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Chapter One
INTRODUCTION

1.1. INTRODUCTION

Many studies developed in Costa Rica have discussed the implications of the opening of trade
process on the country’s economy. Most of the studies agree on the fact that the process has shifted
production towards non-traditional products, exports have been highly promoted and the effect on
income distribution has been positive. A minority of the studies has been opposed to these
conclusions and has argued that the implementation of alternative trade policies to the opening of
trade would have been much more beneficial for the country. However, most of these conclusions
have been drawn on the base of common sense and descriptive data analysis, whereas only a few of
them have been based on quantitative analysis. Indeed, no well-known modelling technique has been
used to arrive at such conclusions and to apply scenario simulations for policy formulation. In addition,
the impact of the opening of trade has not been clearly separated from the effects of other structural
adjustment policies. It is imperative to add that there is also a lack of objectiveness in many of the
studies, as ideological interests have biased the debate on the opening of trade.

Such weaknesses call for the importance of analysing the opening of trade process by using a
modelling technique, based on a mere objective perspective. This justifies the realisation of this study,
which involves the construction of a computabie general equilibrium model to analyse more
realistically the opening of trade and to separate its effects from other structural adjustment policies.

1.2. STATEMENT OF THE RESEARCH PROBLEM

Costa Rica is a small and open country that enjoyed rapid development during the 1960s and
early 1970s, mainly based on exports of a few agricultural commodities, principally coffee and
bananas, and the expansion of industrial production. When the terms of trade deteriorated in the late
1970s, as coffee prices dropped and oil prices rose, the government applied expansionary domestic
policies to maintain GDP growth. However, the deficits of the public sector resulted in an acceleration
of inflation, an appreciation of the Colon, and growing balance of payments deficits, which were
largely financed through stepped-up external borrowing, especially from commercial banks.

By 1980, the Colon was seriously overvalued; uncertain economic policies led to capital flight
and loss of international reserves. The government allowed the Coldn to float by the end of 1980, but
as the unbalance in the public finances was not solved, the situation reached crisis proportions during
1981; GDP declined by 2.3 per cent, the current account deficit rose to 15.8 per cent of GDP, the non-
financial public sector deficit reached 13.6 per cent of GDP, and inflation climbed up to 37 per cent.
Faced with rapidly increasing debt service obligations and depletion of external reserves, Costa Rica
suspended the debt service to all but multilateral creditors in August 1981. In response, foreign
commercial banks stopped all voluntary lending to the country (MIDEPLAN, 1990).

As a way of facing the debt crisis, stabilising and reactivating the economy, Costa Rica began to
implement stabilisation and structural adjustment policies after 1984. The main component of such
policies is the opening up of the economy, which targets the integration into the world market. It is
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worth mentioning that these policies have been based on a new export-oriented strategy. The
participation in multilateral agreements, the Central American Common Market (MCCE) and the free
trade agreement with Mexico have also strengthened up the opening of trade in Costa Rica.

The main opening of trade policies are the reduction of import tariffs and export taxes, the
concession of export subsidies and the exchange rate devaluation. Some important changes have
occurred in the economy after the application of these policies. One example is the transformation in
the production structure, which is largely reflected on the agricultural sector. This sector had received
high protection for traditional activities such as coffee, bananas, sugar cane, meat and basic grains,
before the opening of trade started in 1984. These activities had historically played a key role for
Costa Rica’s economic development. However, after the new strategy started being implemented,
new non-traditional products such as pineapples, ornamental plants, flowers, melons, root vegetables
and some manufactures, became relatively more important for the GDP and the exports.

It has been argued that such a change in the structure of production has led to important
implications for the economy. Firstly, the discouragement of production in traditional activities has
created ‘social pressures’ for a large amount of producers who depend on them. Secondly, as
production of the new non-traditional products requires new types of technologies to be produced,
which are largely owned by multinationals and a few local producers, it has been argued that the
process has led to concentration in production and income. Many of the ‘traditional producers’, who
played a crucial role for the economy in the past, have left their rural villages to seek work in informal
activities in urban areas. Multinaticnal companies have recruited an important number of them who
have stayed in the rural areas. In both cases, it has been argued that social conditions of rural
households have deteriorated, which has consequently affected income distribution in the country.

Regarding international trade, the opening of trade policies have clearly promoted exports.
Exports of non-tradiional agricultural products and some non-traditional manufactures have been
rising ever since the opening up of the economy began. However, imports continue to growth faster,
which makes it difficult to determine whether the opening of trade has been effective to reduce the
negative gap in the balance of trade.

From the background already presented, it seems that the opening of trade has had several
implications on Costa Rica’s economy. The difficulty that arises around such problems is that other
structural adjustmen't policies, as for instance the deregulation of the economy and the reform of the
public sector, may have also impacted on the structure of production, the balance of trade and the
social conditions of households. The fact that the effects of the opening of trade policies have not
been isolated makes it difficult to be certain about the implications of the whole process.

1.3. RESEARCH OBJECTIVE

The research objective is to analyse the implications of the opening of trade process in Costa
Rica, focusing on production, income distribution and the balance of trade. The analysis is carried out
by using a Computable General Equilibrium (CGE) model that involves counterfactual simulation in
which policy instruments such as import tariffs, export taxes and export subsidies are manipulated, in
order to determine how the opening of trade would have impacted on the Costa Rican economy.




1.4. RESEARCH HYPOTHESES

In correspondence with the problem stated in Section 1.2, the hypotheses to be tested in this
research can be stated as follows:

1. The opening of trade process implemented in Costa Rica after 1984 has strongly affected
production, as the policy instruments tend to promote new export activities.

2. The opening of trade has worsened income distribution as on the one hand, it has benefited
production activities led by multinationals and large producers, and on the other hand, many rural
households have been affected as their production activities have been discouraged.

3. The promotion of exports has not led to a reduction in the balance of trade deficit, as aimed by the
opening of trade strategy.

1.5. METHODOLOGY

The methodology used in the research is explained in Chapter Four. Nevertheless, it is
important to briefly outline some aspects of it. The research hypotheses are tested by using a
Computable General Equilibrium (CGE) model whose construction was one of the tasks of the
research. The CGE model is static and calibrated to the Social Accounting Matrix (SAM) 1991 for
Costa Rica. The justification of using a CGE model! lies on the fact that it provides a rigorous
framework in which the interaction of all the economic actors across markets can be simulated
simultaneously, in a context where trade policies to open up the economy can be implemented.
Furthermore, such a type of model has not been constructed in Costa Rica to analyse the implications
of the opening of trade, as briefly mentioned in the introductory section of this chapter.

