a sharp
decline in that of agricultural and food products. In 1951 the latter accounted for 43% of the value
of total world trade. In the year 2000 this figure was only 6.7%. Part of this declining importance is
explained by the relative fall in their prices, but nevertheless the decrease in volume was also
substantial (Serrano and Pinilla, 2011a and 2012).

This new process of market integration was far removed from the pattern of complementarity
developed throughout the first globalization. Both total trade and trade in agricultural products and
food have become progressively concentrated on the exchange of goods among developed
countries. Nations which traditionally were more dependent upon the export of agricultural
products and food saw their traditional market shares fall, while the more developed countries
increased their exchanges. Thus, the regions most dependent on the export of agricultural products
(Africa and South America) saw their share of world agricultural trade fall. Moreover, some of
these countries not only saw their exports fall in relative terms, but also experienced a sharp
deterioration in the ratio of agricultural exports to imports. Thus Africa and Asia became net
importers of agricultural products where they had once been net exporters. By contrast, the high
income nations, and in particular Europe, increased their share of world agricultural trade.

Table 1 reflects this decline in the share of developing countries, of approximately 10
percentage points from the 1960s until the end of the century. The counterpart has been the
increasing weight of the developed countries, especially those of the European Union, in world

agricultural markets. Thus, Europe represented 30.7% of world exports in the 1950s and its share



DTECONZ 2013-02: R. Serrano & V. Pinilla

by the end of the century grew to 46.9%. Such diverse performances were not unaffected by either
the economic policies followed in diverse countries nor by the obstacles placed in the way of
international agricultural trade. The governments of the more developed countries supported
agriculture more than any other sector, while many developing economies discriminated against it*.
On this last point, the case of South America is especially notable, since many of its countries opted
in the early stages of the period to develop policies based on the substitutive industrialization of
imports, which greatly penalized their agro-exporting sectors.

Table 1. Percentage of participation of the developed and developing countries in the
international trade of agricultural and food products

1961-63 1977-79 1998-00

Developed countries 57.87 64.97 68.94
Europe 30.67 39.82 46.94
Canada and USA 19.42 19.94 16.77
Oceania (developed) 7.29 4.90 4.86
Developing countries 41.87 34.71 30.90
Asia under development 15.60 12.46 15.29
Latin  America and the

Caribbean 14.79 14.95 12.09
Africa 11.49 7.30 3.52

Source: Authors’ elaboration, using UN-COMTRADE (2003)

Table 2 shows, for the two final decades of the XX century, the directions of agricultural trade
and offers a view of how the share of agricultural trade among the countries of the North has
consolidated and even deepened. Approximately 80 percent of agricultural exports from the
developed countries are destined to other developed countries. Within this group the boom in intra-
EU trade has been very important, especially in the initial decades of the process of European

integration. The same has occurred, from the 1990s on, with the surge of trade in the North

1 In many countries of the developing world the exports sector was penalized, through diverse economic policy
measures (Anderson, 2010).



DTECONZ 2013-02: R. Serrano & V. Pinilla

American region, coinciding with the increasing importance of the North American Free Trade
Treaty.

It is also important to underline here that the composition of international agricultural trade
asymmetrically affected the exchanges among the diverse economic regions. The less developed
countries exported basic products and products with a low level of processing, while the high-
income countries largely monopolized the market in highly processed products, precisely those
which have shown throughout this period greater potential for growth.

The developing countries have depended on exports to their traditional markets, that is to say
Old Europe and rich North America. However, this position has progressively changed. The
agricultural exports of developing countries to countries of similar income have significantly
increased. They already represented 31 percent of total agricultural and food exports by 1990, a
figure which increased to 38 percent at the end of the last century. This new trade pattern, with an
increasing importance on the direction of South-South flows, is common to all the developing
regions, and this is possibly related to the growth of the so-called emerging economies, increasing
market liberalization and the success of some trade agreements among developing countries from
the 1990s on®.

Our hypothesis is that all these substantial changes in agricultural trade flows may be
explained by the successful liberalization of regional exchanges through various types of Regional
Trade Agreements, in a context of strong agricultural protectionism, and due to the diverse

specializations in the trade in agricultural goods among developed and developing countries.

2 This boom in South-South trade is even more important in manufactured products (Hanson, 2012)
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Table 2. Destination of agricultural and food exports, by region (percentage)

Latin Near
Canada Asiaand America Eastand Sub-
and the and the North Saharan
Origin/Destination North EU-15 USA  South Pacific Caribbean Africa Africa
North 1980 74 53 9 26 8 7 9 3
(Developed
countries) 1985 76 53 14 24 7 5 9 3
1990 81 60 11 19 7 4 6 2
1995 80 55 11 20 8 5 5 2
2000 81 50 14 19 8 5 5 1
EU-15 1980 82 76 4 18 2 3 10 4
1985 84 76 8 16 2 2 9 3
1990 88 82 5 12 2 2 6 2
1995 89 79 4 11 2 2 5 2
2000 89 73 6 11 3 2 5 2
Canada 1980 65 29 14 35 13 14 6 2
and USA 1985 67 22 22 33 11 12 7 3
1990 70 22 24 30 12 10 6 1
1995 67 18 25 33 15 11 6 1
2000 67 13 32 33 12 14 6 1
South 1980 67 35 14 33 18 5 7 2
(Developing
countries) 1985 69 35 17 31 13 5 11 2
1990 69 33 19 31 14 6 8 2
1995 63 28 17 37 19 8 8 3
2000 62 25 19 38 18 8 8 3
Asia and the
Pacific 1980 61 24 12 39 27 2 9 2
1985 62 21 14 38 24 1 10 2
1990 63 21 12 37 26 2 8 2
1995 57 16 12 43 32 1 7 2
2000 57 15 14 43 32 1 7 2
Latin America and
the Caribbean 1980 75 44 23 25 2 18 4 1
1985 75 43 25 25 4 11 9 2
1990 75 39 31 25 4 14 6 1
1995 67 33 27 33 8 19 5 2
2000 68 28 30 32 7 18 5 1
Near East 1980 72 65 1 28 2 0 23 4
and North Africa 1985 61 44 7 39 2 0 35 1
1990 68 51 6 32 3 1 27 1
1995 64 43 5 36 4 1 30 1
2000 63 42 5 37 4 1 30 2
Sub-Saharan
Africa 1980 85 71 9 15 3 0 3 8
1985 86 71 14 14 4 0 2 8
1990 75 67 5 25 5 0 2 18
1995 71 59 5 29 8 1 5 14
2000 61 46 5 39 11 1 8 19

