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The Development of Comparative Advantage in Agriculture: the case of Brazil Comparison of Cases of Brazil and South Africa Cristina Terra1 ESSEC Business School



1. INTRODUCTION Over a longer historical perspective, both Brazil and South Africa have developed from their status as colonies based on their resource endowments in agricultural land and mineral resources. In this respect both these countries have endowment ratios in physical resources that have similarities with Canada, Russia, the US and Australia. The current endowment of agricultural land is just above two hectares per head of population in South Africa and around 1.5 hectares in Brazil. For South Africa (Brazil) this is nearly 50% (5%) more than the US, 5 (3.4) times the ratio in China and 10 (7) times that of Germany. For this reason Brazil and South Africa developed a comparative advantage in agriculture from earliest times. The relative importance of trade in agricultural products changed, however, with the discovery of South Africa’s large endowments in precious stones and metals, while in Brazil the industrial sector expanded at the expense of agriculture during the import substitution period, from the 1950s through the 1980s. Today agriculture is an important sector in Brazil and, albeit to a somewhat lesser extent, in South Africa. In Brazil, primary agriculture accounts for 5% of GDP and 18% of total employment. Agro-food exports have grown rapidly since 2002 and account for 28% of exports. With an import share of only 5%, the agro-food sector is responsible for 97% of the country’s balance of trade surplus (OECD, 2009a). Agriculture’s share in South Africa’s GDP was around 3% in 2005-07. The officially reported employment in primary agriculture represents around 8% of total employment. The share of agro-food trade in total exports declined from 9.5% in 2005 to 7% in 2007, while its share in total imports increased from 4.9% to 5.7%. The Brazilian participation in world trade of agricultural goods increased substantially over the past 20 years. In 1989, the country’s exports of orange ranked third in the world, fourth in chicken meat, and not even among the 20 largest exporters of dried meat. After trade I am grateful to Przemyslaw Kowalski for useful discussion and for access to the datasets used in this study. I also thank Pedro Miguel Olea de Souza e Silva for excellent research assistance. 1



liberalization in the early 1990’, Brazil was able to further develop its potential in agricultural production. It is nowadays the largest exporter of orange juice, chicken meat, dried meat and green coffee, and the second largest exporter of soybean. South Africa’s export pattern in agriculture has also changed substantially over the last 20 years. Wine is now its first agricultural export, while it did not list among the 20 major agricultural exports of the country in 1989. Maize, on the other hand, ranked first in South African agricultural exports back in 1989, but now it does figure in the top 20 list. The purpose of this study is to investigate the evolution of comparative advantage in agriculture in Brazil and South Africa. We start by a brief description of the policy and economic environment of the two countries in section 2, with special emphasis to the economic reforms undertaken twenty years ago and their effect on agricultural production and exports. Section 3 builds a broad picture of the evolution of comparative advantage in agriculture. We analyze a number of indices that capture the relative evolution of the sector in international markets and its contribution to domestic trade. Section 4 concentrates on the pattern of changes in comparative advantages. Finally, section 5 concludes.



2. POLICY AND ECONOMIC ENVIRONMENT BRAZIL Brazil is particularly well endowed in arable land and has good climate conditions for agriculture. Not surprisingly, the country is a major player in agricultural international markets. In an effort to promote industrialization and to diversify production, from the mid-1950s to the 1980s the Brazilian economy followed an import-substitution industrialization policy. The strategy was successful in the sense that industry grew fast, at an average of 9% per year until 1973. Over the ‘miracle years’, from 1968 to 1973, annual industry growth reached 13%. This period was not so much of a miracle for the agricultural sector, whose growth rate was 5.4%. In fact, the import-substitution strategy had a strong anti-agriculture bias, due to price distortions that resulted from it (Brandão and Carvalho, 1991). In addition to the indirect negative impacts that resulted from favoring industry, there were as well direct measures against agriculture, such as export taxes and price ceiling policies; the latter aimed at providing cheap food for low paid industrial workers. As a result, agriculture’s share in GDP dropped from 55% in 1950 to less than 10% by the mid 1980s (Lopes et al, 2007b). In order to counterbalance a part of the anti-agriculture impact of the pro-industrialization policies, the government introduced a subsidized rural credit policy to help modernizing agriculture. The problem is that this aid was not evenly distributed across the agricultural sector. Producers who were more capable of justifying the credit lines or who had more political connections benefited from subsidized credit, to the detriment of others. A minimum prices 1



policy was also put in place (Política de Garantia de Preços Mínimos), although the government did not have enough resources to defend them. The government’s slogan was “Plante que o João garante”, which means “Harvest since João (the name of the president at the time) covers you”. Yet, such policies lacked consistency and credibility. It was common at the time to see bumper stickers saying: “Plante que o João garante, mas plante pouco que o João é louco” (“Harvest since João covers you, but not too much since João is nuts”)! In sum, instead of removing distortion, the government created yet others. According to Lopes et al. (2007a), the Brazilian agricultural sector experienced negative rates of assistance over the decades of the1970s and 1980s. The two oil shocks in the 1970s and the following debt crisis in the early 1980s put an end to the Brazilian miracle. For twenty years growth rates were either very low or negative and the economy struggled with very high inflation rates, which surpassed 1,000 percent in the early 1990s. Brazil underwent major changes in economic policy starting in the late 1980. Import substitution policies were dropped and the country underwent a massive trade liberalization process over a short period of time. From 1988 to 1990 non-tariff barriers were replaced by tariffs, and then tariffs were reduced from an average of 42.6% in 1988 to 13.4% in 1995. This reduced the implicit taxation of agricultural exports. Additionally, Mercosur was created, establishing a customs union with Argentina, Paraguay and Uruguay. The import restrictions that were in place over several decades imposed strong distortions in economic decisions. With respect to the agricultural sector, the low level of fertilizer use is an example of these distortions. In the late 1980s the use of fertilizer in the Brazilian agriculture was way below that in the United States. Fertilizers imports doubled from 1989 to 1996. In 1990 the average use of fertilizers amounted to 55kg/hectare, and by 1998 this average reached 103kg/hectare. It was still below the American average (196kg/hectare), but there was a significant catch up (Schnepf et al, 2001). The 1994 Real Plan accomplished the much needed macroeconomic stabilization, and ever since inflation rates have been under control. The set of policies included government budget austerity, a ‘de facto’ autonomy of the central bank, domestic market deregulation and privatization of state-owned enterprises. Regarding specifically the agricultural sector, the reform aimed at gradually reducing government intervention in the market for agricultural goods. There was a reduction in minimum price policies, export taxes were removed, and the government no longer imported agricultural products to sell domestically at subsidized prices nor sold public stocks at also subsidized prices (Lopez et al, 2007a). While it is true that macroeconomic stability coupled with lower domestic distortions were beneficial to the Brazilian agriculture, it was not all good news. The fiscal austerity that accompanied the stabilization plan prevented the government from supporting farmers in distress. Furthermore, the sector suffered from external competition after trade liberalization, which was even fiercer due to the overvalued exchange rate resulting from the first years of price 2



