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Abstract: In the second half of the XX century the Latin American countries lost a substantial part of 

their importance in the worldwide exports of agricultural and food products. Given this context, the 

objective of our study is to analyse the determinants of the evolution of agricultural exports from Latin 

America, paying special attention to the influence on them of regional processes of economic integration and 

to their degree of participation in intra-industrial trade. We propose a gravity model with a data panel of total 

exports and product groups, for six Latin American countries towards 39 destinations, between 1963 and 

2000.  
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Introduction 

Latin American countries specialized intensively in the export of commodities during the 

first globalization, to the point where the brilliant economic results achieved by some 

republics can be entirely attributed to export-led growth models.<0}
2
 As a consequence, the 

region as a whole played a significant role in global exports of farm and food products —

the South American nations alone accounted for almost 15% of the world total— before 

the crash of 1929 destroyed the international economic networks that had grown up over 

the course of the first globalization.
3
 

The global trade in farm products expanded fast after World War II, if more 

slowly than total world trade. However, Latin America failed to keep up with the pace of 

growth in other parts of the world, and as a consequence it suffered a severe deterioration 

in its trading position. The fall in the region’s relative share of world farm exports was 

spectacular.  

In this paper, we focus on the factors underlying the feeble growth of Latin 

American farm and food exports without referring explicitly to the economic policies 

followed at the national level, given the abundance of published studies on that part of the 

story. We therefore take as given the disincentives for farm exports produced by import 

substitution industrialization (ISI) strategies, which we nevertheless sketch out in the next 

section, seeking rather to throw light on other factors which are usually ignored in order to 

flesh out the explanation for the decline in Latin America’s importance as a partner in 

world trade. To this end, our analysis, which is based on a gravity equation, proposes a 

series of complementary hypotheses in addition to the shift in national development 

strategies, although we control for the effects of these policies by including multilateral 

resistance terms in the model.
4
 

                                                 
2  Victor Bulmer-Thomas, The Economic History of Latin America since Independence (New York: Cambridge 
University Press, 1994). 
3  Vicente Pinilla and Gema Aparicio, ‘Navigating in Troubled Waters: South American Exports of Food and 

Agricultural Products in the World Market, 1900-1950’, Revista de Historia Económica/Journal of Iberian and Latin 

American Economic History (2015). 
4 James E. Anderson and Eric Van Wincoop, ‘Gravity with Gravitas: A Solution to the Border Puzzle’, American 

Economic Review, 93 (2003), pp. 170-92. 
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Our first hypothesis is that the profound regionalization of farm trade in this 

period, which occurred in an international context of acute multilateral protectionism, and 

the relative failure of Latin American attempts to liberalize trade in the region could be a 

relevant part of the explanation of events. Farm and food products were fiercely protected 

by the industrialized nations in the post-war years, a situation that continued largely 

unchanged throughout the second half of the 20
th

 century.
5
 Key to this was the exclusion 

of farm products from the negotiating rounds of the General Agreement on Tariffs and 

Trade (GATT).  

In this context, a significant part of the growth in farm trade occurred within 

regional blocks, and especially in the European Union. If the regionalization of farm trade 

drove growth in Europe, it will be of interest to discover what results were produced by 

Latin American attempts at integration, even though the main goal of these moves was to 

strengthen the common market in manufactured goods. Despite the supposedly enormous 

potential of inter-regional farm trade, it in fact made up only 9% of the Latin American 

countries’ total volume of trade in agricultural products.
6
 The trade stagnated at similar 

levels in absolute terms until the 1990s, resulting in an ongoing decline in percentage 

terms (see Figure 1 in the next section). 

The effects of the Regional Trade Agreements have been widely discussed in the 

literature. However, there is little consensus as to what these actually were. This study 

addresses the case of Latin American farm trade in particular, as once again there is no 

consensus view of the Regional Trade Agreements’ impact in this area.
7
  

In the second place, we believe that Latin America’s poor export performance 

could be explained by the focus of world trade on high value-added manufactured goods 

in the second half of the 20
th

 century. As a result, the old inter-industrial trade model was 

supplanted by trade patterns that were predominantly intra-industrial. Together with a 

deterioration in relative prices, this explains the slow growth in farm trade as compared to 

overall world trade, as a result of which its percentage share shrank from 43% of the total 

in 1951 to just 7% by the end of the century.
8
 Income growth in the developed countries 

                                                 
5 Raúl Serrano and Vicente Pinilla, ‘Causes of World Trade Growth in Agricultural and Food Products 1951-2000: A 
Demand Function Approach’, Applied Economics, 42, 27 (2010), pp. 3503-3518. 
6 CEPAL, 25 años en la agricultura de América Latina: rasgos principales (Santiago de Chile: CEPAL, 1978), p. 58. 
7 See Appendix 4.  
8 Raúl Serrano and Vicente Pinilla, ‘The Evolution and Changing Geographical Structure of World Agri-food Trade, 

1951-2000’, Revista de Historia Industrial, 46 (2011), pp. 103-106 and ‘The Long-Run Decline in the Share of 

Agricultural and Food Products in International Trade: A Gravity Equation Approach of its Causes’, Applied Economics, 

44: 32 (2012), pp. 4199-4210. 
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brought rising demand for high income-elastic goods, to the detriment of spending on 

farm and food products, among which the best performers from a trade standpoint were 

precisely high value-added processed foods, which of course command the highest 

income elasticity. The Latin American nations failed to make any major changes in the 

composition of their farm and food exports until very late in the day, and as a result they 

stayed anchored to low-demand products. It was in fact only in the mid-1980s that any 

serious moves appeared to escape this situation.
9
  The contrasting example of Europe is 

revealing. Though they started from a position in which the relative share of high value-

added products was fairly significant, the European nations tended to intensify 

specialization.
10

 In contrast, the countries of Latin America concentrated on commodities 

exports with little chance of making headway in intra-industrial trade. 

Our third hypothesis, which complements the two explained above, concerns the 

possible existence of a home market effect. Our study seeks to establish the home market 

effect involved in disaggregated Latin American farm trade flows.
 11

 A broad base of 

demand in the local market has positive effects on trade.
12

 Growth in the domestic market 

and increasingly sophisticated demand patterns have the effect of increasing the range of 

production, so that countries with more dynamic home markets can also become net 

exporters of differentiated products. A key aspect of the model is that liberalization and 

growth increase the localization of firms in larger markets. The most efficient expand 

their output and export a differentiated product, leveraging economies of scale. This 

phenomenon is called the home market effect, and it is manifested where exports respond 

more sensitively to changes in the income of the exporting country than to the income of 

the importer. It has been shown that world farm trade grew fastest between 1963 and 2010 

in the case of products which benefitted from a home market effect.
13

  The tardy shift in 

                                                 
9 One of the first movers was Chile: Otto T. Solbrig, ‘Structure, Perfomance, and Policy in Agriculture’, in Victor 

Bulmer-Thomas et al. (eds.), Cambridge Economic History of Latin America, pp. 518-20. Costa Rica provides another 

case: Elisa Botella, ‘El modelo agrario costarricense en el contexto de la globalización (1990-2008): oportunidades y 

desafíos para reducir la pobreza rural’. Ager. Revista de Estudios sobre Despoblación y Desarrollo Rural/Journal of 

Depopulation and Rural Development Studies, 12 (2012), pp. 7-49. 
10 Raúl Serrano and Vicente Pinilla, ‘Agricultural and Food Trade in European Union Countries, 1963-2000: A Gravity 
Equation Approach’, Economies et Sociétés. Série ‘Histoire Economique Quantitative’ AF, 43: 1 (2011), 191-219. 
11 Robert Feenstra et al., ‘Using the Gravity Equation to Differentiate among Alternatives. Theories of Trade’, Canadian 

Journal of Economics,34 (4) (2001), pp. 430-47; Robert Feenstra et al., ‘Understanding the Home Market Effect and the 
Gravity Equation: The Role of Differentiating Goods’, NBER Working paper, 6804, (1998).  

12 Paul Krugman, ‘Scale Economies, Product Differentiation, and the Pattern of Trade’, American Economic Review, 70: 

5 (1980), pp. 950-959. 
13 Raúl Serrano and Vicente Pinilla, 'Changes in the Structure of World Trade in the Agri-food Industry: The impact of 

the Home Market Effect and Regional Liberalization from a Long-term Perspective, 1963-201’, Agribusiness: an 

International Journal, 30,2, pp. 165-183 (2014). 
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Latin American exports towards the kind of products that might enjoy such economies of 

scale would thus have hampered export growth. 

To establish the scope of this hypothesis, we rebuilt the export flows of six Latin 

American republics to thirty-nine countries (including the six exporters) in constant 1985 

dollars between 1963 and 2000.
14

 To sound a note of caution, our model is skewed 

towards the larger Latin American economies, which began with ISI policies earlier and 

stuck with them longer, and it includes all of the countries which Bulmer-Thomas refers 

to as the LA6 (Argentina, Brazil, Chile, Colombia, Mexico and Uruguay). This implies a 

bias towards relatively developed economies (for Latin America) with large domestic 

markets. However, it also means that the group considered accounts for more than two 

thirds of total Latin American farm trade. To ensure that changes in domestic policies and 

in the international context are taken into account, we modelled the sub-periods 1963-

1984 and 1985-2000 as well as the full period for the study. 

We believe that this paper will contribute to the existing literature by providing a 

study that covers a much longer time horizon than is usual and addresses more general 

issues, examining hypotheses which have not so far been tested for the second half of the 

20
th

 century in Latin America. The study also takes some steps in the use of techniques 

for the calculation of gravity equations, using balanced panel data to avoid the bias found 

in cross-sectional studies and employing multilateral resistance terms to control for the 

effects of national trade policies.
15

  

Our findings suggest that the slow growth in Latin American exports of farm and 

food products compared with the growth in world trade was not a consequence of 

development policy alone but is also explained by other significant factors, to wit the 

relative failure of attempts at economic integration in comparison with other regions; the 

low income elasticity of most exports; and relatively stagnant domestic markets. 