The analysis is comparative as it includes several policy simulation scenarios of the
counterfactual type, in which one simulates what the effects on production, income distribution and
the balance of trade would have been, if the opening of trade policies had been differently applied
with respect to the base year 1991. In addition, the model production function gives only the initial
production values for the base year 1991, but it is not included in the model! to iterate when carrying
out policy simulations. The selected policy instruments that are manipulated in the counterfactual
scenarios are import tariffs, export taxes and export subsidies, which have indeed been the main
policy variables used for opening up the economy in Costa Rica.

1.6. PLAN OF THE PAPER

This paper is organised as follows. After having introduced the paper in this chapter, Chapter
Two presents a theoretical review of the implications of trade liberalisation in developing countries.
Chapter Three summarises the opening of trade process in Costa Rica, where the main policies to
open up the economy are explained along with the performance of the economy during 1984-1996.
Chapter Four presents the methodology that is used to analyse the opening of trade process. The
core chapters of the paper are Chapters Five and Six. Chapter Five deals with the construction of a
CGE model to analyse the implications of the opening of trade in Costa Rica, where the assumptions
and the model structure are presented. Chapter Six is devoted to analyse the opening of trade by
carrying out counterfactual simulation scenarios through the manipulation of the policy instruments.
Finally, a brief summary of the chapters, the main findings of the research, the policy
recommendations and the future improvements to the CGE model are presented in Chapter Seven.
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Chapter Two

THEORETICAL REVIEW OF THE EFFECTS OF TRADE
LIBERALISATION IN DEVELOPING COUNTRIES

2.1. INTRODUCTION

The purpose of this chapter is to present a theoretical review of the effects of trade
liberalisation in developing countries, focusing on the traditional trade theory. It is well known that
neither markets are perfect nor an ‘invisible hand’ can help to optimise the use of resources;
therefore, trade policy becomes a key issue. However, it appears that the traditional trade theory
continues nowadays to be valid. The policies implemented by many developing countries since the
1980s are fimly based on such a theoretical approach.

The aim of the review presented in this chapter is to identify some of the effects that are
theoretically expected from liberalising trade in developing countries. Such effects are briefly
compared at the end of the paper with the effects found for Costa Rica, after having carried out a
general equilibrium exercise. The analysis focuses on the effects on production, welfare (income
distribution and employment) and the balance of trade. Trade liberalisation is analysed as a
package of policies aimed at the reduction of import tariffs, export taxes and export subsidies, i.e.
other sort of trade barriers are not considered. The effects of trade liberalisation are explained by
using the neoclassical general-partial equilibrium approach.

Section 2.2 analyses the expected effects of trade liberalisation in developing countries
according to the traditional trade theory. in Section 2.3, the potential effects of free trade on growth
and welfare are explained, and how such effects can pe tather positive if developing countries
liberalise trade. Section 2.4 briefly shows how the fundamentals of World Bank’s policies and the
General Agreement on Tariffs and Trade (GATT) are strongly based on the traditional trade theory.
Finally, Section 2.5 presents the final remarks of the chapter.

2.2. TRADITIONAL TRADE THEORY AND TRADE LIBERALISATION

2.2.1. The traditional view of trade and developing countries

The message of the traditional trade theory is clear about the benefits of free trade. More than
two hundred years ago, Adam Smith concluded that free trade should be the guiding principle for all
countries. In the early nineteenth century, David Ricardo elaborated the theory of comparative
advantage, which holds that countries benefit from trade when they specialise in the production of
the commodity of their comparative advantage. The classical and neoclassical theories explain that
because of factor endowments and technology differences, developing countries should specialise
in the production and export of primary commodities to developed nations in exchange for
manufactured products (Salvatore, 1995: 330). By allowing increasing capacity utilisation and the
exploitation of economies of scale, such an exchange enhances productivity and full employment of
production factors. Hence, the increasing national product leads to the maximisation of welfare in
the long run (Balassa, 1987: 32-33).
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However, these positive effects are threatened when countries implement barriers that impede
free trade. The most important type of barrier has historically been the import tariff, that is a tax or
duty levied on traded goods once they cross the national boundaries.! The other important type of
restriction is the export tax, which is a duty on exported commodities. Exports can also be enhanced
by an export subsidy, which is the granting of tax relief to the country’s exporters. These instruments
have been largely used by developing countries at different stages of their development.

2.2.2. Neoclassical general-partial equilibrium analysis
§.2.2.1. Expected effects of reducing an import tariff

According to the neoclassical general equilibrium analysis, a reduction of an import tariff tends
to lower the domestic price of the importable commodity, reducing it by the full amount of the tariff
for individual producers and consumers in the developing country.? However, the price of the
commodity is to remain constant for the developing country as a whole since the country itself
collects the tariff.

Figure 2.1. General equilibrium effects of a tariff reduction

Y
A

Exportable
commodity

Px/y=1

\P x;;' =2

Importable commodity X

Source: own construction.

Let us briefly illustrate the effects of the reduction of an import tariff. Figure 2.1 shows the
production frontier of a developing country that is labour-abundant and produces commodity Y.
Initially, the country produces at point A on its production frontier and consumes at point Conits
indifference curve. At the relative price Pxy=2, which includes an import tariff, the country
exchanges the distance BC (imports) for the distance AB (exports) with the rest of the world. Total
trade for this country is represented by the ‘trade triangle’ ABC. Let us suppose that the country
imposes a 100 per cent reduction in the ad valorem tariff on imports of commodity X. The first effect
occurs on the relative price of commodity X in the country, which is expected to fall to Pxy=1 for
domestic producers and consumers. Facing the lower new price, production is settled at point £
where the price line is tangent to the country’s production frontier.