stability. According to OECD (2005), agriculture producer support estimate (PSE) amounted to only 3% of the gross value of production on average over the period 1995-2004. New Zealand and Australia have similar levels of support, of 2% and 4%, respectively, while OECD average is much higher, reaching 30%. The hard times over the 1990s coupled with more organic economic incentives forged a stronger and more competitive agricultural sector. The macroeconomic stability helped attracting new investments, which was particularly important for capital-intensive crops such as cotton and soybean. Moreover, trade openness made imports of machines and fertilizers possible. The exchange rate devaluation in 1999 that followed the implementation of a floating exchange regime was the kick off for a strong export-led growth in agriculture. From 2000 to 2004, agriculture production grew 5.3% on average, while industry growth was only 1.7%. Brazil has become the first world exporter of sugar, ethanol, coffee, orange juice, tobacco, bovine and chicken meat, and the second one in soybean. One interesting feature is that most of the agricultural growth relied mainly on increases in productivity. According to Lopes et al (2007b), from 1990 to 2004 agricultural production increased by 98% while cultivated land area increased by less than 30%. As examples, in fifteen years land productivity increased by 25% in rice production, doubled in cotton, and more than doubled in corn. Public investment in agricultural research through Embrapa (Empresa Brasileira de Pesquisa Agropecuária) was crucial to the development of new technologies for agricultural production adapted to Brazilian climate and geography. According to the OECD (2005), “improvements in yields reflect several factors: improvements in plant technology (notably due to state-sponsored research by Embrapa), the withdrawal of less productive land and the increased use of more productive land in new areas (again linked to new technology), the exit of less efficient producers, and a shift to more productive regions.” Embrapa has developed technology for producing in the Brazilian savanna, and thanks to their research and training programs the newest technologies were made available to producers. As a result there was a huge expansion of production in the Centre West, where land was cheap and the setting of farms benefited from economies of scale. Harvested area in the Centre West went from 0.16 in 1970-74 to 4.58 millions of hectares in 1995-99. Production increase, on the other hand, was even more astounding, jumping from 0.22 to 11.80 millions of metric tons over the same period (Schnepf et al., 2001). About 75% of agriculture is located in the Centre South, which includes the South, the Southeast and the Centre West. Despite the considerable growth in agricultural production and exports over the past two decades, the sector still faces two major problems. First, poor transport infrastructure is a nonnegligible source of costs in agriculture. Although Brazil has an extensive coastline with several seaports, about 80% of all agricultural exports are shipped through three ports in the Southeast: 3



Santos, Rio Grande and Paranagua (Schnepf et al., 2001). The moving of agricultural production to the Center West exacerbated the problem, since it increased the dependence on inland transportation to reach the ports and only 10% of Brazilian roads are paved, against 29% in Argentina (OECD, 2005). Over the 1990s there was a decrease in public spending in infrastructure, railways were privatized, existing waterways were improved and new ones were created, bringing transportation costs down. Nevertheless, Brazilian competitiveness in agricultural products is still impaired by weak transportation infrastructure. The second major constraint to agricultural producers is credit access. Large exporters whose revenue is in hard currency usually have excess to foreign credit markets. Agricultural exporters can also benefit from three general programs designed to finance exporters in general, which are the Export Financing Programme, BNDES ExIm credit and the Export Guarantee Fund (see OECD, 2005, for further details). Producers who have to rely on domestic private credit are the most constrained ones. Real interest rates are prohibitively high in Brazil, so that they depend on government subsidized credit. The 1990s reforms included the reduction of funds channeled to rural credit, but introduced the PRONAF (Programa Nacional de Fortalecimento da Agricultura Familiar), a credit program targeted to small family farms. This new credit policy corrected the regressive character of the 1980s one, where the most privileged farmers were the ones with easiest access to subsidized credit.



South Africa South Africa has the largest and most diversified economy in Africa. The country’s per capita income is more than four times higher than the African average, and about the same level as in Brazil in PPP terms. It is well endowed with natural resources, and it has developed an efficient infrastructure. South Africa has grown from a primary goods producer to an economy driven by the services sector over the past forty years. The South African financial sector is particularly sophisticated. Its expansion was a by-product of the needs in the development of the mining activity. Nowadays the country has economic and institutional environments attractive to investment. Despite these achievements, the South African apartheid system from the past left the country a heritage of deep inequalities. For a long time the whole government and economic apparatus functioned in a way to favor the country’s fortunate minority and exclude the indigenous community. Several legislative discriminating measures concerned agriculture directly. Colored citizens suffered restrictions on land owning and renting. Basically, the country was divided into racially-defined areas, where the indigenous people were constrained to reserves, later designated ‘homelands’. They were excluded from loan facilities at preferential rates, tax concessions on the purchase of farm machinery, among a number of other policies that favored white citizens. Commercial farms were owned mostly by white farmers, while black farmers
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worked in subsistence farms. Additionally, black citizens, who constituted the main workforce in commercial farming, were excluded from most labor legislation created to protect workers. A system of control boards was created in the 1930s to control the marketing of farm products, covering exclusively commercial farms. The control boards led to the creation of monopolistic and oligopolistic market structures, where food prices were artificially high. The main losers from the system were mostly the black or colored community, who paid high prices for food and had no access to commercial farming. These measures broadened the gap between white controlled commercial farming on the one side, and subsistence farming among colored citizens on the other. By 1980 commercial agriculture occupied 83.7% of farmland with roughly 30% of rural population. Commercial agriculture counted with more than 18 hectares per capita, whereas in ‘homelands’ this number was only 1.51 (Kassier and Groenewald, 1992). By the late 1970s there was so much regulation and government intervention in the South African economy that, as Bruggemans (2004) claims, it resembled a command economy. Political pressure against the system of apartheid within and outside the country gained force over the 1980s. A number of countries imposed trade and investment sanctions on South Africa. The government recognized that changes were in order, and started a deregulation of the economy and retraction of the discrimination apparatus. Nevertheless, they still relied on the existing institutional structure and were mostly aimed at the domestic market. It was in the 1990s that major changes took place. The apartheid system ended in 1991 and the first democratic elections were held in 1994. Democratization was accompanied by thorough reforms towards creating a market-oriented environment, whose main goal was to diminish inequalities and, in particular, to create jobs and entrepreneurship opportunities for the black community to leave poverty and integrate into the formal economy. Given all due proportions and the underlying different reasons for that, South Africa and Brazil share a history of extremely high inequality, which had been exacerbated by past government policies. In 1997 Brazil ranked first and South Africa third in income inequality in the world as measured by the Gini coefficient (World Development Report, 1997). In both cases a more democratic political environment brought about policies driven to more equitable distribution of resources. In 1994 South Africa launched a massive trade liberalization process, where tariffs were lowered by one third in a period of five years. Average tariffs lowered from 30 to 15%, the tariff structure was rationalized, exports subsidies eliminated and quantitative restrictions on agricultural imports were turned into tariffs (Calitz, 2000). With respect to the agricultural sector, subsidized credit was eliminated, as were subsidies on some food products and land taxes, and there were changes in labor legislation. There was also a sharp reduction in agricultural goods protection. 5



The agriculture producer support estimate (PSE) computed by OECD (OECD, 2006) decreased from 10% in 1994 to only 5% on average during the period 2000-2003. The foundation of the World Trade Organization (WTO) and the Uruguay Round Agreement of Agriculture (URAA) contributed to disciplining agricultural policies, including for industrial countries. South Africa set tariffs at an even lower level than required by the URAA. With respect to the main South African exports, wine, fresh fruits and sugar, they were subject to different degrees of protection. The European Union, the main importer of South African wine and fresh fruits, established quite low import tariffs for these two goods, even when taking into account higher seasonal tariffs on fruits. Sugar faces considerably higher importing restrictions in Europe and United States. Additionally, democratization has triggered the elimination of economic sanctions against South Africa, helping further integrating the country to the world markets. It is important to note that trade integration works in both ways, that is, not only South African producers have further access to external markets, but they are also subject to more external competition in the domestic market. Growth rates in South Africa were quite high over the 1950s and 1960s, around 4% to 5% per year. Over the 1970s growth rates became more volatile, alternating years with high positive growth, with others with negative growth rates (OECD, 2009). The apartheid system is pointed to as one important cause of the low growth rates, but the mining recession seems to have also played an important role. Inflation rates increased over the 1980s, coupled with lower growth rates. In 2000 the government adopted a system of inflation target in which was successful until 2002, when the economy experienced another inflation peak. One year later inflation was already under control. Over the early 2000s the government also engaged in more growth-oriented policies, and the country has indeed experienced higher growth rates compared to the 1980s and early 1990s. The Land Reform Program was one crucial element of the set of reforms carried on after democratization. During the apartheid system black citizens had very limited access to agricultural land, to credit markets, and to state assistance in general. Only commercial farms had access to government aid in general, such as subsidized credits, subsidies for investment in machinery, and drought and flood aid (OECD, 2006). On top of that, in the 1970s government encouraged the substitution of labor for capital, in order to diminish agriculture’s dependence on black labor (Van Rooyen et al., 1995). These practices have widened inequalities in the countryside. Land reform consisted of “three main programs: restitution of land unjustly taken from people and communities; land redistribution; and land tenure reform.” (OECD, 2006) Considerable progress was achieved in land restitution, where 61% of claims are already settled, but land redistribution program has not performed as expected. 6