The paper is structured in three parts, aside from this introduction explaining the 

hypotheses tested and our main conclusions. The second section seeks to quantify the fall 

in Latin America’s relative share in world farm and food exports, describing the key 

                                                 
14  The countries concerned are: Algeria, Côte d’Ivoire, Egypt, Morocco, Nigeria, Sudan (Africa); China, India, 

Indonesia, Israel, Japan, Malaysia, Saudi Arabia (Asia); Austria, Belgium-Luxembourg (aggregate for both countries), 

Denmark, Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Norway, Portugal, Spain, and the United 

Kingdom (Western Europe); Canada and the United States (North America); Argentina, Brazil, Chile, Colombia, 
Mexico and Uruguay (Latin America); and Australia and New Zealand (Oceania). 
15 S.L. Baier and J.H. Bergstrand, ‘Do Free Trade Agreements Actually Increase Member's International Trade?’, 
Journal of International Economics 71:1 (2007), pp. 72-95.  
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events and issues affecting the region’s trade. The theoretical framework for the gravity 

models employed is outlined in the third section, and we discuss our results in the fourth. 

The paper ends with some brief conclusions. 

Latin America declining role in world farm and food trade  

Latin America’s relative share in world exports of food and farm products shrank 

inexorably in the second half of the twentieth century, and by the mid 1990s it was 

roughly half its pre-war peak, though it picked up in the first five years of the twenty-first 

century and the region succeeded in consolidating these gains at the end of the decade.
16

 

Meanwhile, average annual growth in total Latin American and Caribbean agricultural 

and food exports was only 3.2 per cent compared to 3.7 per cent for the world as a 

whole.
17

 As Table 1 shows, the result was a decline in the region’s relative share in the 

global total from 16.5 per cent in 1961-1963 to just 11.2 per cent at the beginning of the 

1990s. This was followed by a small recovery.  

Table 1 

Based on Table 1, we may conclude that exports shrank across the board until the 

1990s with the sole exception of ‘other processed farm products’, and this decline was 

particularly marked in ‘plantation commodities’ (sugar, coffee, cocoa and tea) despite 

their traditional role as the sheet anchor of agricultural exports from the tropical parts of 

the region.
18

The flip side to the contraction in exports from Latin America and other 

regions was the spectacular growth achieved by the economies of the rich world, 

especially Europe.  

Meanwhile, Latin America’s export weakness limited its capacity to finance basic 

imports needed for the process of industrialisation. Stronger performance might, then, 

                                                 
16 The region’s share in world trade fell from 12.4% in 1950 to 5-6% in the 1970s-80s. See Marcelo de Paiva Abreu, 

‘The External Context’, in Victor Bulmer-Thomas et al. (eds.), The Cambridge Economic History of Latin America. The 

Long Twentieth Century (New York: Cambridge University Press, 2006), p. 103. Argentina is a paradigmatic case: see 

Roy Hora, ‘La evolución del sector agroexportador argentino en el largo plazo, 1880-2010’, Historia Agraria, 58 (2012), 

pp. 145-181. 
17 Estimates based on the FAOSTAT-Agriculture-Database (Rome, 2004) for 1963-2000. Current trade values deflated 
using price indices prepared by the authors for different product groups. 
18 Product groups per the Standard International Trade Classification (SITC rev. 1). Basic products (041-045Cereals, 

00.Live animals, 22.Oil seeds, 26.Textile fibres); Plantation products (06.Sugar, 07.Coffee, tea, cocoa); High value 

and processed foods (01.Meat and meat preparations, 02.Dairy products and birds’ eggs, 04.Cereal preparations, 

05.Vegetables and fruit, 08.Feeding stuff for animals, 09.Miscellaneous edible products and preparations); Other 

processed products (11.Beverages, 12. Tobacco and tobacco manufactures, 41.Animal oils and fats, 42.Vegetable fats 
and oils 43.Animal or vegetable fats and oils, processed).  
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have mitigated some of the problems caused by external imbalances in many of the 

region’s countries.
19

 

The feebleness of its export dynamics can be explained partly by institutional 

developments and trends in economic policy both internationally and in the Latin 

American nations themselves. 

On one hand, an essential change occurred in agricultural policy, so that the 

developed nations began to increase their support for farming in the 1950s, while the 

developing world tended to penalise the sector.
20

 In Europe, the Common Agricultural 

Policy (CAP) created a tightly controlled and heavily protected internal market in the 

European Economic Community (EEC) in pursuit of self-sufficiency in food production, 

offering spectacular incentives to producers whose enormous surpluses were 

unceremoniously dumped on international markets, seriously distorting trade.
21

 

Meanwhile, export-led agriculture was penalised by import substitution 

industrialisation (ISI) policies,
22

 which were clearly biased against exports, giving pride 

of place to support for industry while side-lining overseas trade in agricultural and food 

products.
23

 The resulting impact on agricultural prices was largely a sub-product of this 

development strategy, hurting the region’s most competitive producers who received only 

meagre compensation in the form of official farm loans and fertiliser subsidies.
24

   

Policy focused on measures to protect national output, including high tariff 

barriers, the imposition of occasional export taxes, indirect taxation of agriculture as a by-

product of industrial protection and overvaluation of the currency. These policies caused a 

                                                 
19 In 1972-74 agricultural and food products accounted for 41.5 per cent of total Latin American exports, CEPAL, 25 

años en la agricultura, p. 44. This percentage would subsequently drop to around 30 per cent, although there are very 

significant variations between different countries. The extreme case is Mexico. In 2000-04, the country’s agricultural 

exports represented just 6 per cent of the total, Kym Anderson and Alberto Valdés, ‘Introduction and Summary’, in Kym 

Anderson and Alberto Valdés (eds.), Distortions to Agricultural Incentives in Latin America (Washington: World Bank, 
2008), p. 8. 
20  Anne Krueger et al., The Political Economy of Agricultural Pricing Policy: A Synthesis of the Economics in 
Developing Countries, (Baltimore: The Johns Hopkins University Press, 1992).  
21 Miguel Martín-Retortillo and Vicente Pinilla, ‘Why Did Agricultural Labour Productivity Not Converge in Europe 

from 1950 to 2005?’, Cliometrica (forthcoming); Giovanni Federico, ‘Was the CAP the Worst Agricultural Policy of the 

20th Century?’, in Kiran Patel (ed), Fertile Ground, pp. 257-272. 
22 Anne Krueger et al., Economía política de las intervenciones agrícolas en América Latina (San Francisco: Banco 
Mundial,1990). 
23 See Enrique Cárdenas et al., An Economic History of Twentieth-Century Latin America. Vol. 3: Industrialisation and 

the State in Latin America. The Postwar Years (New York: Palgrave MacMillan, 2000); Bulmer-Thomas, Economic 

History of Latin America; Ricardo Ffrench-Davis et al., ‘Las economías latinoamericanas, 1950-1990’, in Leslie Bethell 

(ed.), Historia de América Latina. Vol. 11, Economía y sociedad desde 1930 (Barcelona: Crítica, 1997); Luis Bértola and 

José Antonio Ocampo, Desarrollo, vaivenes y desigualdad. Una historia económica de América Latina desde la 
independencia (Madrid: Secretaria General Iberoamericana, 2010), pp. 151-212. 
24 Anderson and Valdés, ‘Introduction’, p. 14. 
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major transfer of resources away from agriculture. The resulting net outflow between 

1960 and 1984 has been estimated at 85 per cent of agricultural GDP in Argentina, 56 per 

cent in Chile and 42 per cent in Colombia.
25

 The goals, of course, were to hold down food 

prices, assure the domestic food supply in the cities and foster the process of 

industrialisation. 

In contrast to outcomes in the developed world, these bureaucratic structures 

resulted in negative protection rates for agriculture, especially in the initial decades of the 

period considered. Reasonably reliable estimates exist of the impact of these polices on 

agriculture in a significant group of Latin American nations between 1965 and 2004. The 

figures are telling: the nominal rate of assistance (NRA), defined as ‘the percentage by 

which government policies have raised gross returns to producers above what they would 

be without government intervention (or lowered them, if the NRA is below zero)’ was 

negative in weighted average terms in the Latin America nations examined (Argentina, 

Brazil, Chile, Colombia, the Dominican Republic, Ecuador, Mexico and Nicaragua) 

between 1965 and 1989. Hence, public policy depressed farm incomes by between seven 

and 21 per cent in this period. Support in the subsequent years was minimal, at no time 

exceeding five per cent of farm incomes. Even more striking is the tremendous anti-trade 

bias. Breaking farm output down into import-competing and exportable products, we may 

observe that the former enjoyed significant, positive protection throughout practically the 

whole of the period (1965 to 2004), despite wide variations in actual levels of support, 

while the latter were unremittingly disadvantaged, despite a fall in the penalty from 

around 25 per cent in the 1980s to less than 5 per cent by the 1990s. Finally, the relative 

rate of assistance (RRA), constructed as the ratio between the nominal rates (NRA) for 

farm and non-farm products, reveals a strong anti-farm bias in the policies followed in 

Latin America until the 1980s.
26

 It was only the reality of economic crisis and mounting 

foreign debt in this decade that finally changed this development strategy.
27

 The new 

strategy involved mobilising resources in competitive export sectors, including 

agriculture. However, this volte-face itself involved the application of numerous 

interventions in the farm sector, which again varied widely from country to country.
28

 