Source: Authors’ elaboration, using UN-COMTRADE (2003)
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With regard to the impact of Regional Trade Agreements (RTAs), the European Union®in
particular was especially successful in liberalizing the exchange of agricultural products and food
among its members. Agricultural trade among them (taking the EU-15 as reference), there was a
spectacular increase, from 17.1% of world agricultural exports in 1959-66 to 26.8% in 1994-2000
(Serrano and Pinilla, 2011a) *. In other regions of the world, such as Latin America, the effect of
these agreements upon agricultural trade was much lesser (Serrano and Pinilla, 2008). Only in the
1990s, following the Uruguay Round of GATT, did a certain liberalization of the markets in
agricultural products and a reduction of protectionism take place. From that point on, and also as a
consequence of the dynamism of the Asian countries and of the stimulation of RTAs among
developing countries, a new pattern emerged in the exchanges of agricultural products, defined by
the boom in trade among the economies of the South.

Secondly, the pattern of specialization in trade in agricultural products was diverse, at least
until the 1990s, among developed and developing countries. The former have strengthened their
specialization in high-value products and transformed agricultural products, while the latter
continue to concentrate their exports on bulk and plantation products. This has damaged the
dynamism of agricultural trade of the latter countries, since the lower income elasticity of these
products has produced growth of their exports.

Given this context, the principal objective of the present study is to explain the changes in
the directions of agricultural trade flows during the second half of the XX century. To do this we
shall attempt to verify whether the two hypotheses proposed earlier are correct and therefore

explain these changes. To compare and explain the evolution of different directions of trade, the

¥ Hereafter we shall use the term European Union (EU) for all those institutions which preceded it.

* See also Dell’ Aquila et al., (1999) or Diao et al., (1999), who demonstrate the extraordinary upsurge in intra-regional
trade in various geographical areas.
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present article estimates the gravity equation for the bilateral volume of agricultural trade, analyzed
separately in four categories of trade flows: trade between high-income countries (N-N), trade
flows which originate in high-income countries and are destined to low-income countries (N-S);
trade flows whose origin is in developing countries and are exported to the developed world (S-N);
and trade flows between low-income economies (S-S). Concretely, using the UN-COMTRADE
(2003) database we have constructed a data panel for bilateral trade among 40 countries with a
significant presence in international markets for the period 1963-2000.

The empirical success of this equation in explaining trade patterns has engendered numerous
subsequent articles, although very few of these have employed such a long-term perspective, and
nor have they concentrated on the agricultural products and food trade and compared it to trade in
different directions.

Finally, it should be emphasized that the study shows how a correct estimation of the gravity
equation must include fixed effects by country; these serve as an approximation of “multilateral
resistance”, following the suggestions made by Anderson and van Wincoop (2003). In addition, the
standard errors must be corrected using a Prais-Winstein estimation, as otherwise the models are
subject to problems of specification.

The following conclusions can be extracted from the present study. Firstly, income demand
elasticity for imports has a negative sign for agricultural products from the Southern countries; this
demonstrates that such products behaved like inferior goods, and that for this reason these countries
suffered a brake on the growth of their exports. Secondly, while other types of trade, such as
manufactures, enjoyed greater multilateral liberalization of their markets, strong market
intervention caused them to base their growth on the proliferation and success of RTAs in the

North. As a consequence, agricultural trade concentrated progressively on developed economies.
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The latest liberalization of GATT and GSTP gave rise to new increases, this time in South-South
agricultural trade.
MATERIALS AND METHODS

As described earlier, the process of the integration of agricultural markets during the second
half of the XX century was especially important among high-income countries and then, in the
1990s, so were the latest increases in South-South trade flows. We would therefore like to study
here the determinants of agricultural trade, employing a disaggregated approach to trade flows for
different subsamples of countries. According to Feenstra, Markusen, and Rose (2001) and
Hummels and Levinsohn (1995), it is possible that the results do not depend upon product type but
instead on individual country characteristics.

To analyze the factors determining the changes in the direction of agricultural trade flows
during a good part of the second half of the XX century, the present article estimates the gravity
equation for the bilateral volume of agricultural trade, analyzed separately in four categories of
regional trade flows. We use the data for bilateral trade flows published by the United Nations
Statistics Division in the UN-COMTRADE database (2003). These data were taken from the
figures for bilateral exports (FOB - free on board). The sample includes trade between 40 countries,
whose trade flows are representative of international trade flows in agri-food®. With regard to the
representativeness of the sample employed, in the 38 years covered, this moved in an interval of
66-76% of international trade in agricultural products. It largely followed the trend of the complete
series of world agricultural trade (Serrano and Pinilla, 2010). As Table 3 shows, the

representativeness of the sample exceeds 95% in the processed foods groups, those of high value

5 South: Africa (Algeria, Ivory Coast, Egypt, Morocco, Nigeria and Sudan); Asia (China, India, Indonesia, Israel,
Malaysia and Saudi Arabia); Latin America (Argentina, Brazil, Chile, Colombia, Ecuador, Nicaragua and Peru)
North: Europe (Belgium-Luxembourg, Denmark, Finland, France, Germany, Greece, Ireland, Italy, the Netherlands,
Norway, Portugal, Spain and the United Kingdom); Japan; North America (Canada, Mexico and the United States);
Oceania (Australia and New Zealand).

10
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and other processed agricultural products, while basic and plantation products represent only
approximately 50%, due to the lower presence of low-income countries specialized in this type of

products.