The effects can be summarised as follows. On the production side, the country ends up
producing more of the exportable commodity and less of the importable commodity. The effect on
the balance of trade depends on the initial situation, which can only be known by applying a

? There are several types of import tariffs: the ad valorem tariff is expressed as a fixed percentage of the value of the
traded commodity; the specific tanff is expressed as a fixed sum per physical unit of the traded commodity; and the
gompound tariff, which combines an ad valorem tariff and a specific tariff (Salvatore, 1995: 220).
The reduction of the 4ariff in & devaloping country is never expected 1o affect world prices.
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quantitative analysis. However, the figure shows that there is an increase in total trade ~the ‘trade
triangle’ EFG becomes much larger, which can be explained by the fact that the country is more
specialised, so that it exports more of commodity Y and uses their export earnings to import more of
commodity X. Following the Stolper-Samuelson theorem, there is also an effect on wages. The
expansion in the production of commodity Y (the labour intensive commodity) requires a higher
labour-capital ratio (L/K) so that there is substitution of capital for labour, and the ratio of factors
remuneration (w/) rises. This leads to a higher capital labour ratio (K/L) in the production of both
commodities. As each unit of L is combined with more K, the productivity of labour increases leading
to an increase in real wages (w) in the long term. The final result is a greater share of labour
earnings in national income (Salvatore, 1995: 235).

Thus, the tariff reduction is expected to bring about positive effects for developing countries as
trade, production and income rise. This argument is also complementary to that of not imposing new
import tariffs. According to the theory, the imposition of new tariffs represents a threat for developing
countries as the affected imports supplier countries are likely to retaliate, which can create negative
effects for developing countries when the reaction comes from a developed country.

2.2.2.2. Expected effects of granting an export subsidy and reducing and
export tax

Traditional trade theory warns about other important forms of trade restrictions. Although there
are other types of trade restrictiors, this section considers only export subsidies and export taxes.
The reduction of an export subsidy must be expected to be positive, since the subsidy works as a
form of dumping.® By reducing export subsidies, developing countries avoid the imposition of
‘antidumping duties’ by other countries that may try to offset price differentials. However, the
common case in developing countries is the granting of export subsidies, which is expected to have
different implications in the economy.

Let us use the neoclassical partial equilibrium approach to analyse the effects of granting an
export subsidy to exporis of commodity Y. There appears in Figure 2.2 the demand (Dy) and supply
(Sy) of commodity Y, which is produced and exported by a developing country. In the initial situation,
the price without export subsidies is at point A, so that the country produces AC, consumes AB, and
exports the remaining BC. If the government grants an export subsidy to exports of commodity Y,
the immediate effect is to occur on the price. Assuming that the new price is settied at point G with
the export subsidy, this would represent a higher price for producers and consumers of commodity
Y. Atthis new price, the country produces GJ, consumes GH, and exports the remaining difference
HJ. Thus, the higher price of commodity Y benefits producers (and exporters) but harms consumers.
There is also an increase in the cost of the subsidy for the country’s taxpayers. Consumers’ loss is
represented by the area a + b, producers’ gains by the area a + b + ¢, and the increase in the cost
of the subsidy for the taxpayers by the area b + ¢ + d. The overall gain is defined by the sum of
triangles b and d. This means that producers-exporters gain more than the sum of consumers’ loss
and the increase of the cost of the subsidy for the taxpayers. The opposite can be expected from
decreasing an export subsidy where the most benefited agent is the consumer.

3 Dumping can be defined as the export of a commodity at below cost or as the sale of a commodity at a lower price
ir the international market than in the country itself.
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Figure 2.2. Partial equilibrium effects of granting
an export subsidy
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Broadly speaking, an export tax has the opposite effects to an export subsidy on domestic
price, consumption, output and exports. The effect of a reduction in export taxes can be expiained
as the effect of granting an export subsidy. By applying the partial equilibrium analysis already used
for the case of the export subsidy, one could conclude that the implication of reducing export taxes
would be positive for producers-exporters but negative for consumers.*

2.3. BENEFITS OF TRADE LIBERALISATION FOR DEVELOPING
COUNTRIES

2.3.1. Potential effects of free trade on growth

The traditional trade theory stresses the gains developing countries can obtain from free trade.
First, it represents a “vent for surpius’ since it feads to a full utilisation of otherwise underempioyed
domestic resources. Second, the expansion of international markets results in division of labour and
economies of scale. Third, free trade is a vehicle for the transmission of new ideas, new technology,
and managerial skills. Fourth, free trade is effective against monopolies as it stimulates greater
efficiency by domestic producers to meet foreign competition. These benefits are expected to work
together, hence increasing productivity growth and consequently growth in developing countries.

Most investigations confirm that after the Second World Wa}, there has been a significant
positive relation between primary exports and growth in developing countries. Such studies are
inspired by the trade-engine theory of Lewis and the generally accepted insights of Robertson,
Haberler, Balassa and Krueger who have also considered trade as an “engine of growth” (in Jepma,
1986: 94, 104). This conclusion has been recently supported by Kwasi (1996), who concluded that
the export effect of primary goods on GDP growth is rather positive (Kwasi, 1996: 473-474).

The impact of trade on growth comes from higher productivity, expanded production and
export revenues. These factors encourage productive domestic investments that are considered a
transition to a higher economic growth. The creation of investment begins when the export income
flows are spent on domestic consumption, on imports or saved. In the short run, the increase in
domestic demand as income increases, encourages the utilisation of underemployed resources and

4 According to Lerner's symmetry theorem, assuming zero balance of trade, an ad valorem export tax has the same
<effectsonrelative prices s en ad vaforem import tariff at the same raie on the importabie {see Vousden, $580:48}.
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thus creates new investment opportunities in the long term. If the investment opportunity creates
new savings, there will be a net increase in domestic capital formation. The new investment also
generates backward and forward linkages that are diverted into other sectors and the introduction of
new technology (Adams and Behrman, 1982: 19-22, 39-45).

The income generated from exporting primary commodities is also useful to finance imports,
mainly of capital goods. The availability of complementary imports (spare parts, intermediate
products, replacement equipment, etc.) is vital for achieving efficiency of resource use and
increasing the level of domestic investment; both elements are key aspects in the economic growth
process, as empirically proved by Maizels (1992).