It is not an easy task to integrate black farmers into the formal economy. A considerable amount of investment in human capital and infrastructure are needed to ensure that these farmers will survive in a market economy. To this end, provincial departments offer extension educational programs to small farms on topics such as production techniques, marketing and financing. Despite the well developed South African financial system, the previously excluded group of farmers has little access to it. In 2005 the government established the Micro-Agricultural Finance Schemes of South Africa (MAFISA), designed to provide credit for poor farmers to establish a business and become commercial. This program resembles the Brazilian PRONAF. Overall, the 1990s reforms were successful in achieving macroeconomic stability and creating a business friendly environment. Government policy is predictable and the legal and judiciary systems work well. The role of the government in the economy has decreased, and the private sector now accounts for over 70% of GDP. Nevertheless, the country still faces some serious problems, such as high unemployment and poverty levels, high criminality rate, educational deficits and health problems.



3. COMPARATIVE ADVANTAGE PATTERN 3.1. REVEALED COMPARATIVE ADVANTAGE (RCA) We start our analysis of the evolution of comparative advantage in agriculture by inspecting the evolution of the Balassa’s index of revealed comparative advantage (RCA). This index measures the relative importance of a sector’s share in the country’s total exports with respect to that sector’s share in world total exports. It is given by: (1)
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where X ic is country c’s exports by industry i, X c is country c’s total exports, X iW is world exports by industry i, and X W is total world exports. We used COMTRADE data on country exports value from 1988 to 2008 per HS-Code at the 6 digit level. The evolution of the index over time should indicate changes in the country’s export performance in each given industry with respect to the industry’s share in world exports. An increase of this index for a given sector means that the country is increasing its share in the world market for the sector, controlling for the relative size of the country’s total exports. If ‘policy-unrelated’ comparative advantages were the mechanism underlying trade, the Balassa index would reflect them. That is, one would expect high Balassa indices in industries in which a country has a comparative advantage. In reality, however, trade incentives are often distorted by economic policy. Therefore one should be cautious about interpreting the index as a reflection of 7



comparative advantages. It should be viewed, instead, as an index of relative export specialization. Figure 1 presents the evolution of the RCA indices for the agricultural sector in Brazil and in South Africa over the past two decades.2 The figure shows that Brazil has considerably larger export specialization in agricultural goods compared to South Africa: the RCA index is more than three times larger for Brazil than for South Africa over the whole time frame. This is not surprising, since Brazil is the fourth country in agricultural area in the world, whereas only 16% of the land in South Africa, a much smaller country in area, is arable (see OECD, 2005 and 2009). To make inferences about comparative advantages, we have to compare arable land endowment to the endowment of other factors of production. According to OECD (2009b), in 1995 the two countries had roughly the same amount of arable land per capita, but 20.5% of the Brazilian employment was in agriculture, whereas this ratio was only 2.7% for South Africa. Brazil’s RCA in agriculture is above one over the whole period studied. This indicates that Brazilian exports are relatively more specialized in agriculture compared to other sectors of production. It starts increasing after 1992. From 1988 to 1992 the Brazilian economy underwent a massive trade liberalization process. Effective rates of protection were reduced from an average of 52% in 1988 to 20% in 1992 (Kume, 2002). Brazilian trade protection was put in place within an import substitution strategy; hence it had a strong anti-agriculture bias. It is only reasonable that trade liberalization would incite agricultural exports. Furthermore, over the 1980s the government implemented policies there were harmful to the agricultural sector, such as price ceilings and export taxes, to help containing inflation. The removal of such policies in the early 1990s was also beneficial for the sector’s development. The RCA index increases from 1.3 in 1992 up to 2.1 in 2006. The only exception was the year 2000, where the RCA presented a lower value compared to its trend. Brazil’s Ministry of Economy attributes this to a drop in world demand for sugar resulting from biotechnology development of synthetic sugar substitutes in 2000.3 From 2006 to 2008 there was a decline in Brazil’s RCA in agriculture. In 2008 RCA index for agriculture reached, approximately, its value of 1999, 1.9, which is nevertheless higher the than the value from the early 1990s. Interestingly, this drop in the country’s share in world market for agricultural products was not accompanied by an increase in market share for other goods. Figure 2 shows that Brazil’s comparative advantage in non-agricultural product remained stable over the more recent period. This means that the country has decreased its participation in overall world markets, not only in agriculture. Notice that the figure pictures the aggregate RCA, not the average across products. That is, we have added over all agricultural products to compute the index, instead of computing the index separately for each product and then taking the average. In this way we are able to compare the indices between the two countries avoiding possible distortions due to different composition of exports. 3 See http://www.receita.fazenda.gov.br/Historico/Aduana/Exportacao/2000/dezembro/dadosgerais.htm 2
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With the trade liberalization and deregulation of the economy over the 1990s, the evolution of South African exports ever since should be a better reflection of the country’s genuine comparative advantages. South Africa has experienced a sharp increase in RCA in agriculture from 1992 to 1998: the RCA index almost doubled over the period (see Figure 1). From there on there was some slight oscillation until 2005 and a decline thereafter. The index’s final value is still higher than the initial year of 1992. Differently from the Brazilian case, the latter decline in RCA in agriculture was followed by an increase in the South Africa’s exports share in nonagricultural goods. Top 10 products We have identified the 10 agricultural products with the highest RCA index in 2008 for the two countries, using a 4-digit aggregation of the data. Comparing the top 10 RCA agricultural products in Brazil and in South Africa, two differences are noteworthy. First, the two countries have only two items in common among the top ten, which are cane sugar and fruit juices. Second, the RCA indices are much higher for Brazil’s top ten products than for South African ones. For Brazil, the highest index surpasses 35, while for South Africa the index is never above 18. Moreover, the index reaches values above 10 for all products in the top ten Brazilian list, while this is true for only six of the ten products in South Africa. The meaning for the comparison of the absolute magnitude of RCA indices for the two countries is the following. The RCA index for a product displays the extent to which the country’s exports are specialized in that particular product with respect to the importance of that product in world exports. Hence, a RCA index of 35 for the top agricultural product in Brazil means that Brazil’s exports is 35 times more concentrated in that product compared to the world. The fact that the top ten agricultural products in Brazil have higher RCA index than the top ten in South Africa is an indication that Brazilian exports are relatively more concentrated in those products. Figures 3 and 4 display the RCA evolution for the ten products for which Brazil presents the highest RCA index in 2008. The most striking movement was the enormous increase in ethanol’s RCA. In the late 1990s its RCA ranged from 4 to 7, and from 2000 to 2006 it jumped from 4.3 to 33. Ethanol exports increased over the 2000s to be used as biofuel for automobiles. Meat’s RCA has also experienced a considerable increase over the 2000’s. RCA in bovine meat increased from less than 3 in 2000 to 22 in 2007. For poultry meat, RCA index went from 9 to 21. RCA in cane sugar has also increased substantially, and in this case the increase started in the early 1990’s. Finally, it is interesting to note the decrease in the importance of coffee and orange juice in Brazilian export basket, which are traditional tropical products. In 1990 their RCA index was above 30, dropping abruptly over thereafter. Overall, there was a decrease in RCA for traditional tropical products in favor of processed agro-food. Figures 5 and 6 show the top ten products in RCA index for South Africa. The two products with largest increase in RCA over the period were wine and citrus fruits. In 1992 South Africa’s RCA 9



in wine was below 1, increasing to a peak of 6.2 in 2006. As for citrus fruits, its RCA was around 6 in the early 1990s, reaching the value of 18.4 in 2007. These numbers mean that South African exports concentration in these agricultural products increased substantially, compared to the share of those products in world exports. On the other hand, there was a substantial decline in RCA in fruits and nuts. In the early 1990s its RCA index ranged between 8 and 10, and by 2007 it had dropped to 3. The good that presented the most dramatic variation over the period was cane sugar. In 1992 its RCA was below 1, jumping to 9 in 1998, to drop again down to 3.9 in 2007.