Table 3. Representativeness of the sample of 40 countries over total trade in agricultural products, by
product groups. 1963-2000
(Regional classification on the basis of per capita income - percentages)

Basic products and plantation products

Outside the
Period North-North North-South South-North South-South  sample Total
1963-66 26.91 4.09 13.80 1.69 53.51 100
1967-73 28.36 3.06 12.68 1.40 54.50 100
1974-80 29.61 4.99 9.67 1.38 54.35 100
1981-87 30.00 7.48 8.33 1.27 52.92 100
1988-94 34.23 5.90 8.50 157 49.81 100
95-2000 30.62 6.83 8.06 2.59 51.90 100
Processed and high value and other processed
products

Outside the
Period North-North North-South South-North South-South  sample Total
1963-66 70.75 6.97 12.99 1.04 8.25 100
1967-73 72.88 6.56 11.13 1.12 8.31 100
1974-80 74.46 10.25 8.86 1.66 4.77 100
1981-87 73.01 11.28 9.28 2.30 4.13 100
1988-94 76.11 7.33 8.88 2.59 5.08 100
95-2000 72.74 7.97 9.55 4.78 4.96 100

Source: Authors’ elaboration, using FAOSTAT (2004) and UN-COMTRADE (2003)

We constructed export flows by volume for agricultural and food products, following the
system of the Standard International Trade Classification (SITC, Revision 2) (in 1985 $US) for the
period 1963-2000, in year t (X; ). Trade in agricultural products and food is that included in the

SITC groups 00-04 °

6 SITC groups: 00.Live animals, 22.0il-seeds and oleaginous fruits, 26.Textile fibres, 06.Sugar, 07.Coffee, tea, cocoa,
01.Meat and meat preparations, 02.Dairy products and birds' eggs, 04.Cereals, 05.Vegetables and fruit, 08.Feeding
stuff for animals, 09.Miscellaneous edible products and preparations, 11.Beverages, 12.Tobacco and tobacco
manufactures, 41.Animal oils and fats, 42.Fixed vegetable fats and oils, 43.Animal or vegetable fats and oils,
processed.

11
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Figure 1. Evolution of trade flows for agricultural products: groups of flows by economic region
(Logarithmic scale. Millions of 1985 $US)
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The database therefore consists of four balanced data panels comprising trade flows among
40 countries of origin, 39 countries of destination and 38 years’. Following the World Bank’s
income classification trade flows is classified into four categories of trade flows, the first of which
iIs among high-income countries (N-N). As Figure 1 shows, their bilateral trade flows achieved
strong growth in agricultural exchanges. The second is trade flows which originate in high-income

countries and are destined to low-income countries (N-S). The third is trade flows whose origins

7 In order to obtain a balanced panel trade flows with a value of 0 are replaced by a figure for minimum trade ($100),
following previous research such as Raballand (2003) or Schumacher and Siliverstows (2006), who use a similar
specification to our approach to the gravity equation. The most common alternative to the foregoing consists of
eliminating those trade flows with a value of 0. Frankel (1997) performs a comparative analysis of the two methods
and finds negligible differences between the two alternatives. The present study opted for the first method, since it
permits us to use more sophisticated econometric methods, which correct the recurrent problems of estimation in
previous research. Nevertheless, due to the drastic lack of data, exports from China, Ivory Coast, Nigeria, Sudan, Saudi
Arabia and Uruguay to the remaining countries were eliminated. Note that exports from the remaining countries to
these countries remain in the sample. Thus, the sample comprises the trade flows among 40 countries of origin x 39
countries of destination x 38 years — (6 x 39 x 38 trade flows were eliminated due to a lack of data) = 50,388
observations.

12
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are in developing countries and are exported to the developed world (S-N), their trade in primary
products was based on previous stages and grew very slowly in the study period. The final
category is trade flows between low-income economies (S-S), whose growth of exchanges
accelerated, especially in the final fifteen years of the last century.

We now propose the specification of the gravity equation we shall use. The empirical
approach is based on the work of Feenstra et al. (1998), Bergstrand (1985, 1989) and Anderson and
van Wincoop (2003), in which a detailed derivation of the theoretical groundwork may be found.

Applying logarithms, the functional form of the equation is:

In X = B1.+ B> I(Yy) + B3 In(Yy) + B4 In(Ypepy) + B In(Ypep;) +
+ B InDistj; + f7 InExcvol;j + fgInRem;; + o Border;; +
+ B 10 Lang;; + uRTA;; + f12 GATT;; + 0 + &
where Xj; represents the volume of trade between two countries: Y;, Y; : is the real GDP of
both the exporting country and the importing country, in year t, in 1985 US dollars (World
Development Indicators (WDI) database CD-ROM, 2004); Ypcpi, Ypcp; : is the per capita GDP of
both the exporting and importing countries, in year t, in 1985 US dollars (WDI CD-ROM, 2004);
Dist;; : is the distance between the capitals of the countries of origin and destination (CEPII’s Data-
Base, 2011) ; Excvol; : is an indicator of exchange rate volatility in year t2; Borderj; is a dummy
variable which takes the value of 1 if the countries have a common border and O otherwise; Langij
‘w is a dummy variable which takes the value of 1 if the countries share a common language and 0
otherwise; Rem;; : is the relative distance weighted by income levels, following the methodology
and data of Rose (2000); RTA;; : is a dummy variable which takes the value of 1 if the two

countries belonged to the following regional trade agreements (EU, NAFTA, CER, APEC,

8 Estimation of the standard deviation of the first difference of the annual natural logarithm of the nominal bilateral
exchange rate, for both countries in the 10 years preceding the period t (data for exchange rates taken from WDI CD-
ROM, 2004)

13
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MERCOSUR, ANDEAN, ASEAN, GSTP and 0 otherwise; GATT;; is a dummy variable aimed at
capturing the impact of the various rounds of GATT. Concretely, GATTg3.94, IS @ dummy variable,
used if the two countries belonged to that body prior to the Uruguay Round (1994). Additionally,
GATTys00 is a dummy variable, employed if the two countries were members of GATT following
the implementation of the agreements reached in the Uruguay Round of GATT (1994). The
objective of this separation is to analyze, especially, the effects of the latter which, as mentioned
earlier, was the first round in which the liberalization of trade in agricultural products and food was
negotiated.

Lastly, in line with the recent work by Anderson and van Wincoop (2003), the equation
includes “multilateral (price) resistance terms”, which are proxied by the dummy variables. This
article, which has been highly influential in recent studies, demonstrates that the omission of price
indices leads to an erroneous specification of the empirical model, which may bias the results. We
use country-pair fixed effects (&) to account for the multilateral price terms (rather than a custom
nonlinear least squares program), following the alternative proposed by Feenstra (2004). These
variables reflect the effect of all the singularities of the exporting and importing nations that might
affect trade between two countries and are not captured by the remaining variables specified in the
empirical model. Finally, the model includes the error term (&) which is assumed to be log-
normally distributed.