2.3.2. Potential effects of free trade on income distribution, employment
and wealth

The positive effect of the higher growth resulting from free trade is expected to contribute to
the attainment of goals of income distribution, employment and wealth, as they interact with the
domestic distribution of income and wealth in numerous direct and indirect ways. The direct effect
depends upon the ownership of domestic factors used in production. When the distribution of factor
ownership is fair, trade is to have a substantial impact on the economic welfare (Griffin, 1989: 94).
Among the indirect effects are: returns to factors in other sectors of the economy; the impact of the
primary-export sector on exchange rates having widespread distributional implications; and the
beneficiaries cf government expenditures on goods and services that are financed by revenues
generated frcm primary-commodity exports (Thoburn, 1977: 23-24).

Balassa (1987) argues that outward-oriented strategies to export primary commodities by
developing countries: benefit the creation of employment because the activities on which the
exportation is based are labour intensive. The analyses carried out by Banerji and Riedel (1980),
Carvalho and Haddad (1981), Krueger (1983) and Fields (1984) support this argument (in Balassa,
1987: 30). The higher demand for labour leads to higher real wages. The effect on employment and
wages may be expected to contribute to rise incomes of the poor (Balassa, 1987: 38,39).

2.3.3. Maximising the benefits from trade

The defenders of free trade argue that the positive effects of trade have been hampered in
developing countries by the imposition of trade barriers. Balassa et. al. (1987) concluded that the
cost of protection in these countries is rather high in terms of growth. After applying estimations for
several countries in the 1960s, they found this cost equal to 9.5 per cent of GNP in Brazil, 6.2 per
cent of GNP in Chile and Pakistan, 3.7 per cent of GNP in the Philippines, and 2.5 per cent of GNP
in Mexico. They also concluded that countries with high protection have imposed a considerable
burden on production and exports, whereas countries with a relatively low level of protection have
achieved growth of agricultural production and important improvements in export performance
(Balassa ef. al., 1987: 88). Krueger and Michalopoulos (1985) showed that the average rate of
growth of both GNP and exports was higher for outward-oriented developing countries with relatively
balanced trade incentives than for inward-oriented developing countries characterised by high
protection during two periods 1960-1973 and 1973-1981 (in Balassa and Michalopoulos, 1987: 591).

Other studies have considered the impact of protection on welfare by applying partial and
general equilibrium analyses. Partial analyses carried out by Batchelor and Minford (1877), Stone
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(1977) and Cline et. al. (1978) among others, have helped to conclude that the reduction of
protectionism is positive in terms of welfare (in Milner, 1985: 125-126). Brown and Whalley (1980)
applied a general equilibrium analysis and concluded that the potential gains from removing tariffs
and other trade distortions can be very large (in Milner, 1985: 127-128).

Recent literature supports the idea that trade liberalisation in developing countries is likely to
result in economic growth. According to Helleiner (1993), “there is now a mainstream consensus
that openness in economic relations with the rest of the world — in trade and other spheres - is likely
to be conducive to economic growth” (Helleiner, 1993: 408). This is not a new proposition, however
the emphasis in the mainstream logic behind it has changed. The focus is no longer on the ‘static’
social costs of resource misallocation as resulted from an inefficient utilisation of trading
opportunities, but rather on the ‘dynamic’ role of free trade in stimulating productivity growth. Klein
et. al. (1987) concluded, by applying the LINK systems, that the imposition of tariffs and other trade
barriers hampers trade, and this consequently affects dynamic growth in production and therefore
welfare for all participants (Klein et. al. 1987: 84).

Contemporary developments in the theory of endogenous growth, starting with Romer (1986)
and Lucas (1989), provide a theoretical basis for the relationship between free trade and long-run
economic growth and development. This theory postulates that lowering trade barriers speeds up
the rate of economic growth and development. The long run results are the abscrption of new
technology developed in advanced countries at a fasier rate, new benefits that flow from research
and development, and larger economies of scale in production. Additionally, lower tariffs are
expected to lead to fewer prices distortions, more efficient use of domestic resources across
sectors, and greater specialisation along with more efficiency in production of intermediate inputs.

Michaely et. al. (1991) analysed the effects of trade liberalisation in developing countries and
concluded that in the long run, countries that have applied strong trade liberalisation processes can
expect no damaging effects on employment and an acceleration of economic growth. in addition,
balance of trade implications were found positive since exports reacted favourably to a significant
degree when trade liberalisation was applied. Imports also tended to increase but their trend
appears to be closely associated with that of exports, hence no balance of trade deterioration is
evident (Michaely et. al., 1991: 72, 87, 140-141). Similarly, several recent empirical studies have
analysed data on country performances of models of ‘export-led’ growth with results that appear to
demonstrate the advantages of freer trade from the point of view of both static and dynamic
efficiencies (in Edwards, 1993 and Paganetto and Scandizzo, 1996).

2.4. THE FUNDAMENTALS OF WORLD BANK’S TRADE POLICIES AND THE
GENERAL AGREEMENT ON TARIFFS AND TRADE

It seems that the traditional trade theory has recently strengthened up in developing countries,
where the economies have been opened and the trade policies simplified. In the 1980s, many
developing countries that had earlier followed an import substitution strategy began to implement
outward orientations based on the ideas of the traditional trade theory. The role of the World Bank
has been important in strengthening up this orientation, after the debt crisis of 1980-1982 and the

5 The. LINK system brings together major macroeconomic models for 79 countries, in a consistent world model for
studying global economic problems. For more details, see Klein ef. al. {1987) in Salvatore {1987), pp. 69-94.
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success of the so-called ‘Asian Tigers’. In general, the reforms have involved reductions in average
tariff rates and quantitative import restrictions, which have resulted in a much higher degree of
openness, as measured by the sum of export and imports as a ratio of GDP (Salvatore, 1995: 350).

The particular aspect of the liberalisation policies recommended by the World Bank is the
concession of export subsidies. The justification to such a policy relies on the fact that most
developing countries created an anti-export bias when implementing import substitution strategies.
World Bank studies, conducted by Krueger and Bhagwati, clearly argue that trade liberalisation is a
reform leading to more reliance on the price mechanism and a reduction in the anti-export bias of
trade regime. Thus, the introduction of export subsidies into such a regime is viewed as a move
towards liberalisation because it reduces the bias against exports (Dean ef. al. 1994: 3).

Studies by Michaely, Papageourgiou, and Choksi (1991) point out that trade liberalisation
should include an evaluation of policies concerning lowering tariffs and removing export taxes, in
addition to the implementation of export subsidies. Michaely (1986) confirms the idea of moving
from neutrality (no export bias) towards intensive liberalisation. Falvez and Kim (1992) argue that
export subsidies should also be considered as a method of avoiding balance of payments problems.
However, such incentives should be reduced simultaneously with import barriers.