3.2. CONTRIBUTION TO TRADE BALANCE (CTB), EXPORTS AND IMPORTS RATIO (ER AND MR) Revealed comparative advantage is an important concept to investigate the country’s position in a given sector with respect to world markets. Yet, it is not the most suitable one to inspect how relevant the sector is for the country’s international trade. First, RCA indices do not necessarily order the importance of the sector on the countries’ own exports. To understand how this may happen, we will take an extreme example. Suppose the country 𝑐 is the only world producer in a given industry 𝑖. The RCA index for that product would then equal 𝑋𝑊 ⁄𝑋𝑐 . Suppose now that, for another industry 𝑗, country 𝑐 is not the sole world exporter and, furthermore, country 𝑐’s exports in that industry are larger than exports in industry 𝑖, that is, 𝑋𝑗𝑐 > 𝑋𝑖𝑐 . In that case, we would then have simultaneously that 𝑅𝐶𝐴𝑗 < 𝑅𝐶𝐴𝑖 and 𝑋𝑗𝑐 ⁄𝑋𝑐 > 𝑋𝑖𝑐 ⁄𝑋𝑐 , that is, industry j would present lower revealed comparative advantage, although its share in country c’s exports would be larger. The evolution of industry’s exports as a ratio of the country’s total exports (ER) is then an additional relevant measure to be studied. ER is computed by: (2)



𝑋𝑐



𝐸𝑅𝑖𝑐 = 𝑋𝑖𝑐,



where 𝑋𝑖𝑐 represents the country’s exports of sector i, and 𝑋 𝑐 are the country’s total exports. Second, RCA has no information on the impact of the sector on the country’s overall trade balance. ER does not contain this information either. While it measures the importance of each industry in total exports, it may not be a precise measure of the industry’s contribution to the trade balance. An industry may present large exports, but equally large imports, so that it does not contribute to the overall trade deficit or surplus. The industry’s contribution to trade balance depends on the amount of intra-industry trade, and the volume of intra-industry trade depends basically on the aggregation level and on the nature of the industry. The higher the aggregation level the largest the amount of intra-industry trade. In the extreme case where industry is defined 10



as a very specific product, intra-industry trade should be zero. As for the nature of the industry, intra-industry trade is more likely in industries where products are more differentiated, rather than homogeneous. The impact of a sector on the country’s trade balance could be relevant in policymaking decisions. Suppose, for instance, that a government faces balance of payments difficulties that require the generation of trade surpluses. The government may want to give incentives to sectors that are more prone to generate trade surpluses. The sectors contribution to trade balance would then convey important information to policy design. Hence, we also compute the contribution to trade balance index, which is given by: (3)
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where 𝑀𝑖𝑐 are imports of sector i and 𝑀𝑐 are total imports in country c. Finally, RCA does not consider the country’s imports, which is crucial for the trade balance determination. Although imports enter in the CTB computation, it is not possible to disentangle it from exports evolution. We then inspect the evolution of agricultural sector imports as a ratio of total imports, as in: (4)
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𝑀𝑅𝑖𝑐 = 𝑀𝑖𝑐.



CTB, ER and MR indices are computed using UN Comtrade data on country exports and imports value from 1988 to 2008 per HS-Code at the 6 digit level.



BRAZIL Figure 7 presents the evolution of these three indices, CTB, ER and MR, for the Brazilian agricultural sector. Agriculture’s contribution to trade balance increased over the past twenty years, rising from 15% in 1988 to almost 25% in 2008. There were two downturns: one in 1991 and another in 2000. The 2000 slump in agriculture CTB was driven exclusively by a reduction in exports ratio. As discussed previously, this may be, at least partially, attributed to a shock in the international sugar market. As for the first slump in 1988, it is accompanied by a simultaneous increase in imports and decrease in exports ratios. A bold price stabilization plan implemented by the newly elected government in 1990 introduced major changes to the economy, which, among other outcomes, resulted in credit restrictions to the agricultural sector. This effect coupled with serious crop failures over the period produced a reduction in agricultural production, resulting in both lower exports and higher imports in that year (OECD, 2005). It is interesting to notice that agriculture CTB increased after 2006, differently from RCA which decreased between 2006 and 2008. This difference between the two indices is due to the decrease 11



in agriculture imports over the period. Actually, imports ratio decreased from 12% in 1991 to only 5% in 2008. The decrease in agricultural imports in associated to the higher agricultural production over the period, which was due for most part to productivity improvements, as discussed in section 2.



SOUTH AFRICA CTB, ER and MR for South Africa are depicted in Figure 8. There are two noteworthy features about the evolution of these series. First, they are about half the size of the Brazilian ones in Figure 7, indicating the relatively lower importance of agriculture in South African international trade compared to Brazil. Second, exports variation is the main factor behind CTB changes from 1992 to 2008. It is interesting to note that CTB of agriculture in South Africa was negative in 1992. It increased sharply until reaching nearly 7% in 1998. It then ranged from 4 to 6% until 2005, decreasing thereafter. Imports ratio decreased until 2006, where it attained half its value from 1992. For the past two years, CTB increased due to a rise in exports ratio, despite the imports ratio increase.



3.3. RELATIVE PRICES Many analysts point out the increase of agricultural prices over the past decade as a factor that has helped commodity exporting countries such as Brazil and South Africa. To check this argument, we look at the evolution of the price indices of each country’s exports basket in agricultural goods. We have computed Laspayer's indices using the country’s exports as weight, as in: n
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where I tc, x is the exports price index at time t for country c, n is the number of products considered, x0,i is the quantity exported and p0,i the price of agricultural good i at the base year. The price indices for agricultural export prices for Brazil and South Africa are displayed in Figure 9. For this computation we use bilateral trade-flow data from 1995 to 2007 on quantity and value per HS-Code at the 6 digit level from BACI Dataset from CEPII. Indeed, after a decrease over the late 1990s, agricultural export prices increased sharply from 2003 to 2007 for both countries, despite a slight decrease in 2005. Note that South African prices experienced a lower overall variation compared to Brazil. We know, however, that economic incentives stem from relative prices, rather than from price levels. We have computed relative prices of agricultural exports for each country, defined as the 12