                                                 
25  Anne Krueger, et al., ‘Agricultural Incentives in Developing Countries: Measuring the Effect of Sectoral and 
Economy wide Policy’, The World Bank Economic Review 2 (3) (1988), pp. 255-71. 
26 Anderson and Valdés, Distortions, pp. 21-39. 
27 Victor Bulmer-Thomas, ‘Globalisation and the New Economic Model in Latin America’, in Bulmer-Thomas et al. 
(eds.),  Cambridge Economic History of Latin America and Ffrench-Davis, ‘Las economías latinoamericanas’. 
28 Anderson and Valdés, ‘Introduction’, p. 16. 
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In this context, significant output growth was achieved, driven by the expansion of 

domestic demand, the technological gains provided by the green revolution, and the 

protection afforded to products destined for consumption in the home market.
29

 From a 

long-term standpoint, per capita agricultural growth rates were around the world average 

and sometimes even higher in those countries where farmers enjoyed greater government 

support.
30

 According to our calculations (Table 2), output growth was exceptional in the 

case of products for which demand was rising in Latin America (oil seeds, vegetable oils, 

alcoholic beverages, meat, vegetables and fruit, and dairy products) but very slow for the 

main agro-export crops (caffeinated beverages and sugar). It would seem reasonable, 

then, to argue that ISI policies resting on the competitiveness of Latin American 

agriculture and tariff barriers caused a shift in farm output, subordinating the sector to the 

needs of the industrialisation process. As a result, the region’s imports of farm and food 

products grew more slowly than world imports until the end of the 1980s. In fact, its 

initially small share in the total shrank still further, as also happened in the case of 

exports.
31

 

Table 2 

The intense growth in international trade in the second half of the twentieth 

century can be explained in large part by the sharp cuts in protectionist tariffs achieved by 

the successive rounds of the GATT. However, agriculture was permanently protected 

from 1947 onwards, having been expressly excluded from the negotiations. It was in fact 

only in the early 1990s that a timid process of liberalisation began with the Uruguay 

Round. 

In this protectionist context, the rapid spread of Regional Trade Agreements had 

an expansive effect on aggregate international farm trade, sparking an intense process of 

regionalisation. In particular, the newly created European Economic Community (now the 

European Union) proved particularly successful at securing trade liberalisation and 

growth between its members. In the food and farm sector, intra-EEC trade between the 

member states accounted for just 17 per cent of total world agricultural trade when the 

                                                 
29 Eugenio Diaz-Bonilla, Structural Adjustment Programs and Economic Stabilisation in Central America (Washington: 
World Bank, 1990); Bértola and Ocampo, Desarrollo, vaivenes y desigualdad, p. 196. 
30 Lucio Reca and Eugenio Díaz-Bonilla, ‘Changes in Latin American Agricultural Markets’, TMD Discussion paper 24 
(1997). 

31 Imports of farm products by the nations of South America accounted for 4.3 per cent of the world total in 1955-59. At 

their lowest in 1985-1989 they represented just 1.8 per cent recovering (in step with exports) to 3.4 per cent in 1995-

1999 (author’s calculations based on FAOSTAT).  
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Community was founded. By the end of the twentieth century, the figure was close to 30 

per cent.
32

 

Meanwhile, numerous integration processes were undertaken to bring regional 

markets together in Latin America.  The first such endeavour was the formation of the 

Asociación Latinoamericano de Libre Comercio (Latin American Free Trade Association, 

ALALC) by the Treaty of Montevideo in 1960, which combined the economies of South 

America and Mexico. Around the same time, the countries of Central America, except 

Panama, established a Mercado Común Centroamericano (Central American Common 

Market, MCCA) in the early 1970s. The Comunidad del Caribe (Caribbean Community, 

CARICOM) was formed in 1973. These early regionalist initiatives gradually foundered, 

however, and the failure of the Latin American Free Trade Association led its members to 

form the Andean Pact in 1969, seeking to establish a customs union and create a free trade 

area. This organisation was subsequently redefined in 1980 as the Asociación Latino 

Americana de Integración (Latin American Integration Association, ALADI), which was 

intended to foster gradual integration, although it too failed to achieve significant trade 

liberalisation.
33

 Such schemes at last began to enjoy a measure of success in the 1990s, 

which saw a revival of regional initiatives and a shift towards more open positions. The 

various sub-regional agreements made in this period held the key, chief among them the 

North American Free Trade Agreement (NAFTA) of 1994 and the Mercado Común del 

Sur (Southern Common Market, MERCOSUR) of 1991, which was a continuation of the 

failed ALALC and ALADI (1960 and 1980). At the same time, reforms were made to 

various existing arrangements like the Andean Pact, which became the Comunidad 

Andina in 1997, the Caribbean Community (CARICOM) and the Mercado Común 

Centroamericano (MCCA). Two of the region’s countries, Mexico and Chile, also 

embarked upon a major push for integration, signing numerous bilateral free trade 

agreements—Mexico in 1995 with Costa Rica, Bolivia, and Venezuela and Colombia (G-

3), and Chile more gradually with Mexico, Colombia, Ecuador, MERCOSUR and Peru. 

There was also a strong supra-regional drive, which saw Mexico join the Asia-Pacific 

Economic Cooperation Forum (APEC) in 1993, followed by Chile in 1994 and Peru in 

1998, and the accession of Argentina, Brazil, Colombia, Ecuador and Nicaragua to the 

Global System of Trade Preferences (GSTP) among developing nations in 1989. This 

                                                 
32 Vicente Pinilla and Raúl Serrano, ‘Agricultural and Food Trade in the European Union since 1963’, in K.K. Patel 

(ed.), Fertile Ground for Europe? The History of European Integration and the Common Agricultural Policy since 1945 
(Baden Baden: Nomos, 2009), p. 281. 
33 Bulmer-Thomas, Economic History of Latin America , pp. 297-304. 
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brief review of integration efforts would be incomplete without a mention of two 

initiatives that would have no impact in the period with which we are concerned, but 

which are nonetheless important. These are the agreements made by Chile, Mexico and 

the members of MERCOSUR with the European Union, and the treaties establishing the 

Área Libre de Comercio de las Ámericas (Free Trade Area of the Americas, ALCA). 

A further key factor was the growth of trade in high value-added processed 

agricultural and food products at the expense of the tropical commodities which had 

historically formed the basis for trade. Per capita income growth meant that income-

elastic processed products became increasingly important in diets all around the world.
34

 

Furthermore, products of this kind are mostly traded between rich nations, and in the 

latter decades of the twentieth century these flows outgrew general agricultural trade, 

benefitting from a certain intra-industrial effect.  

However, the products that predominated in the Latin American export mix were 

precisely the worst performing commodities in international markets. Table 3 shows the 

percentage share of each agricultural product group in Latin American exports. As may be 

observed, ‘basic products and ‘plantation products made up around 70 per cent of the total 

throughout most of the period, and they still account for a significant portion even at the 

end of the twentieth century, despite the decline in their relative share.  

Table 3 

Finally, rapid population growth eroded Latin America’s traditional position as a 

net exporter of farm products.
35

 The region has seen spectacular growth in demand for 

food and farm products, which is explained by the increase in the number of its people, 

growth in urban and industrial demand, and changes in consumption patterns. As a 

consequence, agricultural output destined for the domestic market outgrew exports crops 

at least until the 1970s.
36

 

The population of Latin America increased faster than the world average at least 

in the early decades of the period, and it easily outstripped earlier periods of growth. 

                                                 
34 William Coyle et al., ‘Understanding the Determinants of Structural Change in World Food Markets’, American 
Journal of Agricultural Economics 80 (5) (1998), pp. 1051-61. 
35 Eugenio Díaz-Bonilla and Lucio Reca, ‘Trade and Agroindustrialisation in Developing Countries: Trends and Policy 

Impacts’, Agricultural Economics, 23: 3 (2002), pp. 219-29; César Yáñez et al., ‘Nuevas series anuales de la población 

de América Latina desde el siglo XIX hasta el 2000’. Scripta Nova XVIII: 471. 
36 Output destined for domestic consumption grew at an annual rate of 3.7 per cent in Latin America between 1949-51 

and 1973-75, compared to growth of just 2.8 per cent in the production of export goods, CEPAL, 25 años en la 
agricultura, p. 103. 
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Moreover, per capita food intake also rose sharply, putting considerable pressure on the 

farm sector to keep up the food supply, a phenomenon that weakened the region’s 

traditional export capacity in the long run. In some cases, explicit export restrictions were 

applied to ensure that domestic demand could be met. 

According to FAOSTAT data, average food consumption in the region in 1961-63 

was only just above estimated nutritional needs at around 2,300 calories per capita per 

year, well below the 2,800 calories observed in the rich world, with which Latin America 

would gradually converge in the ensuing decades. Economic development in the form of 

industrialisation and urbanisation brought with it a clearly visible shift in food 

consumption patterns in Latin America. As may be observed in Table 2, the substantial 

improvement in calorie intake was determined on the one hand by the still rising 

consumption of vegetable foodstuffs (cereals, oil seeds and vegetable oils), and on the 

other by the sharp increase in the consumption of meat and dairy products.  