Most of the developing countries that have implemented World Bank liberalisation policies
have also joined the General Agreement of Tariffs and Trade (GATT). This has increased the
chances of successfully implementing the refoims to open up the economies. The focus of the
GATT has been on market access through a reduction in trade barriers and the abolition of
discrimination among products. The GATT’s principles have also relied on the traditional trade
theory. Blackhurst, Marian and Tumiir {1877), as part of the staff of the GATT Secretariat, argued
that the benefits of trade liberalisation may be classified into consumption gains, production gains,
and economies of scale gains, among others. As a complement to the GATT, the Uruguay Round of
Multilateral Trade Negotiations (1986-1991) looked at the reduction of protectionism and the
removal of distortions to trade. After the Uruguay Round was held, over 80 developing and former
centrally planned countries have unilaterally liberalised their trade (Goldin and van der
Mensbrugghe, 1992: 5).

2.5. FINAL REMARKS

The traditional trade theory is quite clear in suggesting that trade policy in developing
countries should aim at freer trade, which is expected to lead to positive effects on exports and
production, as ‘static’ and ‘dynamic’ benefits appear. Consequently, the most important effect is
expected to be a higher growth, which makes possible the achievement of welfare benefits. These
are also the expected effects of trade liberalisation policies applied since the 1980s in developing
countries, as part of the World Bank structural adjustment policies, which have aimed at the
reduction of import tariffs and export taxes at a faster pace. The concession of export subsidies, as
part of such policies, seems te be the innovation made to the traditional trade theory, as exports are
to be temporally promoted to fight the anti-export bias and improve the balance of trade. This is
exactly how trade policy has been implemented in Costa Rica since 1984, as will be explained in the
following chapter.
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Chapter Three

THE OPENING OF TRADE PROCESS IN COSTA RICA

3.1. INTRODUCTION

At the beginning of the 1980s, the strategy of import substitution implemented in Costa Rica
since the 1950s showed its structural deficiencies. At the same time, there were a series of external
factors in the short run that affected the economy severely. Both situations generated the most severe
economic crisis since the 1930s. As a reaction to the crisis, the government began to convince a
great number of professionals, academicians and politicians about the urgency of changing the
strategy of development implemented since the 1950s. Besides this effort, international financial
institutions such as the International Monetary Fund (IMF) and the World Bank (WB), among others,
concentrated their financial support in accordance to such an initiative.

The reaction against the crisis was the application of adjustment policies to stabilise and
reactivate the economy. These policies were part of the Structural Adjustment Programmes
recommended by the IMF and the WB and were implemented through three processes, namely:
opening of trade, deregulation of the economy and reform of the public sector. The first process is the
core of the whole change, whereas the last two aim at creating a more appropriate environment to the
successful implementation of the opening of trade (Monge and Lizano: 1997: 9-10).

This chapter explains the opening of trade process in Costa Rica, focusing on the main policies
and the way in which the Costa Rican economy has performed after the process began. Section 3.2
defines the opening of trade and deals with its objectives. Section 3.3 shows the main opening of
trade policies and the evolution of the key policy instruments since 1984. The chapter alsc shows in
Section 3.4 the performance of the economy by explaining production, trade and fiscal variables.
Finally, the final remarks of the chapter are presented in Section 3.5.

3.2. DEFINITION OF THE OPENING OF TRADE AND ITS MAIN GOAL

The opening of trade is a mixture of liberalisation measures with temporal protectionist
measures, although its final aim is the liberalisation of trade as such. Damill and Keifman (1992)
argue that the opening of trade applies to all those policies designed to direct an economy towards
international markets, where exports are the core of the whole process. According to Rhee (1984), the
opening of trade has to be developed in a ‘neutrality regime’ in which economic policies favour the
export sector, so that it can compete in the international markets more fairly and without distortions.
Such a compensation is justified by the existence of distortions in the economy such as import tariffs
and export taxes and must be granted when exports are oriented to third markets and not to the
domestic market.® This is the type of strategy implemented in Costa Rica, where import tariffs and
export taxes are reduced, while exports are granted incentives when they are targeted towards third
markets.

8 For the case of Costa Rioa, third markets refer to ali the markets outside of Central America.
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The main objective of the opening of trade process in Costa Rica is the insertion of the
economy into the world market, as the domestic and the regional markets offer no possibilities for
economic growth in the long run. This strategy has forced the country to show greater levels of
competitiveness, which has consequently obliged it to implement the following reforms:

a) The reduction of protection to all those activities competing with imported goods through the
reduction of ‘import barriers’ and the elimination of distortions in domestic markets,

b) the concession of subsidies and other incentives to exports of non-traditional products, in order to
compensate the ‘anti-exports bias’ created with the strategy of import substitution,

c) the reduction of export taxes, and

d) the implementation of new macroeconomic policies aimed at creating a more beneficial and
stable environment to the opening of frade process.

Since 1984 the government has adopted trade policies to accelerate the insertion of the
economy into the world market. Morales and Corrales (1988) argue that the most important measures
to accelerate opening of trade process have been the reduction of tariff barriers and non-tariff barriers
to imports, the new incentives to non-traditionat exports and the poiicy of fiexible exchange rate. {tis
generally accepted that these policies have given a more neutral trade policy regime for the insertion
of new export activities into the international markets in similar conditions to those prevailing in the
absence of distortions (Monge and Lizano, 1997: 10).

3.3. OPENING OF TRADE POLICIES AFTER 1984
3.3.1. Reduction of export taxes and concession of export incentives

The opening of trade process initiated in Costa Rica in 1984 through the approval of several
faws aimed at the creation of a legal framework to support the new process, mainly the promotion of
non-traditional exports. Such legal changes began with the approval of the ‘Law for Export Promotion’
(Ley de Promocién a las Exportaciones) which aimed at the consolidation of the regulations to
promote exports. This law included among other things the creation of Export Promotion Zones
(Zonas francas), ‘export contracts’, and the National Council for Investments (Consejo Nacional de
Inversiones). The law also incorporated the reforms to the export tax regime along with the
simplification of procedures for obtaining export permits.