With regard to the estimation technique, our aim is to overcome the limitations of previous
research which has only taken into account the variations among the units of observation (cross-
section analysis). The present study also examines the time variations within the observation units.
The use of panel data increases the efficiency of the estimators and significantly reduces the

potential problems caused by the omission of variables (Hiaso, 1986). From this perspective, three

14
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types of data panel estimation are proposed: the first is the estimation of ordinary least squares
(OLS) with the grouped panel; the second and third take into account the time variation, by the
inclusion in the model of random effects and fixed effects, respectively.

In order to determine which of the three estimators is most efficient, the LM Breusch-Pagan
test for random effects was employed; this permitted us to choose between OLS estimation of the
grouped panel and estimation with random effects. Following the application of the Breusch-Pagan
test, it was concluded that random effects are significant, and it is therefore preferable to use such
an estimation rather than the grouped panel estimation. Similarly, to demonstrate that the inclusion
of fixed effects was a more appropriate method than the other two we employed initially, various
tests were performed. Firstly, the F-test (Greene, 2000) of the significance of fixed effects
indicated that their estimations were better than when the OLS estimation of the grouped panel was
employed. Secondly, the Hausman test demonstrated that the estimators of random effects and of
fixed effects differ significantly, and that the fixed effects model provides a better explanation of
the sources of variation and is therefore more appropriate than the random effects model.

It is important to underline here that, despite having modelled temporal and spatial
heterogeneity, according to a Wald test (Greene, 2000) our model poses problems of
heteroskedascity and, according to the Woolridge test (Wooldridge, 2001), problems of
autocorrelation also exist. Lastly, the Breusch-Pagan test, used to identify problems of
contemporaneous correlation in the residuals of the fixed effects model, likewise confirms the need
to correct this problem. The abovementioned problems of contemporaneous correlation,
heteroskedascity and autocorrelation can be solved jointly and were resolved by the estimation of

panel-corrected standard errors (PCSEs)®. On the positive side, once the problems of estimator

9 Beck and Katz (1995) demonstrate that the standard errors of PCSE are more precise than those of FGLS (estimation
of Feasible Generalized Least Squares, the potential alternative to solving the abovementioned problems.

15
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specification were corrected, the models continued to function well. All the principal variables
present the expected sign and are statistically significant.

On this point, and in addition to these technical reasons, there are also theoretical motives for
preferring the fixed effects estimation (Feenstra 2004, 161-163). As stated earlier, Anderson and
van Wincoop (2003) derived a gravity equation specification by using a model that includes the
presence of “multilateral (price) resistant terms”, which was approximated using fixed effects by
pairs of countries®. Furthermore, Baier and Bergstrand (2007) conclude that, for the analysis of
trade agreements, the fixed effects approximation is best.

RESULTS AND DISCUSSION

Table 4 shows the estimation of the equation with PCSE and fixed effects for the four
subsamples of trade flows.

Firstly, the growth in exchanges accelerates in line with market size. For any export
destination, whether North or South, the coefficients of the variable Y], are high and statistically
significant; this occurs especially in flows whose origins were in developing countries. With regard
to the variable Yi, we generally find a negative sign, which underlines that the growth of the
domestic markets tends to brake exports of agricultural products and food. This is clear, especially
when exports proceed from developing countries and are destined to the South (see the coefficient
in the fourth column: S-S -5.207), where market growth via population expansion was notable in

the period.

10 Following Feenstra (2004), the use of alternative methods produces similar results.

16
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Table 4. Results of gravity equation for international trade in agricultural products and food,
manufactures and total trade: groups of flows by economic region.
Agricultural Trade

PCSE-FE
N-N N-S S-N S-S

Iny, -1.333***  1.339* -1.322 -5.207***
InY; 1.657***  1.280*** 3.478***  3,198***
InYpcp; 1.802***  -0.801 2.482** 7 AT
InYpcp; -0.356 0.481 -2.687***  -1.621%**
InExcvol;; -0.021**  0.023 0.019 0.016
InRem, -0.005 -0.000 0.002 -2.068***
EU 0.465***
EFTA 0 27
APEC 0.105 -0.513** 0.0.58 1.076**
NAFTA 0.186* 0.472** -0.207
CER 0.036
MERCOSUR -0.920**
ANDEAN -0.055
ASEAN -0.108
GSTP 0.504***
Gattsp.os 0.094 0.177 -0.004 -0.327*
Gattos.o0 0.094 0.257 0.359** 0.624***
Constant 2.530 -64.80*** -37.64***  21.40
No.observ. 14.440 15.200 10.640 10.108
Adjusted R, 0.864 0.451 0.517 0.463

Note: Prais-Winsten estimation with PCSE and fixed effects. N-N: North-North trade, between high-income
countries; N-S: North-South trade, exports from high-income countries to low-income countries; S-N: North-South
trade, exports from low-income countries to high-income countries; S-S: South-South trade, between low-income
countries.

All variables are in logarithms, except binary variables (such as common border, language and different RTAS).

*** ** and * denote statistical significance at the 1%, 5% and 10% level respectively.

Secondly, the slower growth of the exports of products originating in the South may be
explained by the low income elasticity with regard to the demand for exports toward their
traditional markets. As shown in Columns 3 and 4 of Table 4, the coefficient of the per capita
income of the developed countries (Ypcp;), is negative and statistically significant (-2.687) in
exports destined for the North, and also negative and statistically significant (-1.621) when their
destination was countries of the South. Thus, the southern countries were exporting basic products
which, as we know, have a negative elasticity in the more advanced economies.

Thirdly, in the trade flows among high-income countries, here characterized as North-North,

the coefficients of the variables EU, EFTA and NAFTA, display positive signs and statistical
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significance, demonstrating that the RTAs in the richest parts of the world created trade, and in
some cases, such as in Europe, did so from very early dates within the study period. Consequently,
this result should be borne in mind in order to understand the intensification of North-North trade.
From the point of view of the exporters of the South, everything seems to indicate that their
exchanges have faced strongly protected markets during a large part of the period, at least until the
1990s. On this point, the coefficient of the GATT variable is extremely noteworthy; it only displays
positive and statistically significant effects for flows proceeding from the South following the
Uruguay Round (see the coefficients of the variable Gattgs-go, in Columns 3 and 4 of Table 4). The
coefficient also shows a greater effect in S-S flows. This result permits explanation of the boom
which began in the 1990s in agricultural trade among developing economies. On this point, it is
very interesting to check also how the GSTP and APEC variables display a positive and significant
result in the liberalization of markets among developing countries. These effects are not found for

previous RTAs such as Mercosur, el Pacto Andino (Andean) o Asean.