 

Theoretical model 

We will use a gravity model to verify the hypotheses proposed. This methodology 

has been widely employed to investigate the principal determinants of trade. Its main 

advantages are its explanatory power with regard to bilateral trade flows and the stability 

of the results obtained. The functional specification of the model utilised here largely 

follows the work of Anderson, Bergstrand and Anderson, and van Wincoop, and it takes 

account of the phenomenon of ‘multilateral resistance’.
37

 Applying logarithms, the 

functional formula is:  

 

 ln Xij = β1 + β2 ln(Yi) + β3 ln(Yj) + β4 ln(Va pwi) + β5 ln(Ypcpj) + 

                   + β6 lnDistij + β7 lnExcvolij + β9 Borderij + β10 Langij + β11RTAij +  

                   + β12D _UEij+ β12 GATT ij + 
i + 

j + εt  (1) 

 

                                                 
37James E. Anderson, ‘A Theoretical Foundation for the Gravity Equation’. American Economic Review 69: 1 (1979), 

pp. 106-16; Jeffrey H. Bergstrand, ‘The Gravity Equation in International Trade: Some Microeconomic Foundations and 

Empirical Evidence’, The Review of Economics and Statistics 67 (1985), 474-81; Jeffrey H. Bergstrand, ‘The 

Generalised Gravity Equation, Monopolistic Competition, and the Factor-proportions Theory in International trade’, The 

Review of Economics and Statistics 71 (1989), pp. 143-53; Anderson and van Wincoop, ‘Gravity with Gravitas’.  
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The base of the gravity equation is represented in the first place by Xij, which 

denotes the volume of the trade flow between a country pair. Yi Yj represents the size of 

the country markets, which is usually approximated in terms of GDP. Separate 

interpretation of this variable allows observation of each country’s capacity to offer 

(export) products depending on its size measured by GDP, while potential foreign 

demand for the products will depend on the size of the importing country’s market 

(GDP).
38

  

These variables can also be used to examine the effects of growth in the domestic 

market on trade flows. Such impacts will occur where exports are more sensitive to 

changes in the GDP of the exporting than of the importing country, a phenomenon known 

as the home market effect, which occurs in a scenario of increasing returns to scale and 

product differentiation.  When countries trade, the partner with the largest market will 

produce a greater variety of goods, because it will attract more firms and will become a 

net exporter of differentiated products. 
39

 

Contrariwise, the effect of slower domestic GDP growth in the exporting than the 

importing country (or null or negative growth) would fall within the scope of models 

describing trade in commodities and other undifferentiated products, the theoretical basis 

of which is more easily reconciled with models of reciprocal dumping.
40

 This represents a 

situation in which price discrimination between the domestic market and international 

markets produces back and forth trade flows in the same product, as firms are able to 

benefit from greater elasticities in the international than in the domestic market.  

Per capita income in the importing country is also included as Ypcpj, which 

denotes the type of good traded. Normal goods take a positive sign and inferior goods are 

negative.
41

 Meanwhile, per capita income in the exporting country can be substituted by 

agricultural value added per worker, Va pwi, to adapt the gravity equation to the specific 

case of agricultural trade. This variable should reflect the effect of agricultural 

productivity on farm exports. A positive sign is expected. 

                                                 
38  Alejandro D. Jacobo, ‘Incrementando la presencia comercial de América Latina: ¿Qué tienen los modelos 
gravitacionales para decir?’, Actualidad Económica XV, 56 (2005), pp. 15-20. 
39 Paul Krugman, ‘Scale Economies’.  
40 Feenstra et al., ‘Using the Gravity Equation’; Jarko Fidrmuc, ‘The Core and Periphery of the World economy’, The 
Journal of International Trade & Economic Development 13: 1 (2004), pp. 89-106. 
41 Bergstrand, ‘The Generalised Gravity Equation’.  
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The majority of studies also use numerous other variables simultaneously, 

including geographical proximity (whether or not the countries examined share a common 

border) and cultural ties (existence of historical or cultural links between trading partners, 

such as a common language). These variables may be expected to take a positive sign, 

given their ability to drive trade. In contrast, Distij, is the geographical distance between 

countries, which is normally considered an obstacle to trade and is treated as 

approximating transport costs. 

As in the majority of published papers, the institutional context is difficult to 

model, because relevant data are either too sketchy or non-existent. In line with recent 

research, however, we have included multilateral (price) resistance terms in the model, 

which are approximated for each country concerned by the fictitious variables i+j, 

following the alternative proposed by Feenstra to the contributions of Anderson and van 

Wincoop.
42

 These variables reflect barriers to trade that are either omitted or ignored by 

other variables, and this approach at least means they can be considered. In our case, their 

inclusion allows us to control for the effects of national economic policies on relative 

prices. This is especially useful to observe the impact of ISI policies on bilateral trade 

flows in the first of the two sub-periods analysed. 

Finally, dummy variables were included to examine the effects of regional trade 

liberalisation, which was driven by the proliferation of Regional Trade Agreements 

(RTAs), and of the multilateral liberalisation of international markets. RTAij is a dummy 

variable taking a value of 1 if both countries in each pair are members of the same 

regional trade agreement and 0 otherwise. This allows us to examine the effects of 

membership of free trade institutions in the six Latin American economies examined 

based on the year of their accession to CAN, MERCOSUR, NAFTA, G-3, APEC and 

GSTP.
 43

 A significant positive value for this variable would show that membership of the 

same RTA generated trade, but a negative value would reflect a brake on exports. We also 

include a dummy variable (D_EU) to throw light on the effects in Latin America of the 

trade distortions caused by European integration.
44

 A negative, statistically significant 

                                                 
42 Robert Feenstra, Advanced International Trade. Theory and Evidence, (Princeton: Princeton University Press, 2004). 

Anderson and Van Wincoop, ‘Gravity with Gravitas’ 
43 The members of the RTAs are listed in Appendix 3. 

44 Jeffrey Frankel and ShangJin Wei, ‘Continental Trading Blocs: Are They Natural or Super-natural?’, NBER Working 

Paper 4588 (1993); Jeffrey Frankel et al., ‘Trading Blocs and the Americas: The Natural, the Unnatural, and the Super-

Natural’, Journal of Development Economics 47, 1, (1995), pp. 61-95 and Masahiro Endoh, ‘Trade Creation and Trade 
Diversion in the EEC, the NAFTA and the CMEA: 1960-1994’, Applied Economics, 31, 2 (1999), pp. 207-16. 
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value for this variable would indicate the substitution of trade flows from non-EC nations 

by trade between the European partners. 

Gravity models also frequently include dummy variables exploring the effects of 

membership of free trade organisations in order to shed light on multilateral trade 

liberalisation processes.
45

 In our case, the value and sign of this variable are uncertain. 

Finally, certain papers also include measures of the volatility of bilateral exchange 

rates with the aim of examining the impact of exchange rate uncertainty on trade flows. 

This variable is expected to take a negative sign. Hence, trade growth between a country 

pair will be lower in the face of exchange rate instability.  

Data and calculation of the model: bilateral trade flows 

Let us now calculate the gravity equation for the bilateral trade data. To this end, 

we rebuilt volume export flows between 1963 and 2000 for a representative sample of the 

farm trade carried on by the six Latin American countries studied based on four product 

groups, namely basic commodities, plantation commodities, high value and processed 

foods, and other processed farm products. 

Figure 1 and Figure 2 

The sample includes export flows for total farm trade and for the four product 

groups mentioned above between Argentina, Brazil, Chile, Colombia, Mexico and 

Uruguay, and between these six Latin American countries and thirty-four other 

representative importing nations in different economic regions. The database used is a 

balanced panel containing 8,892 observations (38 years x 6 x 39). The levels of 

representativity were more than acceptable in the 38 years spanned by the study, at all 

times staying above 70% in the case of regional agricultural trade and rising to more than 

90% in the latter decades. As may be observed in Figure 1, the six countries’ exports 

follow the same basic pattern as total agricultural trade in the region. Growth was 

relatively slow until the mid 1980s, dipping after the two energy shocks only to rise 

sharply in the 1990s, when exports to regional trade partners and to Asia grew rapidly.  

Let us now explain the sources of the data used. Xij consist of bilateral export 

flows provided by the UN-COMTRADE (2003) database published by the United 

                                                 
45 Andrew K. Rose,  ‘Do we Really Know That the WTO Increases Trade?’ The American Economic Review, 94(1) 

(2004), pp. 98-114. Jason H. Grant and Kathryn A. Boys, ‘Agricultural Trade and the GATT/WTO: Does Membership 
Make a Difference?’, American Journal of Agricultural Economics 94(1) (2012), pp. 1-24.. 



- 16 - 
 

Nations Statistics Division.
46

 We followed the Standard International Trade Classification 

(SITC rev. 1) using data on flows from country i to country j. These flows were deflated by 

the respective price indices in the countries concerned in order to obtain series by volume 

and in 1985 US dollars. Yi Yj denotes the real GDP both of the exporting nation and of the 

importer in 1985 US dollars (WDI cd-rom, 2004). Va pwi and Ypcpj respectively denote 

agricultural value added per worker in the exporting country and per capita income in the 

importing country, in both cases expressed in 1985 US dollars (WDI cd-rom, 2004). Distij 

is the distance between the capital cities of the exporting and importing countries (CEPI-

Database). Excvolij is an indicator of exchange rate volatility constructed as the standard 

deviation of the first difference in the natural logarithm of the nominal bilateral exchange 

rate in the ten years preceding period t (WDI cd-rom, 2004). Borderij is a dummy variable 

which takes a value of 1 if the countries share a common border and 0 otherwise. Langij is 

a dummy variable which takes a value of 1 if the countries share a common language and 

0 otherwise (CEPI-Data Base). GATTij  is a dummy variable which takes a value of 1 if 

both countries in a pair are members of the GATT and 0 otherwise. RTAij is a dummy 

variable taking a value of 1 if both countries in a dyad are members of the same regional 

trade agreement and 0 otherwise.  

Our aim is to overcome the limitations of previous studies, which in most cases 

only take into account variations between the units observed (cross-sectional analysis). 

Here, however, we will also consider changes arising over time within the units observed. 

In this regard, the use of panel data increases the efficiency of estimators and significantly 

reduces potential problems associated with the omission of variables.
47

 Three procedures 

were applied to the panel data. The first consisted of calculating minimum least squares 

(MLS) with grouped panel data, while the second and third addressed temporal variations 

by respectively including random effects and fixed effects in the model.  

In order to determine which of the three models calculates the gravity equation 

most efficiently, we first applied the Lagrange multiplier test for Breusch-Pagan random 

effects to allow discrimination between the MLS calculation for the grouped panel data 

and calculation using random effects.
48

 Having applied this procedure, we concluded that 

                                                 
46 The database contains official international trade statistics provided by the countries included. Given the large number 

of countries forming this sample, imperfections in the data cannot be ruled out, although the COMTRADE database is 

widely considered a reliable source appropriate for use in studies of this kind. 