The creation of ‘export contracts’ is one of the main policies to promote exports. These
contracts guarantee free access to inputs and capital goods bought abroad for all non-traditional
export activities towards third markets. The reform also included the removal of most taxes on non-
traditional exports and the introduction of an export subsidy called CAT (Certificado de Abono
Tributario). The CAT is a subsidy ad valorem between 15 and 30 per cent on the FOB value of
exports, its exact rate is computed according to the national value added of non-traditional products
and the destination to third countries (Monge and Gonzalez, 1994: 22-23). In addition, the tax on
profits earned by exporters of non-traditional products was also eliminated with the new law.

Figures 3.1 and 3.2 show the reduction in the overall export tax rate and the CATS granted to
exports, respectively. These policy instruments started being used in 1983, however it was not until
1984 that the authorities officially began applying opening of trade policies. As can be seen in Figure
3.1, the overall export tax rate was 13.8 per cent in 1983. As a result of the policies to open up the
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economy and the “Law for Export Promotion”, such a rate began to fall dramatically. The incorporation
of the country into the GATT in 1990 also influenced the reduction of export taxes. One can identify a
period of fast reduction of the export tax from 1983 to 1990, and another period of gradual reduction
but of very low rates from 1990 to 1996. Note that in 1994 and 1996 the overall export tax rate fell to
levels of less than 1 per cent. The average annual growth rate shows that the export tax rate has
declined dramatically by 9.4 per cent between 1984 and 1996. It decreased by approximately 16.3 per
cent in the period of fast reduction, while it fell by 3.8 per cent in the period of low rates.

Figure 3.1. Trend of the export tax Figure 3.2. CATS granted in
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The export promotion has also involved rather high concessions of incentives. Despite the fact
that between 1980 and 1983 there was an effort to promote exports of non-traditional products
through granting CATS, it was not until 1984 that the export promotion began to rise dramatically, as
can be seen in Figure 3.2. In 1984, exporters of non-traditional products (mainly of agricultural origin)
received approximately 14.4 millions of US dollars from CATS. This amount of money started
growing very fast as exporis of non-traditional products began fo increase. Such a frend was even
stronger in the 1990s, where the CATS amounted to 117.8 millions of US dollars in 1996 only. The
average annual growth rate indicates that the concession of CATS has grown by 24.5 per cent
between 1984 and 1996.

3.3.2. Reduction of import tariffs and other import restrictions

The opening of trade also aims at the reductions of import tariffs, which were initiated in 1985
with a series of legal reforms. In that year, a new customs regime was approved by the Central
American Common Market, which included tariffs between 35 and 100 per cent on final goods
(Robbins and Gindling, 1997: 4). The tariffs continued to be reduced in 1986 with the first structural
adjustment programme (SAP 1), when a gradual reduction of tariffs on final goods and the elimination
of all quantitative restrictions on imports were incorporated. In 1987 the reforms moved on consumer
goods, whose tariffs were reduced by 10 per cent for all goods with import tariffs greater than 40 per
cent. The tariff reforms on final goods continued in 1988 through biennial reductions of the import
tariff, which had to be reduced between 1/6 and 1/10 twice a year until 1992. In addition, the so-called
‘deposits on imports’ (depdsitos a la importacién) that were established in the 1980s by the Central
Bank to reduce the excess demand by importers, were reduced from 50 to 10 per cent in 1989 (Op.
Cit., 1997: 4).
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Two important facts for the opening of trade process occurred in 1990. First, the country
became a member of the GATT. Secondly, the process of structural adjustment continued through a
second programme (SAP ), which included further reductions of tariffs and quantitative restrictions
on imports. Two years later the so-called ‘deposits on imports’ (depdsitos a la importacion) were
definitely eliminated for all imports, the exchange rate was liberalised and a new reduction of tariffs on
final goods was applied by 4 and 6.5 per cent (Monge and Lizano, 1997: 4).

The Central Bank also began to decrease the so-called ‘over-rates on imports’ (sobretasas a la
importacién) since 1985, which were further tariffs applied to certain goods only. From this year up to
1990, these ‘over-rates on imports’ were between 4 and 5 per cent for most goods, excepting for
capital goods whose rate was only 2 per cent. The ‘over-rates on imports’ were definitely removed in
1992 as a measure to continue the opening of trade process. The period 1985-1992 was a period of
gradual reduction of the nominal and effective protection, which continued in 1993 when the
maximum import tariff was fixed at 20 per cent (Monge and Gonzaélez, 1994: 20).

The reduction of import tariffs was also targeted to benefit the promotion of exports, mainly of
non-traditional products whose final destination was new markets. Exports of non-traditional products
were exonerated from import tariffs on raw materials used in the production process. In addition, the
exoneration was also extended to capital goods utilised in the production of export goods (Corrales
and Monge, 1990: 47).

Figure 3.3. Trend of the import tariff rate in Costa Rica
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As noticed in Figure 3.3, the reductions in the overall import tariff started in 1985 when the new
regime ruled by the Central American Common Market began to be implemented. The overall import
tariff rate was 9.9 per cent in 1985; since then, the tariff has shown a tendency to fall slightly. The
increases in 1987, 1991 and 1995 are explained by the implementation of temporal policies aimed at
the deceleration of the rising imports that were affecting the balance of trade. The important decrease
from 1987 to 1988 is explained as being due to the reduction of import tariffs on consumer goods,
while the reduction from 1991 to 1994 is explained as the country became a member of the GATT and
the second structural adjustment program began to be implemented. The strongest reduction
between 1995 and 1996 was the result of the application of the free trade agreement with Mexico and
the incorporation to the rules of the World Trade Organisation (WTO). Although there are some
increases of the import tariff during the period under study, the overall trend indicates a slight
reduction in the import tariff rate.
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3.3.3. Devaluation of the exchange rate

In order to face the debt crisis, Costa Rica’s authorities devalued the Colén in 1980. This was
followed by multiple and different exchange rate regimes up to 1984. In June of that year, the
exchange rate was unified to 43.5 Colones per US dollar and the Central Bank adopted the so-called
policy of ‘frequent mini-devaluations’ (mini-devaluaciones frecuentes), which resulted in a gradual
depreciation of the nominal exchange rate. In 1992, the exchange rate market was liberalised
(although certain intervention by the Central Bank was still allowed) and a flexible exchange rate
regime was adopted. However, after 1992 up to now, the tendency of the exchange rate has been
towards devaluation, as the Central Bank has intervened aiming at keeping export earnings at a
profitable level. Thus, one can indeed argue that the opening of trade has been closely accompanied
by a gradual sub-valuation of the nominal exchange rate.