CONCLUSIONS

The objective of the present study has been to explain the fundamental changes experienced by
agricultural trade in the second half of the XX century. The first of these was a progressive
concentration of this trade among developed countries, while the second was a significant boom in

agricultural trade among developing countries, since the final decade of the last century.

Our starting hypothesis was that these changes could be explained by regional specialization in
the distinct types of countries in different agricultural products for export and also due to the

different effects regarding agricultural trade in the established RTAs.
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To explain the concentration of trade among developed countries, our gravity model has
underlined that, in effect, the agricultural products exported by the Southern countries to any
destination had a demand elasticity which was negative and statistically signficant. Furthermore,
this model has also permitted verification that RTAs such as the EU, EFTA or NAFTA have
significantly encouraged agricultural trade among developed countries. In contrast, the developing
countries were faced with highly protected markets and a relative initial failure in their attempts to

liberalize their regional markets.

The boom from the final decade of the XX century in South-South agricultural trade can be
explained, according to our model, by the stimulus provided by the new RTAs among developing
countries, with much more significant results in their stimulation of the growth of agricultural
exchanges among developing countries. Moreover, we have demonstrated that the multilateral
liberalization of agricultural trade since the Uruguay Round of GATT in 1994 especially
encouraged trade flows among the countries of the South. It is obvious that the demand for
agricultural products and food from some emerging countries, such as China, has also stimulated
South-South trade. This is clearly shown by the results from our model, which underline the strong

stimulus to trade among developing countries, as the market size of the importers increases.

LITERATURE CITED

Anderson, J.E., and Wincoop, E. Van. 2003. Gravity with gravitas: a solution to the border puzzle. American Economic
Review, 93, 1: 170-192.

Anderson, K. 2009. Distortions to Agricultural Incentives. A Global Perspective, 1955-2007. Palgrave Macmillan and
The World Bank. Washington, 682 p.

Aparicio, G., Pinilla, V. and Serrano, R. 2009 Europe and the international trade in agricultural and food products,
1870-2000. In: Lains, P. and Pinilla, V. (eds.). Agriculture and Economic Development in Europe since 1870..
Routledge, London: pp 52-75.

Baier, S.L. and Bergstrand, J.H. 2007. Do free trade agreements actually increase member’s international trade? Journal

of International Economics 71: 72-95

19



DTECONZ 2013-02: R. Serrano & V. Pinilla

Beck, N. and Katz, J.N. 1995. What to Do (and Not to Do) with Time-Series Cross-Section Data. American Political
Science Review 89: 634-647.

Bergstrand, J.H. 1985. The gravity equation in international trade: some microeconomic foundations and empirical
evidence, The Review of Economics and Statistics 67: 474-481.

Bergstrand, J.H. 1989. The generalized gravity equation, monopolistic, and the factor-proportions theory in international
trade, The Review of Economics and Statistics 71: 143-153.

CEPII’s Data-Base 2011 Mayer and Zignago, 2011. Notes on CEPII’s distances measures (GeoDist), CEPII Working
Paper 2011-25.

Dell’ Aquila C, Sarker R and Meilke K. 1999. Regionalism and Trade in Agrifood Products Union. Working Paper 99-
5, International Agricultural Trade Research Consortium.
Diao, X., Roe, T. and Somwaru, A. 1999. What is The Cause of Growth in Regional Trade: Trade Liberalization or
RTA’s? The Case of Agriculture. Working Paper 99-1, International Agricultural Trade Research Consortium.
Diaz-Bonilla, E., and Tin, J. 2002. That was then but this is now: multifunctionality in industry and agriculture. TMD
Discussion Paper No. 94. International Food Policy Research Institute (IFPRI) Trade and Macroeconomics
Division .Washington, DC

FAOSTAT 2004 FAOSTAT-Agriculture-Database. Rome, FAO. http://faostat.fao.org/default.aspx.  (accessed
September 2007).

Feenstra, R. C., Markusen, J. A., and Rose A. K. 1998. Using the Gravity Equation to Differentiate among Alternatives.

Theories of Trade. Canadian Journal of Economics, 34, 4: 430-447.

Feenstra, R.C., Markusen, J.A., and Rose, A.K. 2001. Understanding the home market effect and the gravity equation:
the role of differentiating goods. Working Paper, 6804, NBER. Cambridge, MA

Feenstra, R.C. 2004. Increasing returns and the gravity equation. In: Feenstra, R. (ed.). Advanced International Trade:
Theory and Evidence. Princeton University Press, Princeton.

Findlay, R., and O'Rourke, K. H. 2007. Power and plenty: trade, war, and the world economy in the second millennium,
Princeton University Press. Princeton, 624 p.

Frankel, J. 1997. Regional trading blocs in the world economic system, Institute for International Economics,
Washington, DC.

Greene, W.H. 2000 Econometric Analysis. Prentice Hall International. London, 1040 p.

Hanson, G.H. 2012 The Rise of Middle Kingdoms: Emerging Economies in Global Trade, Journal of Economic
Perspectives 26, 2: 41-64.

Hiaso, C. 1986. Analysis of Panel Data, Econometric Society Monographs, Cambridge University Press: Cambridge.

Hummels, D. and Levinsohn, J. 1995 Monopolistic competition and international trade: Reconsidering the evidence,
Quarterly Journal of Economics 110, 799-836.

Krugman, P. 1980. Scale Economies, Product Differentiation, and the Pattern of Trade, American Economic Review
70, 950-59.

Krugman, P. 1995. Growing World Trade: Causes and Consequences, Brookings Papers on Economic Activity 1, 327-
377.

20


http://faostat.fao.org/default.aspx

DTECONZ 2013-02: R. Serrano & V. Pinilla

O’Rourke, K.H. and Williamson, J.G. 1999. Globalization and History. The Evolution of a Nineteenth-Century Atlantic
Economy, The MIT Press, Cambridge, MA.

Raballand, G. 2003. Determinants of the Negative Impact of Being Landlocked on Trade: An Empirical Investigation
through the Central Asian Case, Comparative Economic Studies 45:; 520-536.