price index for the exports basket in agriculture as the ratio of price index of world exports of all goods comprised. All price indices were computed as in equation (6). Figure 10 presents the evolution of these relative prices. In fact, relative price behave quite differently from price levels. After an initial increase, they drop until reaching their lower value in 2003. For Brazil, relative prices in 2003 are half of their value in 1999, while the decrease was less steep for South Africa. There were considerable relative prices oscillations from then on, and their final value in 2007 is approximately the same as in 2003. For South Africa, the slight increase in relative agricultural prices in the late 1990s coincides with an increase in agriculture RCA. Over the 2000s, though, relative prices oscillations are much steeper and do not seem to have as counterpart corresponding changes in RCA. The relation between relative agricultural prices and RCA is even less clear for Brazil. The broad picture over the whole period is an increase in RCA and a decrease in relative agricultural prices in Brazil over the period. We can conclude, then, that relative price changes are not the main source of incentives inducing changes in RCA in agriculture for both countries. The deep economic reforms, in particular trade liberalization, must have played a larger role. Moreover, since Brazil is a major player in the market for several agricultural products, it is reasonable to wonder whether the increase in Brazilian agricultural exports has been a factor driving down their relative prices, that is, we would be observing a reverse causality in this case. Using the same procedure as for the data is Figures 9 and 10, we have computed the terms of trade for Brazil and South Africa, that is, we have computed price indices for each country exports and imports and computed their ratio, using BACI dataset. Figures 11 and 12 show the results for Brazil and for South Africa, respectively. Each of the Figures contains two series: the terms of trade for overall exports and imports, and the terms of trade considering exclusively agricultural products. All price indexes were computed as in equation (6) above, using alternatively exports or imports share as weights. Brazilian terms of trade experienced some oscillation over the period, with its final value in 2007 being approximately 7 percentage points lower than the initial one in 1995. The terms of trade for agricultural goods followed fairly the same path, but at a higher level than overall terms of trade. That is, compared to 1995, agricultural exports prices as a ratio of agricultural imports prices were higher than relative prices of exports and imports for the whole trade basket. This difference increased between 2004 and 2006, when terms of trade for agricultural products increased whereas overall terms of trade decreased. South African terms of trade have followed a quite different path. From its minimal value in 2000, it increased, with some fluctuation, until reaching in 2007 a value more than 6 percentage points higher than the one in 1995. Surprisingly, the terms of trade for agricultural goods evolved in opposite direction with respect to overall terms of trade for most of the period. Both series are stable from 1995 to 1998, and starting diverging thereafter. Agriculture terms of trade increases, 13



while the overall one decreases. The trends are reversed over the early 2000s, and the agriculture terms of trade ends up in 2007 with a value about 6 percentage points lower than the one in 1995.



4. PATTERN OF CHANGES IN COMPARATIVE ADVANTAGES 4.1. TRANSITION PROBABILITIES Exports and imports of specific goods change over time as a response to economic incentives, such as changes in relative prices, in domestic and foreign trade policy and in macroeconomic environment. As a result the ordering of comparative advantage indices also changes over time. In order to measure goods’ mobility over time, we have computed transitions probabilities for each one of the indices. We have computed them separately for the set of all traded goods and for the subset of agricultural goods only, in the following way. First, we have ordered all products with respect to the index value for each year. Second, we have grouped the goods into deciles for each year. Finally, we have computed the frequency of goods’ shifting across deciles over the whole time frame. We denote these frequencies the transition probabilities across deciles. The probability a variable in state i moves to state j in the following period, pˆ ij , is computed by the following equation:
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where xtik is equal to one if good k is at state i and it is equal to zero otherwise. For the computation of these probabilities we used data from 1992 through 2008 provided from UN Comtrade at the sixth digit HS code level Let us start with the transition probabilities for the RCA index, presented in Figures 13 and 14, for Brazil and South Africa, respectively. The corresponding values are shown in Tables 1 and 2, where a number in line i and column j indicates the probability a product shifts from the ith to the jth decile. Comparing the two countries, we observe that there is less mobility of products across deciles in Brazil than in South Africa. On average, the probability of staying in the same decile is 7 percentage points higher in Brazil compared to South Africa. This means that there is relatively more stability over time in the ranking of RCA for Brazil. This may be a sign that changes in economic incentives were less intense in Brazil than in South Africa, hence inducing less variation in specialization patterns. Alternatively, if Brazilian exports are more concentrated in general, as we have seen to be the case for agricultural exports, their ordering would be more stable when subject to comparable changes in incentives. 14



For both countries, mobility is lower towards the extreme deciles, and this effect is larger towards the 10th decile. It means that it is less likely that the country will lose comparative advantage in products in which it has strong comparative advantages, and even less likely it will gain in products with low comparative advantage to start with. The probability of remaining in the 10th decile is 83.3% for Brazil and 77.5% for South Africa. There is more fluctuation of relative comparative advantages in the central deciles. The persistence of RCA deciles is lowest in the 4th decile, reaching 34.5% and 27.6% for Brazil and South Africa, respectively. This probability then increases again up to approximately 50% for both countries in the 1st decile. These patterns are very similar for the transition probabilities considering exclusively agricultural goods, shown in Figures 15 and 16 and in Tables 3 and 4. There is higher persistence towards the extremes of the distribution for both countries and there lower variation in comparative advantage patterns for Brazil compared to South Africa among agricultural goods. The pattern of transition probabilities for the CTB index, presented in Figures 17 to 20 and Tables 5 to 8, has slight differences compared the ones for RCA. CTBs show more persistence over the extreme deciles in the same fashion as for RCAs, with the exception of Brazilian agricultural products. In that case, there is no evidence of more persistence in CTB ordering for goods with higher trade surpluses. For the 1st decile in particular, the probability that a product remains in that decile or moves to the 2nd and 3rd deciles is virtually the same, around 27% (please, refer to the probabilities in Table 8. Nevertheless, there is clearly more persistence in the 10th decile, where over 80% of the decile’s products remain there over the whole period. Hence, there considerable more mobility of CTB among agricultural goods in Brazil for those in which the country has higher trade surpluses. For the overall trade basket, CTB mobility is lower in Brazil than in South Africa, that is, for each decile, the probability a product remains in that decile over the whole period in higher for Brazil, and the average difference is near 8%. No such pattern is observed when exclusively agricultural goods are considered. For instance, the probability for an agricultural good to remain in the 1st decile is 23% higher in South Africa than in Brazil, whereas the probability of remaining in the 2nd decile is 20% lower in South Africa. We have seen that the comparison of RCA mobility across the two countries is similar when considering all goods or exclusively agricultural goods: there is less mobility in Brazil than in South Africa. The same is not true for CTB mobility. There is less CTB mobility in Brazil all goods comprised, but no clear pattern when only agricultural goods are considered. This result indicates that imports rankings of agricultural goods are more volatile across the two countries.



4.2. DISPERSION 15



RCA Both Brazil and South Africa have experienced deep economic changes in the early 1990s which, among other measures, removed trade barriers and distortions. We have seen that both countries experienced an increase in their revealed comparative advantage indices in agriculture thereafter. We now investigate how these changes have affected the dispersion of comparative advantages and the pattern of its evolution. We compute the standard deviation and the score for each variable studied. The score is the sample standard deviation divided by the sample mean, as in: n
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where x is the considered variable. Figure 21 shows that the RCA’s standard deviation for South Africa is larger than for Brazil throughout the period. There was decrease in RCA’s standard deviation in the early 1990s for both countries. There was a slight increase for South Africa in the late 1990s, and after 2005 it dropped sharply. For Brazil, standard deviation of RCA decreased over the whole period. The overall decrease in standard deviation for both countries indicates that they comparative advantages became more concentrated. A large part of the standard deviation fluctuations are associated to changes of the RCA mean, as shown in Figure 22. The score, measured as the ratio between the standard deviation and the mean, present less variation than the standard deviation. For Brazil, in particular, the score path is virtually a flat line with a mild negative slope. It is interesting to note that, when controlled for the difference in means, Brazilian exports are even more concentrated compared to South Africa. Notice that Figures 21 and 22 comprises all goods, not only agricultural ones. We had seen that RCA in agriculture increased over the periods, but RCA in non-agricultural goods decreased. This result reflects the fact that RCA average, all goods comprised, has decreased. Figures 23 and 24 present the same measures considering exclusively agricultural products. Comparing Figures 21 and 23, we see that comparative advantages are less dispersed among agricultural goods than for overall export, which is quite reasonable. Goods in the same sector should use factors of production in comparable intensities and their relative productivities in production should not differ much, in comparison to goods from all sectors. Thus, comparative advantages should be more similar among goods in the same sector, if comparative advantages stem from relative factor endowments or relative productivities in production. There is a striking difference between the two countries, though. While RCA standard deviation path for agricultural and for overall goods are quite similar in Brazil after 1992, the 16