The trend shown by the bilateral nominal and real exchange rate in Costa Rica during the period
1980-1996 is easy to explain since both rates show no important fluctuations and rather maintain a
unique trend.” As a result of the debt crisis, the bilateral nominal exchange rate devalued dramatically
by 1342 per cent from 1980 to 1982. However, from 1983 up to 1996 the bilateral nominal exchange
rate continued to rise steadily (see Figure 3.4). Note that in 1984, the year in which the opening of
trade process officially started, the bilateral nominal exchange rate was 44.53 Colones per US dollar.
At the end of the period, and after a steady devaluation of the Colon, this rate amounted to 208.4
Colones per US doliar. Regarding the bilateral real exchange rate, it rose by 2815 per cent from 1980
to 1982 as a result of the debt crisis. From 1983, as opposed to what has happened to the bilateral
nominal exchange rate, the bilateral real exchange rate has levelled off, depreciating only slightly in
1987, 1995 and 1996, and appreciating slightly in 1988 and 1991.

Figure 3.4. Costa Rica's Bilateral Exchange Rate
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Source: Constructed with data from the Central Bank of Costa Rica and Interational Monetary
Fund.

7 The bilateral nominal exchange rate (BNER) corresponds to the price of one US dollar in terms of Colones and was
obtained from the Central Bank of Costa Rica. The bilateral real exchange rate (BRER) was calculated by the author
and considers the prices of both Costa Rica and its main trading partner the United States. The prices correspond to
the consumer price index in both countries and were obtained from the International Monetary Fund (International
Financial Statistics Yearbook 1997). Thus, the BRER was calculated as follows:

BNER.P*
BRER=——]—V-1—:}£;——

where £ denotes prices in the Unites States, and £ denotes prices in Costa Rica.
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3.4. ECONOMIC PERFORMANCE DURING THE OPENING OF TRADE
3.4.1. Production

Costa Rica’s economy has shown a sharp increase of the growth rate during the opening of
trade. As can be seen in Figure 3.5, real GDP recuperated after the crisis of 1980-1982 and began to
rise sharply until 1995. From 1995 to 1996 there was a slow down in the upward trend that the real
GDP had previously shown. Figure 3.6 shows the annual growth rate of real GDP during 1981-1996.
As can be observed, the growth in production seems to be to some extent irregular, although as
mentioned already, it was partially sustained until 1992. Afterwards, the economy started losing
dynamism, and in 1996 it showed a negative growth rate. As can be seen in Table 3.1 in the
Appendix, real GDP shows an average annual growth rate of 4.2 per cent during 1984-1996.

Figure 3.5. Trend of real GDP Figure 3.6. Real growth rate of GDP in
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According to the Ministry of Planning and Economic Policy of Costa Rica (MIDEPLAN), such a
loss of economic dynamism tan be attributed to adjustment policies that have been applied to reduce
the fiscal deficit in addition to the implementation of restrictive monetary policies. These policies have
led to higher interest rates that have discouraged domestic demand. In addition, the slow economic
growth of Costa Rica’s main trading partners, the fall in the intemational price of coffee and the
‘difficult situation of the bananas market under the European regime imposed from 1995 have also
affected production. Furthermore, the adverse weather conditions that severely affected agriculture
and the lack of incentives for the production of basic grains have played a role in the negative trend
shown in production, mainly in the last two years (MIDEPLAN, 1997: 160-161).

The sector that has shown the highest growth is Services and trade, with an average annual
growth rate of 5.3 per cent (see Table 3.1 in the Appendix). It seems that the opening of trade has
benefited this sector, as its growth rate is even higher than the overall GDP growth rate. Tourism is
the most dynamic activity of this sector since 1986, with earnings that have annually increased by
approximately 23 per cent (Monge and Lizano, 1997: 21).

The sector with the second highest growth is Industry, with an annual growth of 4.3 per cent.
Monge and Lizano (1997) argue that such growth is explained as being due to the fact that the
opening of trade has contributed to the insertion of this sector into the world economy. The sector
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Agriculture, forestry and fishing has also shown an average annual growth rate of 3.6 per cent (see
Table 3.1 in the Appendix). The dynamism of this sector is explained by the emergence of non-
traditional activities, showing an average annual growth rate of 4.6 per cent, only between 1986 and
1993 (Op. Cit., 1997: 18). Traditional activities (coffee, bananas, sugar cane, cattle rising, etc.) show a
modest growth rate during the same period. The most affected activity during the opening of trade is
‘basic grains’ (rice, maize and beans), its participation in total production has fell because the
government has gradually removed the high protection that was granted to it before 1984. The sector
Construction shows an average annual growth rate of 3.1 per cent, however, the downward
fluctuations suggest that this sector has not performed very well during the opening of trade. The
negative growth rates in 1990, 1991, 1995 and 1996 can be largely explained as being due to the fall
in private construction and the deceleration of public investment that has resulted from the restriction
process of the public expenditure.

The composition of Costa Rica’s GDP has not changed with the opening of trade, although
some trends are worth highlighting. The productive structure in 1996 does not differ from the structure
of 1984. However, the share in GDP of important sectors such as Agriculture, forestry and fishing and
Industry, has been decreasing slightly. On the contrary, the share of the sector Services and trade has
been increasing sharply. The average share for 1984-1996 indicates that 36.5 per cent of GDP
corresponds to Services and trade, 20.2 per cent to Industry, 17.8 per cent to Agriculture, forestry and
fishing, 3.7 per cent to Construction, and 14.1 per cent to other sectors (see Table 32 in the
Appendix). These figures show that Costa Rica can be characterised by being an ‘economy of
services', with a bias towards services that has further strengthened during the opening of trade.

3.4.2. International Trade

The policies to open up the economy have drastically affected the flows of trade in Costa Rica,
as new export activities have emerged and there is more freedom to buy goods and services from
abroad. As can be seen in Figure 3.7, exports have increased dramatically after 1984 leading to an
average annual growth rate of 9.1 per cent during 1984-1996. This seems to be one of the most
important effects of the opening of trade in Costa Rica.