47 Cheng Hsiao, Analysis of Panel Data, (Cambridge: Cambridge University Press, 1986). 
48 Trevor S. Breusch and Adrian R. Pagan, ‘The Lagrange Multiplier Test and its Application to Model Specification in 
Econometrics’, Review of Economic Studies 47: 1(1980), pp. 239-53. 



- 17 - 
 

the random effects are relevant, and therefore that the random effects calculation is 

preferable to the grouped panel data procedure. We also performed a battery of tests to 

establish that the inclusion of fixed effects is more appropriate than the procedures 

described above. In the first place, the F-test of the significance of fixed effects suggests 

that these estimates are better than the results obtained from MLS calculation of the 

grouped panel.
49

 Second, the Hausman test demonstrated that the estimators of random 

and fixed effects differ substantially, and that the fixed effects model provides a better 

explanation of the sources of variations, making it more appropriate than the random 

effects model.   

Despite our efforts to model temporal and spatial heterogeneity, our model still 

presents problems of heteroscedasticity according to the Wald test, and according to 

Woodridge’s test there is also some autocorrelation. Finally, the Breusch-Pagan test used 

to identify possible problems of contemporaneous correlation in the residuals of fixed-

effects models confirms the need to correct this problem. The above issues were resolved 

by calculating the model with panel corrected standard errors (PCSE). 

At first glance, the models function well both for total agricultural trade and for 

the different bilateral trade groups considered. All of them are able to explain a significant 

percentage of the variations arising in agricultural trade flows. Furthermore, all of the 

variables take the expected signs, and in general trade flows are greater between countries 

with large, growing markets that are geographically close to each, as the gravity equation 

predicts. Let us begin with a discussion of the results obtained for the distance variable 

(Distij), given that the calculation methods described below (PCSE calculation) require the 

elimination of variables that do not change over time. The variable is negative for 

products of all kinds, indicating the existence of significant obstacles to trade between 

distant markets. 

Table 4 

 

The first column of Table 4 shows the results obtained from the PCSE calculation, 

which analyses the factors determining the trend in Latin American agricultural and food 

exports. As the model is expressed in logarithms, the coefficients shown for continuous 

variables should be interpreted as elasticities. To put this another way, the scores indicate 

                                                 
49 William H. Greene, Econometric Analysis (London: Prentice Hall International, 2000). 
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the percentage increase in exports for each 1 per cent increment in the independent 

variables. The values obtained for the market size variable (Yi Yj) are highest on the side 

of the importing country, demonstrating its significance for exports. Meanwhile, the 

destination country (3.559, the score obtained for Yj) has a positive, statistically 

significant influence, representing the highest impact of all the continuous variables. This 

finding is related with growth in the demand for agricultural and food imports, which is 

known to be very high, especially in less developed regions, due to the sharp rise in 

calorie intake and the demographic boom. The results of the analysis by product groups 

reveal higher international demand for basic commodities (2.374), which include the 

staples of international diets, and in particular for high value and processed foods (3.286), 

which are mainly responsible for the shifts occurring in food consumption patterns over 

the period. 

Perhaps the most interesting result is the non-statistically significant score of 

0.074 obtained for the GDP of the source country (Yi) in the case of total agricultural 

exports, which validates one of our initial hypotheses, namely that growth in the size of 

domestic markets in the region had little effect on Latin America’s farm export capacity. 

As explained in section two, domestic demand for food expanded rapidly in the second 

half of the twentieth century, driven by population growth and improvements in diet. In 

the disaggregated analysis, we may observe that this effect was negative and statistically 

significant in the group of ‘basic products’, which includes cereals (-0.935), but positive 

and significant in ‘plantation products’ (1.048) and ‘other processed products’ (0.895). 

Despite the positive sign observed in the latter two groups, however, Latin 

American agricultural trade did not benefit from any home market effect in the long run, 

and in no case are domestic market coefficients higher than export market coefficients. 

The contrast with the developed nations of Europe is striking: the expansion of these 

countries’ markets had a major impact, proving even more important as a driver of 

exports than growth in their export markets as intense trade specialisation in industrially 

processed agricultural and food products created economies of scale and generated a 

home market effect.
50

 Hence, the concentration of a vigorous agro-food industry in 

Europe, product variety and product differentiation combined to allow very rapid growth 

in farm exports. Our results, however, support the findings published in other studies of 

                                                 
50 Pinilla and Serrano, ‘Agricultural and Food Trade’, Table 2. 
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more recent periods, which describe a pattern in Latin America consisting of trade in very 

similar products.
51

  

Empirical analysis also reveals the negative impact of rising per capita incomes in 

the importing countries (value of Ycpcj) on Latin American export flows. This result 

demonstrates overall that the region’s agro-export specialisation fundamentally consisted 

of basic goods. As may be observed, all of the product groups except for ‘other processed 

products’ display negative income elasticity of demand, and the scores are relatively high 

(-1.319 for ‘basic products, -0.904 for ‘plantation products and -1.512 for ‘high value and 

processed foods’). Hence, rising income per head resulted in more than proportional falls 

in demand. Once again, the region performed worse than Europe and total world exports. 

The type of specialisation existing around 1960 appears crucial. While basic and 

plantation commodities accounted for 77 per cent of Latin American farm exports at that 

time, they made up just 40 per cent of Europe’s.
52

  

Meanwhile, rising agricultural labour productivity (Va pwi) had a general, positive 

and statistically significant effect (1.012). This result may be related with technical 

progress in Latin American agriculture, and such productivity growth would have driven 

exports more or less proportionally.
53

 Furthermore, the effect was greatest in the ‘high 

value and processed foods’ group of products (1.286) and then in ‘plantation products 

(0.880).  

The variable included to analyse the influence of exchange rate volatility 

(Excvolij) in general presents very low scores which are not statistically significant.   

The results obtained for the discrete variables, which only take values of 1 or 0, 

allow the calculation of semi-elasticities or to put this another way, they show the 

percentage increment obtained by switching trade partner from a country that is not a 

member of the same RTA to a member of such an agreement.
54

 In institutional terms, 

these results confirm the patchy success of liberalising trade deals in Latin America in the 

long run. The values taken by the fictitious variables included in the model to measure the 

trade creation effects of Latin American integration processes (CAN, MERCOSUR, 

                                                 
51 Inmaculada Martínez-Zarzoso and Felicitas Nowak, ’Augmented Gravity Model’, Journal of Applied Economics 6: 2 

(2003), pp. 291-316; Carlos Carrillo and Carmen Li, ‘Trade Blocs and the Gravity Models: Evidence from Latin 
American Countries’, Journal of Economic Integration 19: 4 (2004), pp. 667-89. 
52 Serrano and Pinilla, ‘The Long-Run Decline’ and ‘Agricultural and Food Trade’. 
53 Bergstrand, ‘The Generalised Gravity Equation’. 
54 Semi-elasticity is obtained as 100*[exp(ßi)-1] 
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NAFTA, G-3, APEC and GSTP) show that these initiatives in general failed to generate 

trade, at least from the standpoint of aggregate farm exports. In fact, APEC is the only one 

to display any positive, statistically significant effect, while NAFTA threw up a 

significant negative value (-0.906), showing that the process of North American 

integration distorted the trade of the non-member Latin American nations. Thus, NAFTA 

depressed trade flows from non-member Latin American exporters to its member states 

by some 60 per cent. 

Turning to a more detailed analysis of farm product groups at the disaggregated 

level, we may observe positive, statistically significant effects from trade liberalisation in 

APEC (also observable at the aggregate level, as mentioned above), particularly in ‘basic 

products’ and ‘foods and processed foods’. Such effects are also visible in CAN for 

‘foods and processed foods’, in G3 for ‘plantation products and ‘other processed 

products’, and in MERCOSUR and GSTP for ‘basic products’. Contrary to the findings 

described by Soloaga and Winters, our results reflect trade distortion in the case of 

NAFTA, not only on aggregate but also for all of the product groups analysed, in line 

with the conclusions of Grant and Lambert.
55

  

The dummy variable D_UEij also reveals a trade distortion affecting Latin 

American exports, reflecting the impact of European integration. The values displayed by 

aggregate trade (-0.477) and in particular trade in ‘basic products’ (-0.816) are negative 

and statistically significant, indicating an appreciable downside effect for the countries of 

Latin America, causing their aggregate exports of agricultural products to the EC member 

states to shrink by some 38 per cent and exports of basic commodities to plunge by 56 per 

cent. This illustrates just how important the European customs union was for third parties, 

because the process not only removed trade barriers between the EC partners, allowing an 

expansion of trade, but it also raised the tariff wall against outside imports.  The results 

obtained for the Gatt94-00 variable reflect the nugatory impact of GATT membership on 

the aggregate agricultural exports of Latin American countries and their trade partners, 

even after the Uruguay Round. The agreements reached at the Uruguay Round in fact had 

positive effects only from a disaggregated standpoint for ‘plantation products’ (0.391, 

representing a 48% increase in exports) and for ‘other processed products’ (0.491, 

                                                 
55 Isidro Soloaga and Alan L. Winters, ‘Regionalism in the Nineties: What Effect on Trade?’, North American Journal of 

Economics and Finance, 12: 1 (2001), pp. 1-29; Jason H. Grant and Dayton M. Lambert, ‘Do Agricultural Trade 

Agreements Increase Members Agricultural Trade?’,  American Journal of Agricultural Economics 90: 3 (2008), pp. 
765-82. 
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generating a 63% rise in exports). These two results reflect the high levels of protection 

facing Latin American exporters throughout practically the whole of the period, which 

made it difficult for them to perform better in their target markets. The exclusion of 

agricultural products from the GATT agreements almost until the end of the century had a 

high cost for countries specialising in farm exports. 

The model is reasonably robust. The sensitivity analysis performed on the results, 

shown in appendix 2, demonstrates that the results of different combinations of variables 

(GDP and per capita income; per capita income and population) do not reflect significant 

changes for the RTAs considered. The fictitious variables reflect similar values, the same 

sign and the same statistical significance as explained above.  