corresponding paths are very different for South Africa. South African RCAs became less concentrated from 1992 to 1995 for both agricultural and overall goods, and from then on they follow diverging paths. Dispersion in agricultural goods exports specialization decreased until 2001 and increased thereafter, and the opposite is true when all goods are considered. Nevertheless, Brazil presents less dispersion in RCA among agricultural goods than South Africa, similarly to the case with all goods comprised. One interpretation for the evolution of exports specialization dispertion in agriculture is the following. Before the 1990s’ reforms, South African control boards distorted agricultural prices, keeping the prices of some products artificially high. This policy may have induced exports concentration on the goods with above ‘normal’ prices. Trade liberalization and the new Marketing of Agricultural Products Act have reduced distortions in product prices. The resulting change in relative prices must have induced a reduction in exports of the previously favored goods, balancing exports to reflect the new, less distorted, relative prices. Thus, exports dispersion among agricultural goods decreased. A number of measures were implemented in 2006/07 to strengthen the viability of emerging farms, in the land and agrarian reform context. The benefits were not directed to specific agricultural products; rather, they provided the right conditions for the most efficient or those with better price incentives to flourish. The consequence was a deeper specialization in agricultural exports over the period, thus higher dispersion. With respect to Brazil, the import-substitution industrialization policy represented an across the board disincentive for the agricultural sector. With trade liberalization and the end of the antiagricultural policies, the sector was able to develop. As a consequence, comparative advantages in specific products were revealed and exports became more specialized, thus the more dispersed RCA. Comparing standard deviations to scores, two noteworthy differences emerge from the RCA for overall goods. First, changes in standard deviation for RCAs among agricultural goods follow changes in their mean. The score path is very similar to the evolution of standard deviation. Second, when controlling for differences in means, the difference in comparative advantages concentration between the two countries diminishes. That is, the differences in scores are lower than the difference in standard deviation.



CTB Figures 25 and 26 display the evolution of CTB standard deviation for overall goods and for agricultural goods, respectively. For overall goods, in Figure 25, there is no clear tendency in standard deviation paths. Moreover, there is no major difference between the standard deviation series for the two countries. At some periods the standard deviation is higher for South Africa, and in others it is higher for Brazil, with no sizeable difference between them. There is, nevertheless, somewhat more fluctuation for South Africa.
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Among agricultural goods, in Figure 26, the situation is quite different. CTB is clearly more dispersed in Brazil than in South Africa. Additionally, there is more fluctuation of this dispersion over time for Brazil.



4.3. CORRELATIONS So far we have studied the behavior of several indices that measure comparative advantage patterns for Brazil and South Africa, with a focus on agricultural goods. We now examine the relation among these measures and their evolution through the computation of Spearman’s rank correlation coefficients, which is defined by: n
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where x and y are the variables considered and 𝑥̅ and 𝑦̅, their averages. We have ordered goods with respect to price levels and their volatility, RCA and CTB for agriculture, and their growth rates. We have used these ranking as the x and y variables in equation (8). We have thereby computed the Spearman’s rank correlation, in pairs, among the variables. Tables 9 and 10 present the results for Brazil and South Africa, respectively. The first set of coefficients in Table 9 corresponds to the Spearman’s rank correlation between the variables’ rankings for Brazil over the whole period studied, 1995-2007. A few results are noteworthy. First, the rankings of RCA and CTB growth are positively correlated with the ranking of price volatility. This means that Brazil has gained comparative advantages among goods with higher price volatility. There are two competing hypothesis to evaluate this finding. One hypothesis is that exporters have profited from the opportunities offered by volatile markets. The observed correlation between price volatility and export would then reflect a favorable facet of volatility. The second hypothesis is that the specialization pattern evolved due to other incentives than the price volatility itself. In this case, exports are becoming more vulnerable to price volatility, which would not be beneficial for the country. Second, the rank correlation coefficient for RCA and its growth rate is positive but close to zero. A coefficient close to 1 would be a sign of a concentration tendency of comparative advantages, where high RCA products would be also the ones with faster increasing RCA. Since the coefficient is close to zero, there does not seem to be much concentration tendency. The same is true for the CTB index: its value ranking have low correlation with its growth ranking, although this correlation is higher than the corresponding one for the RCA ranking. One should notice that this is result is in line with the evolution of the score. We have seen that the score is virtually constant over the time period studied, which indicates no tendency for concentration.
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Third, RCA and CTB rankings are highly correlated. Products with higher RCA index on average also have higher CTB, which is a reasonable result. RCA captures specialization in exports. At a more disaggregated level, as in our data we use, we should not expect much ‘intraindustry’ trade, particularly in the agricultural sector where products are homogeneous. Thus, the contribution to trade balance should be correlated to exports specialization. That is, the country should tend to import less of products it exports more. The second and third sets of results in Table 9 present the ranking correlation for the period 1995-2000 and 2001-2007 separately. There are important differences between the two decades. First, the ranking correlation between RCA and CTB is considerably higher over the second period. Second, the RCA and its growth rate ranking have a considerably higher correlation over the second period, and the same is true for CTB. Therefore, there is more RCA and CTB concentration over 2001-2007 than during the late 1990s. Finally, the coefficients referring to price volatility changed sign between the two periods. Over the 1990s, price volatility ranking was positively related to RCA ranking, and negatively related to the ranking of RCA growth. Hence, RCA was on average higher in goods with higher price volatility, but RCA increased faster for goods with low price volatility. Effectively, over the 2000s the coefficient for price and RCA changed sign: RCA became higher in goods with lower price volatility. However, price and RCA growth rankings became positive over the 2000s, pointing to a possible return to the 1990s pattern where RCA and price volatility rankings were positively related. The evaluation of this results depends on whether it is the volatile nature of some markets that attract exporters or not, as discussed above. Table 10 presents the Spearman’s ranking coefficients for South Africa. The coefficients for the whole period, 1995-2007, have some interesting features. First, the coefficients for price volatility vs. RCA and for price volatility vs. CTB are both negative: CTB and RCA are higher in goods with lower price volatility. This is also true over the sub-periods, in the second and third sets of results. Thus, South Africa has comparative advantage in goods with lower price volatility. Nonetheless, the ranking between price volatility and the growth rate of RCA and CTB are positively related. Hence this picture may be reversed in the future, if this tendency continues. Second, the rankings of RCA and its growth rate are negatively related: RCA grows faster for goods with lower RCA. This should bring about more dispersion for this index. This effect should not be strong, though, since the coefficient’s value is close to zero. The same is true for CTB and its growth rate. It is worth mentioning that this result is the opposite of what we found for Brazil. Third, like in the Brazilian case, RCA and CTB ranking coefficients are close to one. 19



As for the ranking correlation across sub-periods, two features are worth mentioning. First, the coefficient for CTB and CTB growth changes sign between periods. It is positive for the first sub-period, indicating a concentration tendency and negative for the second. Second, over the late 1990s RCA grew faster for goods with low price volatility, and this tendency was reversed over the 2000s. A similar pattern was found for Brazil. WE COMPLETE THE RANK CORRELATIONS ANALYSIS BY EXAMINING THE CORRELATION BETWEEN THE RANKINGS OVER THE PERIOD 1995-2000 TO THOSE OVER 2001-2007, DISPLAYED IN T ABLE 11. THE CORRELATION BETWEEN PRICE RANKINGS OVER THE TWO PERIODS IS VERY CLOSE TO ONE , WHICH IS EXPECTED . T HE ORDERING OF PRICES SHOULD NOT CHANGE MUCH OVER A RELATIVELY SHORT PERIOD OF TIME . PRICE VOLATILITY RANKINGS , THOUGH, PRESENT A POSITIVE BUT MUCH SMALLER CORRELATION . COMPARATIVE ADVANTAGE PATTERNS DO NOT CHANGE SUBSTANTIALLY OVER THE TWO PERIODS : RCA RANKINGS ARE POSITIVELY CORRELATED , WITH A COEFFICIENT NOT TOO FAR FROM ONE . T HE COEFFICIENT FOR CTB IS ALSO POSITIVE , BUT IT IS LOWER THAN THE ONE FOR CTB. T HUS , THERE IS MORE STABILITY IN RCA THAN CTB RANKINGS OVER THE TWO DECADES . T HE VALUES OF THE COEFFICIENTS ARE VERY CLOSE FOR THE TWO COUNTRIES , WITH THE ONLY EXCEPTION BEING CTB: THE COEFFICIENT IS HIGHER FOR S OUTH A FRICA. T HESE RESULTS ARE CONSISTENT WITH WHAT WAS FOUND WITH RESPECT TO TRANSITION PROBABILITIES .