Rose, A.K. 2000. One Money, One Market: Estimating the Effect of Common Currencies on Trade, Economic Policy
30: 7-45.

Schumacher, D. and Siliverstovs, B. 2006. Home-market and factor-endowment effects in a gravity approach, Review
of World Economics, 127(2): 330-353.

Serrano, R. and Pinilla, V. 2008. Comercio agrario latinoamericano, 1963-2000: aplicacion de la ecuacion gravitacional
para flujos desagregados de comercio Working Paper 412/2008, Fundacion de las Cajas de Ahorro.

Serrano, R. and Pinilla, V. 2009. Changes in the structure of world trade in agri-food products: evidence from gravity
modelling in a long term perspective, 1950-2000, Working Paper AEHE DT-0905, Asociacién Espafiola de
Historia Econémica.

Serrano, R. and Pinilla, V. 2010. Causes of world trade growth in agricultural and food products, 1951-2000: A demand
function approach, Applied Economics, 42, 27: 3503-3518.

Serrano, R. and Pinilla, V. 2011 a. Agricultural and food trade in European Union countries, 1963-2000: a gravity
equation approach, Economies et Sociétés, Série Histoire économique quantitative, AF, 43, 1: 191-219.

Serrano, R. and Pinilla, V. 2011 b. The evolution and changing geographical structure of world agri-food trade, 1950-
2000. Revista de Historia Industrial, 46: 97-126.

Serrano, R. and Pinilla, V. 2012. The long-run decline in the share of agricultural and food products in international
trade, 1951-2000: a gravity equation approach to its causes. Applied Economics, 44, 32: 4199-4210.

Tyers, R., and Anderson, K. 1992. Disarray in World Food Markets: A Quantitative Assessment. Cambridge University
Press. Cambridge.

UN-COMTRADE 2003. UN Commodity Trade Statistics Database. Statistical Division of the United Nations, New
York.- http://comtrade.un.org/db/ (accessed September 2007).

WDI cd-rom 2004. World development Indicators. World Bank. Washington DC.

Wooldridge, J. 2001. Econometric Analysis of Cross Section and Panel Data. MIT Press. Cambridge, MA, 776 p.

21



DTECONZ 2013-02: R. Serrano & V. Pinilla

DOCUMENTOS DE TRABAJO
Facultad de Economia y Empresa
Universidad de Zaragoza
Deposito Legal Z-1411-2010. ISSN 2171-6668

2002-01:  “Evolution of Spanish Urban Structure During the Twentieth Century”. Luis Lanaspa,
Fernando Pueyo y Fernando Sanz. Department of Economic Analysis, University of Zaragoza.

2002-02:  “Una Nueva Perspectiva en la Medicion del Capital Humano”. Gregorio Giménez y Blanca
Simon. Departamento de Estructura, Historia Econémica y Economia Publica, Universidad de Zaragoza.

2002-03:  “A Practical Evaluation of Employee Productivity Using a Professional Data Base”. Raquel
Ortega. Department of Business, University of Zaragoza.

2002-04:  “La Informacion Financiera de las Entidades No Lucrativas: Una Perspectiva Internacional”.
Isabel Brusca y Caridad Marti. Departamento de Contabilidad y Finanzas, Universidad de Zaragoza.

2003-01:  “Las Opciones Reales y su Influencia en la Valoracion de Empresas”. Manuel Espitia y Gema
Pastor. Departamento de Economia y Direccion de Empresas, Universidad de Zaragoza.

2003-02:  “The Valuation of Earnings Components by the Capital Markets. An International
Comparison”. Susana Callao, Beatriz Cuellar, José Ignacio Jarne and José Antonio Lainez. Department of
Accounting and Finance, University of Zaragoza.

2003-03:  “Selection of the Informative Base in ARMA-GARCH Models”. Laura Mufioz, Pilar Olave
and Manuel Salvador. Department of Statistics Methods, University of Zaragoza.

2003-04:  “Structural Change and Productive Blocks in the Spanish Economy: An Imput-Output Analysis
for 1980-1994”. Julio Sanchez Choliz and Rosa Duarte. Department of Economic Analysis, University of
Zaragoza.

2003-05:  “Automatic Monitoring and Intervention in Linear Gaussian State-Space Models: A Bayesian
Approach”. Manuel Salvador and Pilar Gargallo. Department of Statistics Methods, University of
Zaragoza.

2003-06:  “An Application of the Data Envelopment Analysis Methodology in the Performance
Assessment of the Zaragoza University Departments”. Emilio Martin. Department of Accounting and
Finance, University of Zaragoza.

2003-07:  “Harmonisation at the European Union: a difficult but needed task”. Ana Yetano Sanchez.
Department of Accounting and Finance, University of Zaragoza.

2003-08:  “The investment activity of spanish firms with tangible and intangible assets”. Manuel Espitia
and Gema Pastor. Department of Business, University of Zaragoza.

22



DTECONZ 2013-02: R. Serrano & V. Pinilla

2004-01:  “Persistencia en la performance de los fondos de inversion espaioles de renta variable nacional
(1994-2002)”. Luis Ferruz y Maria S. Vargas. Departamento de Contabilidad y Finanzas, Universidad de
Zaragoza.

2004-02:  “Calidad institucional y factores politico-culturales: un panorama internacional por niveles de
renta”. José Aixald, Gema Fabro y Blanca Simoén. Departamento de Estructura, Historia Econdmica y
Economia Pablica, Universidad de Zaragoza.

2004-03:  “La utilizacion de las nuevas tecnologias en la contratacion publica”. José M?* Gimeno Felitl.
Departamento de Derecho Publico, Universidad de Zaragoza.

2004-04:  “Valoracion econdémica y financiera de los trasvases previstos en el Plan Hidrologico Nacional
espafiol”. Pedro Arrojo Agudo. Departamento de Analisis Economico, Universidad de Zaragoza. Laura
Sénchez Gallardo. Fundacion Nueva Cultura del Agua.

2004-05:  “Impacto de las tecnologias de la informacion en la productividad de las empresas espafiolas”.
Carmen Galve Gorriz y Ana Gargallo Castel. Departamento de Economia y Direccion de Empresas.
Universidad de Zaragoza.