In order to take our analysis further, we split the study period into two sub-periods 

(1963-1983 and 1984-2000), calculating the gravity equation for the exports of the six 

Latin American countries using a similar methodology and variables.
56

 These two sub-

periods were very different. To begin with, ISI policies were in full swing in the first sub-

period, which was followed by more open trade in the second. Secondly, the make-up of 

the region’s agricultural exports also changed from the first sub-period to the second, as 

explained in the second section of this paper.  

Applying the same approach to calculation of the gravity equation, the tests 

performed once again pointed to PCSE as the best tool for this purpose.  

The results obtained clearly show that the relative decline in Latin America’s 

share of world farm trade was caused by events in the first sub-period. There were three 

main reasons for this: the export mix was strongly skewed towards the least dynamic 

products; domestic markets did little to drive exports; and early Latin American trade 

agreements enjoyed scant success.  

In the first place, the export mix had a negative influence on growth, as shown by 

the negative sign and high value of the per capita income variable for the importing 

country. Thus, demand for Latin American specialties tended to fall as incomes rose in 

the importing nations. 

                                                 
56 The period of liberalisation is taken as starting in the mid 1980s. See Cárdenas et al., ‘Introduction’, in Cárdenas et al., 
An Economic History, p. 11. 
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Meanwhile, growth in the domestic market had no impact on exports (consider the 

negative values for Yi both in aggregate farm trade and basic commodities).  

Finally, the variables designed to capture the effects of regional trade initiatives 

are statistically significant only in the case of CAN (which displays a low but positive and 

significant score for plantation products), confirming that attempts at integration between 

the 1960s and the 1980s had almost no effect.  

In the second sub-period, and particularly after the end of the turbulent 1980s, 

Latin America regained lost ground in international farm trade. This was possible thanks 

to a change in the mix of exports, resulting in significant gains in the share of high value 

products and a decline in the share of basic and, especially, plantation commodities. 

While the per capita income variable remains negative for importing countries, the score 

is much lower and is no longer significant, indicating that per capita income growth in 

importing countries no longer depressed demand for Latin American agricultural exports 

as a whole. 

Furthermore, the model displays a positive effect from the domestic market 

variable Yi, which displays a positive and significant score for total agricultural trade 

(2.152), ‘plantation products (2.352) and ‘other processed products’ (3.059). Even more 

important is the home market effect reflected by higher scores for the exporter’s GDP 

than for the importer’s, both for aggregate farm trade and for ‘processed products’. The 

shift in development strategy that began in the 1980s was accompanied by significant 

changes in the make-up of agricultural trade resulting from the move towards a strategy of 

reintegration in international markets. In a more integrated economy that is more open to 

competition, consumers enjoy access to a wider range of goods and each company 

(country) exports differentiated products, generating benefits from economies of scale. 

Trade liberalisation processes are known to be related with the relocation of firms towards 

larger markets, where they can exploit economies of scale and export differentiated 

products.  

Finally, regional integration initiatives finally began to bear fruit. Thus, the 

liberalising drives of the 1990s are echoed in the positive trade creation effects observable 

in MERCOSUR (aggregate, basic commodities and food), the G3 (plantation 

commodities, food and processed food), APEC (basic commodities and other processed 
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products) and GSTP (basic commodities). In addition to this result, the trade distortions 

produced by the EC were less severe than in the first sub-period, and the result was that 

the agricultural exports of the Latin American 6 met with less protected markets and 

lower penalties in a key destination. Meanwhile, the European Union’s relaxed 

agricultural protection, resulting in a certain decline in agricultural output
57

. 

 

Conclusions 

This paper analyses the factors determining the evolution of Latin American 

agricultural exports and the impact of the development strategies followed in the second 

half of the twentieth century. To this end, we applied a gravity equation to agricultural 

trade flows. Our analysis is unique, insofar as very few published papers have focused 

specifically in the trade in farm products, and those that have done so generally lack a 

long-term perspective like that presented here. Furthermore, none of them disaggregate 

trade by product groups.  

Our findings are relevant to our three hypotheses. 

We have confirmed from a long-run perspective that regional trade liberalisation 

initiatives had little effect in driving agricultural trade in an environment of highly 

protected markets. Regional trade organisations not only failed to create an integrated 

market in the new industrial goods produced as a result of the import substitution strategy 

applied in the early decades of the study period, but they also proved unequal to the task 

of achieving any significant integration of markets in agricultural and food products. It 

was not until the mid 1980s, in fact, that intra-regional agricultural trade took off, and in 

the interim exports of agricultural products faced highly protected markets within Latin 

America itself. A wider, integrated regional market might have encouraged specialisation 

and an early move towards higher value-added and differentiated agro-industrial products, 

providing an incentive for productivity gains, as occurred in Europe. 

However, we have found that the resurgence of integration initiatives in the 1990s 

was more successful, especially in the cases of MERCOSUR and G-3. Intra-regional 

                                                 
57 M. Martín-Retortillo and V. Pinilla, "Patterns and causes of growth of European agricultural production, 1950-2005", 

Agricultural History Review,(2015) 63. 
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trade in farm products grew rapidly at this time. The biggest success stories, however, 

were agreements like APEC and GSTP between very different economic structures, 

which provided the opportunity to supply wider markets, driving technological progress 

and agro-industrial development. 

In the second place, the export mix had negative effects on growth. From a long-

term standpoint, specialisation occurred in goods with negative income elasticities of 

demand. 

Finally, we have been able to show that there was no home market effect over the 

period as a whole, so that the region largely failed to find a role in the new dynamic 

patterns of intra-industrial international trade that arose during the period.  

The disaggregated analysis for the two sub-periods considered revealed the 

importance of the change in the mix of Latin American agricultural exports, which began 

in the mid 1980s, and of the improved performance of the region’s domestic markets.  

These phenomena had a positive influence on exports, driving the transformation 

of agro-industry, due to the greater size of the internal market and the switch to products 

which had less negative income elasticities overall than traditional commodities exports. 

In some product groups, indeed, the income elasticity of demand was even found to be 

positive. 

It seems clear, then, that the shift in development strategy that began in the 1980s 

was accompanied by significant changes in the make-up of farm trade resulting from the 

move towards a strategy of reintegration in international markets. 

We were also able to confirm that the growth of agricultural exports was driven 

mainly by the expansion of foreign demand attributable to income growth in importing 

nations, and by technological development, which raised the productivity of farm labour. 

In contrast, geographical distance and protectionism in key export markets hampered 

growth. Moreover, the rise of regionalism and integration processes in North America and 

Europe distorted trade by encouraging exchanges between member states to the detriment 

of non-member nations, an effect which was not offset by multilateral liberalisation of 

agricultural trade via the GATT. The high levels of agricultural protectionism practiced 

by the developed nations indubitably spurred inward-looking economic strategies based 

on industrial development. The progressive abandonment of these policies therefore 
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required greater liberalisation of rich-world markets. In turn, the surge in farm exports 

towards the end of the 1980s reinforced the change of strategy, placing agro-industry once 

again at the heart of many Latin American economies. 

Although strongly representative of Latin America as a whole, the sample of 

countries selected for this study is clearly biased towards the larger, more developed 

economies, which were the most determined to pursue the ISI route. Hence, the 

underrepresentation of small, less developed nations is one of the limitations of this study. 

The incipient changes in Latin American agricultural and food trade in the last 

decade of the twentieth century have gathered pace since the turn of the twenty-first. 

Specialisation has intensified, and regional integration efforts have continued to bear fruit. 

In turn, buoyant Asian demand for commodities and foodstuffs has introduced a new 

factor, affecting basic products in particular. In this light, we intend to continue this 

research by looking specifically at these changes and their consequences for the 

economies of Latin America. Also, the present study does not consider the behaviour of 

export prices and their effects on trade and development opportunities, a central issue in 

debates about the economy of Latin America. We plan to address this question as our next 

objective, building a specific price series for agricultural exports in order to contribute to 

the debate about the implications of the terms of trade for the region’s development. 

 

Table 1. Latin America in the international trade of agricultural and food 

products 

(% of world trade in 1985 $US)  
 

 

Agricultural exports 

 

1961-63 1971-73 1981-83 1991-93 1998-2000 

World  100.00 100.00 100.00 100.00 100.00 

Europe 31.43 37.86 39.31 46.44 43.55 

North America (Canada and 

USA) 19.11 19.14 21.78 17.30 17.73 

Asia 13.49 11.73 12.74 15.96 15.93 

Africa 12.30 10.15 5.91 4.18 4.05 

Oceania  7.17 6.05 5.59 4.91 5.42 

Latin America and Caribbean 

(total)  16.52 15.07 14.66 11.20 13.32 
 

Latin American participation by 

product group      

Basic products 9.61 8.09 7.86 7.14 10.67 

 Plantation products  44.26 41.53 40.90 23.70 24.75 

High value and processed foods 10.31 10.57 10.72 9.48 11.21 
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Other agricultural processed 

products 5.46 5.18 7.97 7.72 11.11 
 

Source: Authors’ compilation from FAO, Trade Yearbook (Rome: FAO, 1947-2000) and FAOSTAT 

FAOSTAT Agriculture Database  (2004). 

Europe includes trade from the USSR and after 1991 from Russia and the ex-Soviet economies. North 

America includes the Bermudas, Canada, the USA, Greenland and San Pedro).  