5. CONCLUDING REMARKS Brazil, one of the ten largest economies in the world, ranks fourth in agricultural area. The country is among the 10 largest producers for approximately 45 agricultural products. South Africa also has an important agricultural sector, though eclipsed by the country’s large endowments of precious stones and metals. These two countries have a history of strong government intervention, which distorted economic incentives and inhibited the expansion of their policy-unrelated comparative advantages. Deep pro-market reforms marked both countries in the early 1990s, bringing macroeconomic stability within a more democratic environment. In this context, we have analyzed the evolution of comparative advantages in agriculture in Brazil and South Africa after reform. We have observed an overall increase in exports concentration in agriculture of both countries over the past twenty years, in particular in Brazil. There were important changes for the ten products with highest RCA. The role of traditional tropical products decreased in Brazil in favor of processed products, while wine emerged as an important export good for South Africa. Agricultural imports have decreased over the period, reflecting the development of the sector in both countries. Agriculture’s contribution to trade balance increased for Brazil for the whole periods, but for South Africa this was true only the early 1990s. Agriculture’s importance keeps growing in the Brazilian economy, whereas one has the impression that, for South Africa, it has stabilized, or even declined slightly, after an initial upsurge following reforms. Hence, Brazil
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seems to have been more successful in creating the right environment for the development of the agricultural sector. We have also investigated the pattern of changes in comparative advantages under three perspectives. First, we have studied the stability of the ordering of products according to comparative advantage measures, and we have found that exports specialization pattern is more stable for goods at the top and for those at the bottom of comparative advantages ordering. Moreover, Brazilian exports specialization in agricultural products is more deeply established compared to South Africa. This may be the consequence of the difference in the nature of the distortions before reforms in the two countries. In South Africa prices of specific agricultural products were distorted, whereas in Brazil the import substitution program had an across the board anti-agriculture impact. For this reason, the specialization built over the years within agriculture in Brazil relied on the countries policy-unrelated comparative advantages within the sector, while in South Africa they responded to distorted incentives. The result was a relatively more fragile and subject to change pattern of specialization in agriculture in South Africa. Second, we have analyzed the evolution of the dispersion of comparative advantages across products over time. There is no sign of deep changes in the dispersion of comparative advantages across products. It is interesting to note, though, that the initial impact of liberalization was towards a deeper specialization of exports pattern for Brazil and less specialization for South Africa. The explanation, again, may be linked to the nature of pre-reform distortions as discussed in the above paragraph. In South Africa, the reform changed relative prices within the agricultural sector, thereby re-balancing exports to reflect new and less distorted relative prices. The result was a less dispersed specialization pattern in the sector. For Brazil, on the other hand, by removing the anti-agriculture bias, reforms allowed the sector to further develop, thus deepening the specialization structure already in place. Finally, we have examined the correlations among the evolution of comparative advantages, their growth rates, price levels, and price volatility. One interesting result is that that Brazil has gained comparative advantage in products with higher price volatility, while the opposite is true for South Africa. Whether this means that South Africa is in a better position than Brazil or not depends on the underlying reason for the observed evolution of trade pattern. There are two competing hypothesis to evaluate this finding. One hypothesis is that is that the specialization pattern evolved due to other incentives than the price volatility itself. In this case, we could say that Brazilian agricultural exports are becoming relatively more exposed to price volatility than South Africa. Alternatively, Brazilian exporters may have profited from the opportunities offered by volatile markets. In this case the observed correlation between price volatility and export would be the result of a favorable aspect of volatility, and it would not necessarily mean that Brazilian exports are more vulnerable.
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Table 1 : RCA Transition Probabilites: Brazil 1992-2008 Decile 1 2 3 4 5 6 7 8 9 10 1 51,7 24,83 11,32 5,62 2,75 1,43 0,95 0,59 0,54 0,29 2 21,44 37,89 22,1 9,02 4,44 2 1,4 0,85 0,46 0,39 3 8,56 20,71 33,97 21,45 8,76 3,52 1,5 0,83 0,43 0,28 4 4,23 8,28 19,46 34,48 20,9 7,88 2,82 1,09 0,67 0,21 5 2,05 3,74 8,3 19,42 36,13 20,1 6,74 2,49 0,67 0,35 6 1,15 1,9 3,46 6,71 19,45 39,15 20,27 5,64 1,87 0,4 7 0,8 1,17 1,58 2,53 5,62 19,1 43,33 21,23 4,01 0,62 8 0,58 0,7 0,72 1,12 2,32 5,19 19,6 49,12 18,85 1,79 9 0,39 0,27 0,51 0,7 0,84 1,81 3,59 17,67 60,69 13,55 10 0,2 0,2 0,25 0,27 0,38 0,51 0,65 1,47 12,83 83,23



Table 2: RCA Transition Probabilites: South Africa 1992-2008 10 Decile 1 2 3 4 5 6 7 8 9 1 53,11 23,23 9,9 4,97 2,8 2,15 1,54 0,83 0,87 0,59 2 20,63 35,41 21,13 9,62 5,31 2,9 2,07 1,31 0,97 0,65 3 8,28 19,34 29,65 20,67 10,23 5,25 3,28 1,88 0,85 0,57 4 4,29 9,74 19,58 27,56 18,69 9,87 5,17 2,9 1,47 0,72 5 2,69 5,13 10,03 19,3 27,4 19,34 9,32 4,29 1,76 0,74 6 2,05 2,94 4,93 9,16 19,38 28,85 19,4 8,78 3,59 0,91 7 1,43 1,97 2,72 5,06 9,48 19,35 31,56 19,99 6,69 1,75 8 0,94 1,18 1,59 2,55 4,6 8,47 19,46 38,77 19,43 3,01 9 0,76 0,87 0,95 1,39 1,95 3,58 6,99 19,29 50,35 13,86 10 0,44 0,64 0,49 0,56 0,75 0,86 1,66 2,63 14,48 77,47



Table 3: RCA Transition Probabilites - Agricultural Products: Brazil 1992-2008 Decile 1 2 3 4 5 6 7 8 9 10 1 45,15 25,76 13,71 8,03 4,02 1,52 1,11 0,28 0,42 0 2 26,11 33,71 22,18 8,37 4,94 1,65 1,65 0,63 0,51 0,25 3 10,39 20,78 33,22 20,09 7,42 4,79 2,17 0,8 0,23 0,11 4 3,76 10,18 16,81 33,52 22,9 9,62 2,65 0,44 0,11 0 5 2,21 4,19 8,16 19,18 35,5 21,5 7,06 1,21 0,77 0,22 6 0,96 1,82 3,21 8,55 19,98 41,24 18,7 4,17 1,28 0,11 7 0,84 0,84 1,58 2,43 5,7 18,16 47,52 19,32 3,38 0,21 8 0,42 0,1 0,94 1,26 1,99 3,25 16,77 55,45 18,55 1,26 9 0,42 0,1 0,31 0,21 0,21 0,73 3,65 17,5 66,25 10,63 10 0 0,1 0,21 0 0,1 0,42 0 1,36 9,75 88,05
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Table 4: RCA Transition Probabilites - Agricultural Products: South Africa 1992-2008 Decile 1 2 3 4 5 6 7 8 9 10 1 53,09 24,19 10,68 5,03 2,72 1,78 0,94 1,36 0,10 0,10 2 21,41 35,48 22,21 10,15 5,53 2,41 1,51 0,60 0,60 0,10 3 8,33 21,43 29,86 21,43 8,13 4,96 3,08 1,49 0,79 0,50 4 3,95 8,89 18,77 32,71 20,06 8,40 4,35 1,98 0,59 0,30 5 3,03 4,01 10,75 18,18 29,33 20,63 8,02 3,91 1,27 0,88 6 1,76 2,25 3,82 6,95 20,45 31,02 23,68 7,34 2,05 0,68 7 0,97 1,36 2,34 3,12 9,06 21,05 33,82 21,93 5,36 0,97 8 0,58 1,66 0,97 2,43 3,02 7,89 19,18 42,16 19,67 2,43 9 0,68 0,39 0,78 0,97 1,45 2,04 5,63 18,14 56,45 13,48 10 0,20 0,29 0,59 0,39 0,59 0,39 0,69 1,77 14,06 81,02