2004-06:  “National and International Income Dispersion and Aggregate Expenditures”. Carmen Fillat.
Department of Applied Economics and Economic History, University of Zaragoza. Joseph Francois.
Tinbergen Institute Rotterdam and Center for Economic Policy Resarch-CEPR.

2004-07:  “Targeted Advertising with Vertically Differentiated Products”. Lola Esteban and José M.
Hernandez. Department of Economic Analysis. University of Zaragoza.

2004-08:  “Returns to education and to experience within the EU: are there differences between wage
earners and the self-employed?”. Inmaculada Garcia Mainar. Department of Economic Analysis. University
of Zaragoza. Victor M. Montuenga Gémez. Department of Business. University of La Rioja

2005-01:  “E-government and the transformation of public administrations in EU countries: Beyond NPM
or just a second wave of reforms?”. Lourdes Torres, Vicente Pina and Sonia Royo. Department of
Accounting and Finance.University of Zaragoza

2005-02:  “Externalidades tecnoldgicas internacionales y productividad de la manufactura: un andlisis
sectorial”. Carmen Lopez Pueyo, Jaime Sanau y Sara Barcenilla. Departamento de Economia Aplicada.
Universidad de Zaragoza.

2005-03:  “Detecting Determinism Using Recurrence Quantification Analysis: Three Test Procedures”.
Maria Teresa Aparicio, Eduardo Ferndndez Pozo and Dulce Saura. Department of Economic Analysis.
University of Zaragoza.

2005-04:  “Evaluating Organizational Design Through Efficiency Values: An Application To The
Spanish First Division Soccer Teams”. Manuel Espitia Escuer and Lucia Isabel Garcia Cebrian. Department
of Business. University of Zaragoza.

23



DTECONZ 2013-02: R. Serrano & V. Pinilla

2005-05:  “From Locational Fundamentals to Increasing Returns: The Spatial Concentration of
Population in Spain, 1787-2000”. Maria Isabel Ayuda. Department of Economic Analysis. University of
Zaragoza. Fernando Collantes and Vicente Pinilla. Department of Applied Economics and Economic
History. University of Zaragoza.

2005-06:  “Model selection strategies in a spatial context”. Jesis Mur and Ana Angulo. Department of
Economic Analysis. University of Zaragoza.

2005-07:  “Conciertos educativos y seleccion académica y social del alumnado”. Maria Jesus Mancebon
Torrubia. Departamento de Estructura e Historia Econdémica y Economia Publica. Universidad de Zaragoza.
Domingo Pérez Ximénez de Embun. Departamento de Anélisis Econdmico. Universidad de Zaragoza.

2005-08:  “Product differentiation in a mixed duopoly”. Agustin Gil. Department of Economic Analysis.
University of Zaragoza.

2005-09:  “Migration dynamics, growth and convergence”. Gemma Larramona and Marcos Sanso.
Department of Economic Analysis. University of Zaragoza.

2005-10:  “Endogenous longevity, biological deterioration and economic growth”. Marcos Sanso and
Rosa Maria Aisa. Department of Economic Analysis. University of Zaragoza.

2006-01:  “Good or bad? - The influence of FDI on output growth. An industry-level analysis“. Carmen
Fillat Castejéon. Department of Applied Economics and Economic History. University of Zaragoza. Julia
Woerz. The Vienna Institute for International Economic Studies and Tinbergen Institute, Erasmus University
Rotterdam.

2006-02:  “Performance and capital structure of privatized firms in the European Union”. Patricia
Bachiller y M2 José Arcas. Departamento de Contabilidad y Finanzas. Universidad de Zaragoza.

2006-03:  “Factors explaining the rating of Microfinance Institutions”. Begofia Gutiérrez Nieto and Carlos
Serrano Cinca. Department of Accounting and Finance. University of Saragossa, Spain.

2006-04:  “Libertad economica y convergencia en argentina: 1875-2000”. Isabel Sanz Villarroya.
Departamento de Estructura, Historia Econémica y Economia Publica. Universidad de Zaragoza. Leandro
Prados de la Escosura. Departamento de H? e Instituciones Ec. Universidad Carlos 111 de Madrid.

2006-05:  “How Satisfied are Spouses with their Leisure Time? Evidence from Europe*”. Inmaculada
Garcia, José Alberto Molina y Maria Navarro. University of Zaragoza.

2006-06:  “Una estimacion macroeconomica de los determinantes salariales en Espafia (1980-2000)”.
José Aixala Pastd y Carmen Pelet Redon. Departamento de Estructura, Historia Econdmica y Economia
Publica. Universidad de Zaragoza.

2006-07:  “Causes of World Trade Growth in Agricultural and Food Products, 1951 — 2000”. Ratl
Serrano and Vicente Pinilla. Department of Applied Economics and Economic History, University of
Zaragoza, Gran Via 4, 50005 Zaragoza (Spain).

24



DTECONZ 2013-02: R. Serrano & V. Pinilla

2006-08:  “Prioritisation of patients on waiting lists: a community workshop approach”. Angelina Lazaro
Alquézar. Facultad de Derecho, Facultad de Econdmicas. University of Zaragoza. Zaragoza, Spain. Begofia
Alvarez-Farizo. C.I.T.A.- Unidad de Economia. Zaragoza, Spain

2007-01:  “Deteminantes del comportamiento variado del consumidor en el escenario de Compra”.
Carmén Berné Manero y Noemi Martinez Caraballo. Departamento de Economia y Direccién de Empresas.
Universidad de Zaragoza.

2007-02: “Alternative measures for trade restrictiveness. A gravity approach”. Carmen Fillat & Eva
Pardos. University of Zaragoza.

2007-03:  “Entrepreneurship, Management Services and Economic Growth”. Vicente Salas Fumés & J.
Javier Sanchez Asin. Departamento de Economia y Direccidon de Empresas. University of Zaragoza.

2007-04:  “Equality versus Equity based pay systems and their effects on rational altruism motivation in
teams: Wicked masked altruism”. Javier Garcia Bernal & Marisa Ramirez Aleron. University of Zaragoza.

2007-05:  “Macroeconomic outcomes and the relative position of Argentina’s Economy: 1875-2000”.
Isabel Sanz Villarroya. University of Zaragoza.