 

 

Table 2. Evolution of the per capita production and per capita consumption of agricultural 

and food products in Latin America (annual average rates of growth) 
 

 Consumption Kg./pcp/year Production Kg./pcp/year 

 1961-2000 1961-1980 1981-2000 1961-2000 1961-1980 1981-2000 
 
Basic products 0.34 0.60 0.03 1.27 1.44 0.59 

Cereals 0.28 0.61 -0.10 0.58 0.71 -0.30 

Oleaginous crops  1.90 0.35 3.24 3.43 4.28 2.78 

Plantation products 0.65 1.10 0.36 -0.33 -0.68 -0.13 

Sugar and sweeteners 0.75 1.30 0.37 -0.17 -0.35 0.00 

Spices 2.15 2.31 1.95 2.57 4.85 1.34 

Stimulating drinks -0.37 -0.82 0.07 -1.26 -2.60 -1.04 
 

High value and processed 
foods 0.64 0.77 0.67 0.49 0.42 0.51 

Meat 1.44 1.03 1.82 1.36 0.97 1.61 

Fruit 0.73 0.96 0.86 0.96 1.07 0.82 

Vegetables  0.88 0.78 1.20 2.30 3.00 1.62 

Milk 1.02 1.69 0.67 0.80 0.86 0.79 

Roots -0.67 -0.77 -0.73 -0.94 -0.88 -1.17 

Tubers -0.53 -0.45 -1.01 -0.80 -1.18 -1.19 

Other processed foods 1.20 1.81 0.54 1.63 1.90 1.38 

Vegetable oil 2.17 3.54 0.63 3.17 3.68 2.76 

Animal fats 0.17 0.86 -0.43 0.64 0.23 1.03 

Alcoholic drinks 1.07 1.53 0.59 1.18 1.57 0.78 
 

Source: Authors’ elaboration on the basis of FAOSTAT, Agriculture Database.  

 

 
 
 

Table 3. Composition of Latin American agricultural exports (% of trade in 1985 

$US) 
 

 

Agricultural exports 

 

 1961-

1965 

 1968-

1972 

 1978-

1982 

 1988-

1992 

1998-

2002 

Basic products 22.07 18.58 17.07 15.07 18.93 

Plantation products 55.08 54.75 50.16 42.49 29.64 

High value and processed foods  17.95 21.80 24.65 32.62 37.76 

Other processed agricultural products 4.89 4.86 8.12 9.83 13.67 

Total 100.00 100.00 100.00 100.00 100.00 
 

 

Source: Authors’ compilation on the basis of FAO Trade Yearbook and FAOSTAT Agriculture 

Database.
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Table 4. Results of the gravity equation 
 

  Total  agricultural products Basic products Plantation products Foods and processed foods  Processed products 

Ln Xij 
 Total 

   (1) 

63-84 

   (2) 

85-00 

   (3) 

Basic 

   (4) 

63-84 

   (5) 

85-00 

   (6) 

Plantation 

   (7) 

63-84 

   (8) 

85-00 

   (93) 

Foods 

   (10) 

63-84 

   (11) 

85-00 

   (12) 

Processed 

   (13) 

63-84 

   (14) 

85-00 

   (15) 

lnYi  0.074 
(0.827) 

-0.256 
(0.397) 

2.152*** 
(0.601) 

-0.935** 
(0.456) 

-0.036 
(0.562) 

-1.476** 
(0.742) 

1.048*** 
(0.364) 

0.935** 
(0.370) 

2.352*** 
(0.708) 

0.269 
(0.381) 

0.458 
(0.403) 

0.811 
(0.293) 

0.895** 
(0.357) 

1.798*** 
(0.355) 

3.059*** 
(0.610) 

lnYj  3.559*** 
(0.522) 

4.506*** 
(0.397) 

1.656* 
(0.901) 

2.374*** 
(0.453) 

3.076*** 
(0.655) 

-0.669 
(1.125) 

1.149** 
(0.449) 

0.814* 
(0.426) 

3.117** 
(1.418) 

3.286*** 
(0.523) 

2.796*** 
(0.602) 

2.857* 
(1.479) 

0.925** 
(0.368) 

1.012** 
(0.549) 

0.103 
(1.113) 

Ln Va.pw i  1.012** 
(0.436) 

1.018* 
(0.534) 

-0.022 
(0.515) 

0.286 
(0.567) 

-0.073 
(0.773) 

1.832** 
(0.854) 

0.880** 
(0.488) 

0.439 
(0.561) 

0.986 
(0.614) 

1.286** 
(0.492) 

1.328** 
(0.606) 

0.751 
(0.720) 

0.181 
(0.466) 

-0.539 
(0.567) 

-0.192 
(0.571) 

LnYpcp j  -2.366*** 
(0.472) 

-3.571*** 
(0.898) 

-0.590 
(0.892) 

-1.319** 
(0.509) 

-2.355** 
(0.837) 

1.414 
(1.322) 

-0.904** 
(0.434) 

-0.527 
(0.618) 

-2.966** 
(1.191) 

-1.512*** 
(0.529) 

-1.430* 
(0.829) 

-0.004 
(1.365) 

0.822** 
(0.378) 

-0.464 
(0.706) 

1.722 
(1.115) 

LnExcvol ij  0.007 
(0.036) 

0.068 
(0.044) 

-0.107 
(0.335) 

-0.000 
(0.055) 

0.038 
(0.059) 

-0.088 
(0.155) 

0.053 
(0.038) 

0.096** 
(0.039) 

-0.056 
(0.130) 

-0.016 
(0.045) 

-0.001 
(0.043) 

-0.113 
(0.129) 

0.076* 
(0.041) 

0.090* 
(0.038) 

-0.190 
(0.120) 

CAN – 
Comunidad Andina ij 

 0.205 
(0.306) 

0.116 
(0.368) 

-0.131 
(0.452) 

-0.297 
(0.250) 

-0.195 
(0.657) 

-1.887* 
(0.881) 

0.074 
(0.830) 

0.168 
(0.632) 

-0.396 
(0.990) 

0.971** 
(0.488) 

1.017* 
(0.546) 

0.380 
(0.723) 

0.210 
(0.474) 

0.108 
(0.529) 

-0.046 
(0.729) 

MERCOSUR ij  0.111 
(0.195) 

 0.305*** 
(0.115) 

0.960*** 
(0.355) 

 0.490** 
(0.202) 

0.436 
(0.463) 

 -0.496 
(0.385) 

0.364 
(0.444) 

 0.477** 
(0.161) 

0.493 
(0.352) 

 0.029 
(0.176) 

NAFTA ij  -0.906*** 
(0.348) 

 -0.117 
(0.553) 

-0.839** 
(0.413) 

 -0.646* 
(0.353) 

-1.071** 
(0.443) 

 -0.091 
(0.393) 

-1.015** 
(0.481) 

 0.037 
(0.293) 

-1.253*** 
(0.366) 

 -0.966** 
(0.346) 

G3 ij  1.188 
(1.350) 

 1.034 
(0.770) 

1.024 
(1.631) 

 0.132 
(1.276) 

2.811* 
(1.521) 

 2.403* 
(1.430) 

1.312 
(1.078) 

 2.539** 
(0.820) 

3.519*** 
(0.836) 

 3.869*** 
(1.117) 

APEC ij     0.867** 
(0.364) 

 0.238 
(0.239) 

1.153*** 
(0.413) 

 1.273*** 
(0.325) 

0.223 
(0.358) 

 -0.363 
(0.310) 

1.789*** 
(0.419) 

 0.238 
(0.316) 

1.594*** 
(0.312) 

 1.138*** 
(0.299) 

GSTP ij  -0.098 
(0.195) 

 0.064 
(0.268) 

0.634** 
(0.282) 

 0.309** 
(0.295) 

0.006 
(0.256) 

 0.098 
(0.248) 

-0.240 
(0.243) 

 -0.002 
(0.339) 

0.244 
(0.179) 

 0.222 
(0.244) 

D_UE ij  -0.477** 
(0.185) 

-1.125*** 
(0.250) 

-0.273* 
(0.162) 

-0.816*** 
(0.260) 

-1.447*** 
(0.352) 

-0.032 
(0.373) 

-0.375 
(0.245) 

-1.002*** 
(0.280) 

-0.276 
(0.413) 

-0.422 
(0.267) 

-1.464*** 
(0.318) 

-0.106 
(0.421) 

0.182 
(0.236) 

0.159 
(0.596) 

-0.614* 
(0.341) 

Gatt94-00 ij  0.113 
(0.155) 

 
 

0.085 
(0.126) 

0.045 
(0.213) 

 0.231 
(0.237) 

0.391** 
(0.167) 

 0.077 
(0.159) 

0.009 
(0.166) 

 0.046 
(0.135) 

0.491*** 
(0.142) 

 0.148 
(0.137) 

Constante  -66.19*** 
(7.322) 

-71.14*** 
(9.610) 

-77.74*** 
(15.390) 

-17.62* 
(9.059) 

-41.63* 
(11.540) 

38.18* 
(20.754) 

-44.61*** 
(8.282) 

-32.80*** 
(8.904) 

-111.50*** 
(25.58) 

-76.68*** 
(7.658) 

-69.91*** 
(8.749) 

-89.81*** 
(20.460) 

-43.58*** 
(5.982) 

-71.14*** 
(9.610) 

-81.85*** 
(15.838) 

Rho  0.619 0.511 0.461 0.502 0.502 0.347 0.639 0.515 0.522 0.588 0.498 0.438 0.552 0.552 0.423 

Nº of observations  8.892 5.148 3.744 8.892 5.148 3.744 8.892 5.148 3.744 8.892 5.148 3.744 8.892 5.148 3.744 

Adjusted R2   0.488 0.623 0.711 0.495 0.562 0.691 0.491 0.652 0.688 0.458 0.579 0.684 0.518 0.599 0.706 

Note: Prais-Winsten estimations with PCSE and fixed effects. The total is the aggregate of agricultural trade;  Basic: Basic products; Plantac: Plantation products; Foods: 

High value and processed foods; Processed: Processed products. All the variables are in logarithms, except for binary variables (Regional Trade Agreements).The 

standard errors are in parentheses. ***, **  and  * denote 1 , 5 and 10 per cent of the level of statistical significance, respectively. 
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Graph 1. Evolution of Latin American agricultural exports (six sample countries 

and in millions of 1985 $US)  

 

 
 