Table 5 : CTB Transition Probabilites: Brazil 1992-2008 Decile 1 2 3 4 5 6 7 8 9 10 1 53,31 26,81 10,1 4,69 2,13 1,36 0,58 0,51 0,35 0,16 2 22,53 40,79 23,12 8,27 2,69 1,36 0,76 0,24 0,2 0,05 3 7,96 21,72 38,91 20,94 6,7 2,2 0,96 0,45 0,13 0,04 4 3,12 6,07 20,19 39,41 21,96 6,33 1,92 0,76 0,12 0,11 5 1,61 2,64 5,9 20,44 41,95 20,42 5,22 1,3 0,42 0,09 6 0,8 1,14 1,97 5,34 19,68 46,65 19,6 3,88 0,71 0,23 7 0,58 0,59 0,93 1,8 4,44 18,81 51,23 18,93 2,32 0,38 8 0,27 0,2 0,37 0,68 1,32 3,23 18,15 58,91 15,99 0,88 9 0,19 0,09 0,16 0,29 0,41 0,81 2,38 14,97 69,52 11,17 10



0,09



0,04



0,01



0,08



0,15



0,2



0,36



0,82 11,04



87,2



Table 6: CTB Transition Probabilites: South Africa 1992-2008 Decile 1 2 3 4 5 6 7 8 9 10 1 52,54 27,09 10,33 4,41 2,31 1,51 0,6 0,6 0,33 0,28 2 22,66 36,19 22,7 9,99 4,36 1,98 1,12 0,67 0,24 0,09 3 9,1 21,24 31,24 21,65 9,6 3,96 1,96 0,69 0,36 0,19 4 4,08 9,21 20,99 30,3 21,19 8,97 3,44 1,17 0,5 0,17 5 2,09 4,09 9,91 20,97 31,59 20,28 7,49 2,57 0,78 0,23 6 0,94 1,93 3,74 8,66 20,65 35,02 20,4 6,71 1,66 0,3 7 0,66 0,97 1,63 3,6 7,68 21,39 39,29 19,87 4,22 0,69 8 0,34 0,49 0,73 1,23 2,52 5,95 20,74 47,77 18,68 1,54 9 0,31 0,25 0,34 0,46 0,77 1,44 4,5 19,08 61,1 11,74 10 0,14 0,1 0,14 0,17 0,16 0,31 0,62 1,4 12,62 84,33
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Table 7 : CTB Transition Probabilites - Agricultural Products: Brazil 1992-2008 Decile 1 2 3 4 5 6 7 8 9 10 1 27,5 27,5 25 10 5 5 0 0 0 0 2 5,13 38,46 28,21 5,13 12,82 5,13 2,56 2,56 0 0 3 15,22 21,74 13,04 30,43 10,87 8,7 0 0 0 0 4 4,26 4,26 23,4 23,4 19,15 14,89 4,26 4,26 2,13 0 5 3,92 3,92 13,73 21,57 33,33 23,53 0 0 0 0 6 1,85 1,85 5,56 9,26 14,81 24,07 35,19 7,41 0 0 7 0 2,13 0 10,64 2,13 29,79 27,66 21,28 6,38 0 8 2 0 6 0 0 4 22 40 26 0 9 1,92 0 0 0 0 0 3,85 30,77 50 13,46 10 0 0 0 0 0 0 0 0 19,57 80,43



Table 8 : CTB Transition Probabilites - Agricultural Products: South Africa 1992-2008 Decile 1 2 3 4 5 6 7 8 9 10 1 50,85 30,51 10,17 5,08 1,69 0 0 1,69 0 0 2 27,78 18,52 29,63 9,26 9,26 3,7 0 0 1,85 0 3 9,23 21,54 15,38 32,31 15,38 4,62 0 1,54 0 0 4 12,12 9,09 18,18 16,67 18,18 13,64 10,61 1,52 0 0 5 3,13 4,69 10,94 18,75 21,88 25 10,94 4,69 0 0 6 0 1,41 8,45 16,9 19,72 29,58 12,68 8,45 2,82 0 7 1,35 1,35 5,41 5,41 5,41 24,32 29,73 24,32 2,7 0 8 1,49 1,49 1,49 0 4,48 5,97 29,85 26,87 23,88 4,48 9 0 0 0 0 0 1,49 5,97 19,4 58,21 14,93 10 0 0 0 0 0 0 3,03 4,55 15,15 77,27



Table 9: Spearman's rank correlation: Brazil 35



1995-2007 Price Price RCA CTB RCA growth CTB growth Price volatility



RCA



RCA growth



CTB



CTB growth



Price volatility



1 -0,021



1



0,045



0,738



1



-0,078



0,063



-0,010



1



-0,002



0,166



0,228



-0,071



1



-0,042



0,016



-0,024



0,020



0,035



1



1995-2000 Price Price RCA CTB RCA growth CTB growth Price volatility



RCA



RCA growth



CTB



CTB growth



Price volatility



1 0,053



1



0,062



0,660



1



-0,025



0,016



0,004



1



0,028



0,063



0,183



0,022



1



-0,121



0,010



0,070



-0,049



0,000



1



2001-2007 Price Price RCA CTB RCA growth CTB growth Price volatility



RCA



RCA growth



CTB



CTB growth



Price volatility



1 -0,026



1



0,014



0,806



1



-0,045



0,130



0,068



1



0,008



0,258



0,246



-0,069



1



-0,082



-0,071



-0,094



0,032



0,053
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1



Table 10: Spearman's rank correlation: South Africa 1995-2007 Price Price RCA CTB RCA growth CTB growth Price volatility



RCA



RCA growth



CTB



CTB growth



Price volatility



1 -0,028



1



0,026



0,726



1



-0,078



-0,018



-0,034



1



-0,001



-0,030



-0,032



-0,071



1



-0,045



-0,183



-0,203



0,034



0,038



1



1995-2000 Price Price RCA CTB RCA growth CTB growth Price volatility



RCA



RCA growth



CTB



CTB growth



Price volatility



1 -0,028



1



0,002



0,685



1



0,034



-0,003



-0,043



1



0,006



0,182



0,217



0,090



1



-0,124



-0,161



-0,191



-0,020



-0,069



1



2001-2007 Price Price RCA CTB RCA growth CTB growth Price volatility



RCA



RCA growth



CTB



CTB growth



Price volatility



1 -0,079



1



0,002



0,708



1



0,018



-0,051



0,011



1



-0,061



-0,083



-0,175



0,293



1



-0,051



-0,130



-0,120



0,000



0,014



37



1



Table 11: Spearman's rank correlation 1995-2000 and 2001-2007 comparison Price Price volatility RCA CTB



Brazil



South Africa



0,990



0,989



0,241



0,258



0,806



0,838



0,686



0,780
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