2008-01:  “Vertical product differentiation with subcontracting”. Joaquin Andaluz Funcia. University of
Zaragoza.
2008-02:  “The motherwood wage penalty in a mediterranean country: The case of Spain” Jose Alberto

Molina Chueca & Victor Manuel Montuenga Gémez. University of Zaragoza.

2008-03:  “Factors influencing e-disclosure in local public administrations”. Carlos Serrano Cinca, Mar
Rueda Tomas & Pilar Portillo Tarragona. Departamento de Contabilidad y Finanzas. Universidad de
Zaragoza.

2008-04:  “La evaluacion de la produccion cientifica: hacia un factor de impacto neutral”. José Maria
Gbmez-Sancho y Maria Jesus Mancebdn-Torrubia. Universidad de Zaragoza.

2008-05:  “The single monetary policy and domestic macro-fundamentals: Evidence from Spain®.
Michael G. Arghyrou, Cardiff Business School and Maria Dolores Gadea, University of Zaragoza.

2008-06:  “Trade through fdi: investing in services®. Carmen Fillat-Castejon, University of Zaragoza,
Spain; Joseph F. Francois. University of Linz, Austria; and CEPR, London & Julia Woerz, The Vienna
Institute for International Economic Studies, Austria.

2008-07:  “Teoria de crecimiento semi-enddgeno vs Teoria de crecimiento completamente endégeno: una
valoracion sectorial”. Sara Barcenilla Visus, Carmen Lopez Pueyo, Jaime Sanau. Universidad de Zaragoza.

2008-08:  “Beating fiscal dominance. The case of spain, 1874-1998”. M. D. Gadea, M. Sabaté & R.
Escario. University of Zaragoza.

25



DTECONZ 2013-02: R. Serrano & V. Pinilla

2009-01:  “Detecting Intentional Herding: What lies beneath intraday data in the Spanish stock market”
Blasco, Natividad, Ferreruela, Sandra (Department of Accounting and Finance. University of Zaragoza.
Spain); Corredor, Pilar (Department of Business Administration. Public University of Navarre, Spain).

2009-02:  “What is driving the increasing presence of citizen participation initiatives?”. Ana Yetano,
Sonia Royo & Basilio Acerete. Departamento de Contabilidad y Finanzas. Universidad de Zaragoza.

2009-03:  “Estilos de vida y “reflexividad” en el estudio del consumo: algunas propuestas”. Pablo Garcia
Ruiz. Departamento de Psicologia y Sociologia. Universidad de Zaragoza.

2009-04:  “Sources of Productivity Growth and Convergence in ICT Industries: An Intertemporal Non-
parametric Frontier Approach”. Carmen Lopez-Pueyo and M? Jesis Mancebon Torrubia. Universidad de
Zaragoza.

2009-05:  “Analisis de los efectos medioambientales en una economia regional: una aplicacién para la
economia aragonesa”. Monica Flores Garcia y Alfredo J. Mainar Causapé. Departamento de Economia y
Direccion de Empresas. Universidad de Zaragoza.

2009-06:  “The relationship between trade openness and public expenditure. The Spanish case, 1960-
2000”. M* Dolores Gadea, Marcela Sabate y Estela Saenz. Department of Applied Economics. School of
Economics. University of Economics.

2009-07:  “Government solvency or just pseudo-sustainability? A long-run multicointegration approach
for Spain”. Regina Escario, Maria Dolores Gadea, Marcela Sabaté. Applied Economics Department.
University of Zaragoza.

2010-01:  “Una nueva aproximacion a la medicion de la produccion cientifica en revistas JCR y su
aplicacion a las universidades publicas espafiolas”. José Maria Gomez-Sancho, Maria Jesis Mancebon
Torrubia. Universidad de Zaragoza

2010-02:  “Unemployment and Time Use: Evidence from the Spanish Time Use Survey”. José Ignacio
Gimenez-Nadal, University of Zaragoza, José Alberto Molina, University of Zaragoza and 1ZA, Raquel
Ortega, University of Zaragoza.

2011-01:  “Universidad y Desarrollo sostenible. Analisis de la rendicion de cuentas de las universidades
del G9 desde un enfoque de responsabilidad social”. Dr. José Mariano Moneva y Dr. Emilio Martin
Vallespin, Universidad de Zaragoza.

2011-02:  “Analisis Municipal de los Determinantes de la Deforestacion en Bolivia.” Javier Aliaga
Lordeman, Horacio Villegas Quino, Daniel Leguia (Instituto de Investigaciones Socio-Econdmicas.
Universidad Catolica Boliviana), y Jesus Mur (Departamento de Analisis Econémico. Universidad de
Zaragoza)

2011-03:  “Imitations, economic activity and welfare”. Gregorio Giménez. Facultad de Ciencias
Econdmicas y Empresariales. Universidad de Zaragoza.

2012-01:  “Selection Criteria for Overlapping Binary Models”. M. T Aparicio and I. VillanGa. Department
of Economic Analysis, Faculty of Economics, University of Zaragoza

26



DTECONZ 2013-02: R. Serrano & V. Pinilla

2012-02:  “Sociedad cooperativa y socio cooperativo: propuesta de sus funciones objetivo”. Carmen
Marcuello y Pablo Nachar-Calderén. Universidad de Zaragoza

2012-03:  “Is there an environmental Kuznets curve for water use? A panel smooth transition regression
approach”. Rosa Duarte (Department of Economic Analysis), Vicente Pinilla (Department of Applied
Economics and Economic History) and Ana Serrano (Department of Economic Analysis). Faculty of
Economics and Business Studies, Universidad de Zaragoza

2012-04:  “Anaélisis Coste-Beneficio de la introduccion de dispositivos ahorradores de agua. Estudio de un
caso en el sector hotelero”. Barberan Ramon, Egea Pilar, Gracia-de-Renteria Pilar y Manuel Salvador.
Facultad de Economia y Empresa. Universidad de Zaragoza.

2013-01:  “The efficiency of Spanish mutual funds companies: A slacks — based measure approach”.
Carlos Sanchez Gonzalez, José Luis Sarto and Luis Vicente. Department of Accounting and Finance.
Faculty of Economics and Business Studies, University of Zaragoza.

2013-02:  “New directions of trade for the agri-food industry: a disaggregated approach for different
income countries, 1963-2000”. Raul Serrano (Department of Business Administration) and Vicente Pinilla
(Department of Applied Economics and Economic History). Universidad de Zaragoza.

27