Source: Authors’ compilation on the basis of FAOSTAT Agriculture Database and UN 

Comtrade, UN Commodity Trade Statistics Database (2003) 
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Graph 2. Evolution of Latin American agricultural exports by product group (six sample 

countries), in millions of 1985 $US dollars) 
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Source: Authors’ compilation, on the basis of UN Comtrade, UN Commodity Trade Statistics Database 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

APPENDIX 

Appendix 1: Gravity equation results: Latin American trade disaggregated by product 

groups (fixed effects and random models not presented in Table 4) 

 
 

  Fixed effects model Random effects model 

Ln Xij 
  Total 
    (6) 

Basic 
   (7) 

Plantation 
   (8) 

Foods  
 (9) 

Processed 
   (10) 

Total 
   (11) 

Basic  
   (12) 

Plantation 
   (13) 

Foods  
   (14) 

Processed 
   (15) 

lnYi  0.138 
(0.184) 

-0.889*** 
(0.226) 

1.043*** 
(0.195) 

0.194 
(0.216) 

-0.780*** 
(0.199) 

1.064*** 
(0.073) 

-0.091 
(0.085) 

1.511*** 
(0.088) 

1.236*** 
(0.080) 

1.319*** 
(0.079) 

lnYj  3.640*** 
(0.190) 

2.438*** 
(0.234) 

0.775*** 
(0.201) 

3.142*** 
(0.222) 

1.131*** 
(0.191) 

1.699*** 
(0.087) 

1.470*** 
(0.099) 

0.843*** 
(0.110) 

1.592*** 
(0.093) 

0.917*** 
(0.095) 

Ln Va.pw i  0.730*** 
(0.259) 

0.042 
(0.317) 

1.110*** 
(0.274) 

1.436*** 
(0.302) 

0.267 
(0.279) 

0.193*** 
(0.055) 

0.156** 
(0.062) 

-0.235** 
(0.072) 

0.412*** 
(0.058) 

-0.091 
(0.060) 
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LnYpcp j  -2.369*** 
(0.216) 

-1.277*** 
(0.265) 

-0.644*** 
(0.228) 

-1.455*** 
(0.252) 

0.698*** 
(0.233) 

0.049 
(0.100) 

-0.162 
(0.114) 

0.184 
(0.126) 

0.433*** 
(0.107) 

0.469*** 
(0.109) 

LnExcvol ij  -0.018 
(0.023) 

0.027 
(0.028) 

-0.028 
(0.025) 

-0.004 
(0.027) 

0.100*** 
(0.024) 

0.004 
(0.023) 

0.02 
(0.028) 

-0.022 
(0.024) 

0.029 
(0.027) 

0.099*** 
(0.024) 

LnDist ij       -1.919*** 
(0.356) 

-1.104** 
(0.397) 

-2.201*** 
(0.478) 

-1.918*** 
(0.371) 

-1.587*** 
(0.392) 

Border ij       -1.114 
(0.788) 

1.320 
(0.879) 

-0.045 
(1.058) 

-0.356 
(0.822) 

0.626 
(0.868) 

Lang ij       0.969* 
(0.479) 

1.637*** 
(0.535) 

-1.679** 
(0.644) 

1.458** 
(0.500) 

0.889 
(0.528) 

CAN – 
Andean Community ij 

 0.131 
(0.361) 

-0.844* 
(0.443) 

-0.733 
(0.382) 

1.027** 
(0.422) 

0.339 
(0.398) 

0.241 
(0.359) 

-0.813 
(0.442) 

-0.739* 
(0.381) 

1.139** 
(0.417) 

0.284 
(0.385) 

MERCOSUR ij  0.045 
(0.325) 

1.272*** 
(0.399) 

0.368 
(0.344) 

0.357 
(0.380) 

0.414 
(0.351) 

0.054 
(0.328) 

1.377*** 
(0.405) 

-0.414 
(0.346) 

0.403 
(0.383) 

0.509 
(0.351) 

NAFTA ij  -1.434** 
(0.690) 

-1.399* 
(0.847) 

-1.190 
(0.730) 

-1.886** 
(0.807) 

-2.121*** 
(0.745) 

-1.329 
(0.696) 

-1.135 
(0.859) 

-1.026 
(0.735) 

-1.864* 
(0.813) 

-2.146*** 
(0.745) 

G3 ij  1.673** 
(0.703) 

1.989** 
(0.826) 

3.822*** 
(0.744) 

2.064** 
(0.821) 

4.808*** 
(0.758) 

1.535** 
(0.708) 

2.037** 
(0.874) 

3.589*** 
(0.747) 

1.781** 
(0.826) 

4.640*** 
(0.758) 

APEC ij     1.138*** 
(0.215) 

1.714*** 
(0.280) 

0.292 
(0.228) 

1.673*** 
(0.267) 

2.074*** 
(0.246) 

0.909*** 
(0.230) 

1.472*** 
(0.283) 

0.035 
(0.243) 

1.557*** 
(0.268) 

2.064*** 
(0.246) 

GSTP ij  -0.002 
(0.107) 

0.878*** 
(0.132) 

0.083 
(0.113) 

-0.233 
(0.125) 

0.326*** 
(0.116) 

0.346*** 
(0.103) 

0.800*** 
(0.127) 

0.154 
(0.110) 

0.125 
(0.120) 

0.194* 
(0.110) 

D_UE ij  -0.510*** 
(0.130) 

-0.794** 
(0.160) 

-0.503*** 
(0.138) 

-0.476*** 
(0.152) 

0.302* 
(0.141) 

-0.641*** 
(0.124) 

-0.695*** 
(0.100) 

-0.396*** 
(0.133) 

-0.402** 
(0.143) 

0.378** 
(0.133) 

Gatt94-00 ij  0.162** 
(0.082) 

-0.255** 
(0.101) 

0.770*** 
(0.087) 

0.074 
(0.096) 

0.676*** 
(0.088) 

0.031 
(0.081) 

-0.615*** 
(0.100) 

0.709*** 
(0.086) 

-0.003 
(0.095) 

0.569*** 
(0.087) 

Constant  -65.37*** 
(2.765) 

-18.04** 
(4.744) 

-36.58*** 
(4.092) 

-67.98*** 
(4.519) 

-37.53*** 
(4.171) 

-39.64*** 
(3.438) 

-13.99** 
(4.198) 

-13.95*** 
(4.180) 

-48.06*** 
(3.936) 

-35.56*** 
(4.065) 

R2  0.851 0.728 0.843 0.813 0.656 0.454 0.402 0.578 0.396 0.469 

N. of observations  8.892 8.892 8.892 8.892 8.892 8.892 8.892 8.892 8.892 8.892 

Adjusted R2   0.255 0.146 0.184 0.247 0.228 0.654 0.447 0.603 0.628 0.644 

Note: Total: aggregate agricultural trade,  Basic; Basic products, Plantation; Plantation 

products, Foods; High value and processed foods, Processed; Processed products. All 

variables are in logarithms, except binary variables (Common border, language and 

Regional Trade Agreements). Standard errors are presented in parentheses. ***, **  and 

* denote a statistical significance level of 1, 5 and 10 per cent respectively.  
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Appendix 2: Results of the gravity equation: sensitivity 

analysis including population. 

   PCSE model-fixed effects 

Ln Xij  
Total 
(1) 

Total 
(2) 

Total 
(3) 

Total 
(4) 

lnYi  0.074 
(0.339) 

-1.003 
(0.682) 

  

lnYj  3.559*** 
(0.522) 

3.926*** 
(0.543) 

  

Ln Va.pw i  1.012** 
(0.436) 

  1.507*** 
(0.412) 

LnYpcp i   2.633** 
(1.036) 

1.632*** 
(0.473) 

 

LnYpcp j  -2.366*** 
(0.569) 

-2.570*** 
(0.580) 

1.339*** 
(0.277) 

1.322*** 
(0.277) 

LnPobla i   
 

 
 

-1.047 
(0.680) 

-1.233* 
(0.651) 

LnPobla j   
 

 
 

3.976*** 
(0.548) 

3.059*** 
(0.482) 

LnExcvol ij  0.007 
(0.041) 

0.040 
(0.041) 

0.039 
(0.041) 

0.015 
(0.041) 

CAN – 
Andean Community ij 

 0.206 
(0.306) 

0.242 
(0.295) 

0.242 
(0.295) 

0.228 
(0.306) 

MERCOSUR ij  0.111 
(0.360) 

0.115 
(0.356) 

0.119 
(0.355) 

0.059 
(0.335) 

NAFTA ij  -0.906*** 
(0.348) 

-0.743** 
(0.351) 

-0.737** 
(0.351) 

-0.797** 
(0.326) 

G3 ij  1.188 
(1.350) 

1.181 
(1.337) 

1.191 
(1.233) 

1.338 
(1.343) 

APEC ij     0.867** 
(0.364) 

0.804** 
(0.373) 

0.818** 
(0.373) 

0.920** 
(0.361) 

GSTP ij  -0.098 
(0.195) 

-0.009 
(0.186) 

-0.007 
(0.186) 

-0.049 
(0.191) 

D-UE ij  -0.477** 
(0.185) 

-0.368** 
(0.183) 

-0.352* 
(0.184) 

-0.393** 
(0.183) 

Gatt94-00 ij  0.113 
(0.155) 

0.128 
(0.169) 

0.122 
(0.151) 

0.140 
(0.145) 

Constant  -66.19*** 
(7.322) 

-60.13*** 
(7.783) 

-60.05*** 
(7.744) 

-53.93*** 
(8.77) 

Rho  0.619 0.613 0.610 0.614 

Nº  de observations  8.892 8.892 8.892 8.892 

Adjusted R2   0.488 0.495 0.498 0.495 

Note: Prais-Winsten estimations with PCSE and fixed effects. All variables are in logarithms, except 
for binary varibles (Regional Trade Agreements). Standard errors in parentheses. ***, **  and  * denote 
a statistical significance level of 1, 5 and 10 per cent respectively. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