Figure 3.7. Costa Rica's Total Figure 3.8. Percentage structure of
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One important effect is the change in the structure of exports, which has shifted to non-
traditional products. After 1984, exports of traditional products (coffee, bananas, sugar cane, cattle
rising, traditional manufactures, etc.) have been decreasing dramatically as most of the incentives
have been targeted to non-traditional exports. As mentioned in section 3.3, the reduction of export
taxes and the increase in export subsidies are aimed at promoting non-traditional activities (fruits,
ornamental flowers and non-traditional manufactures) directed towards third markets. Hence, exports
of non-traditional products show an average annual growth rate of 4.5 per cent, whereas on the
contrary, exports of traditional products decrease on average by 3.3 per cent during 1984-1996. Such
change can be seen in Figure 3.8, where the share of non-traditional exports in total exports
increased dramatically from 33.4 per cent in 1984 to 60.6 per cent in 1996.

The export promotion has also been effective to enlarge markets as exporis have moved
towards markets outside of Central America (see Table 3.3 in the Appendix). The average annual
growth rate indicates that exports towards Central America have risen by 7.4 per cent between 1984
and 1996. However, other markets such as North America and Europe, have enlarged much faster.
Exports towards North America have increased dramatically, mainly by the fact that the United States
is the main destination of Costa Rica’s exports and that the commercial relations with Mexico have
strengthened very much. As can be seen in Table 3.3 (see Appendix), exports to Mexico have
increased dramatically by 1069.7 per cent during 1984-1996. The most impressing figure is the
average annual growth rate of exports towards Germany, which amounts to 1427.1 per cent during
1984-1996. The European markets have also extended sharply in the same period, in countries such
as Belgium and Luxembourg, United Kingdom and Sweden, where exports have increased by 30.2,
33.5 and 27.3 per cent, respectively. Costa Rica's exports have also extended to Asia, mainly to
Japan, whose purchases from Costa Rica have risen by approximately 22 per cent during 1984-1996.

Despite the fact that exports have grown in 1984-1996, imports have risen much faster, as can
be seen in Figure 3.7. Note that imports showed a slight fall in 1981 and 1896, however they kept
rising steadily during the opening of trade process. As shown in Table 3.4 in the Appendix, imports
show an average annual growth rate of 3.8 per cent during 1984-1996, which is much higher than the
growth of exports. The main origin of the imports has been the United States, whose exports towards
Costa Rica represented 43.4 per cent of Costa Rica’s total imports in 1996 (MIDEPLAN, 1997: 133-
134).

As can be seen in Table 3.4 (see Appendix), there is also a slight change in the structure of
imports. Although the country is dependent on imported raw materials for manufacture, this
dependency has relatively decreased comparing to imports of consumer goods and materials for
construction, which show an increasing share in the total mainly in the 1990s. Between 1984 and
1996, imports of raw materials showed an average annual growth rate of 7.8 per cent, whereas
imports of consumer goods and materials for construction showed an average annual growth rate of
15.8 and 15.7 per cent, respectively. Furthermore, imports of capital goods also showed an important
average annual growth rate of 12.7 per cent. ‘
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The opening of trade process has been effective to increase the participation of the economy in
the world market. The opening of trade indicator (OT/) shows that Costa Rica’s economy has opened
sharply after 1984.% Note in Figure 3.9 that the OT/ was 57.37 per cent in 1984 when the process
officially began. Although the OTI fell sharply from 1984 to 1985, it started rising until reaching 64.62
per cent in 1996. Costa Rica is characterised as one of the most opened economies in the world (as
measured by the OT/). The degree of opening of Costa Rica’s economy is much higher than the one
shown by many industrialised countries; e.g., in the case of the United States and Japan, the OT/
does not exceed 20 per cent (MIDEPLAN, 1997: 125).

Figure 3.9. Indicator of opening of trade
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Despite the success of the policies in opening up the economy, there has been a faster increase
of imports relative to exports. Note in Figure 3.10 that after 1986, the deficit of trade began to rise
dramatically amounting to 835 millions of US dollars in 1993, representing 11.1 per cent of GDP.
Even though the deficit began to fall after 1993, it continued to show rather high fevels {87, 8.2 and
5.5 per cent of GDP for 1994, 1995 and 1996, respectively). The average annual growth rate indicates
that the deficit of trade has increased dramatically by 42.4 per cent between 1884 and 1996.

3.4.3. The fiscal deficit

Along with the deficit in the balance of trade, Costa Rica has also faced a fiscal problem. Even
though governments’ total revenue has increased on average during the opening of trade, the growth
of governments’ total expenditure is higher. The average annual growth rate indicates that total
revenue has risen by 23.2 per cent in 1984-1996, whereas at the same time, total expenditure has
also gone up by 24.1 per cent in the same period. This trend is shown in Figure 3.11 and
complemented by the information shown in Figure 3.12. As can be seen, the government’s fiscal
unbalance was 3.0 per cent of GDP in 1984, when the opening of trade began. After that year, the
deficit has been rising dramatically, amounting to rather high levels mainly in 1994, 1995 and 1996,
when the deficit represented 6.9, 4.4 and 5.2 per cent of GDP, respectively. Many argue that a logical
explanation to such a deficit is the fall in income resulting from the reduction in import tariffs and

® The opening of trade indicator (OT7/) is the ratio between total trade (exports plus imports) with respect to GDP.
The equation used to calculated it is written as follows:

o1 = XM V100
GDP
ahere X.and # denote-exporis and imporis respectively, and G5F is gross domestic product at current prioes.
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export taxes, mainly in the 1990s. Such criticism has also been complemented by the argument that
the concession of export subsidies has worsened the problem of fiscal deficit.’ Nevertheless, some
other factors such as tax evasion, inefficiency in tax collection and the expansion of the public
expenditure have also played a role in the increasing trend shown by the fiscal unbalance, mainly
from 1994 to 1996.

Figure 3.11. Government's total Figure 3.12. Central Government's
revenue and expenditure deficit with respect to GDP
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Source: Construction based on data from the Ministry of Source: Construction based on data from the Ministry
Finance. » of Finance and the Central Bank of Costa Rica.

3.5. FINAL REMARKS

The opening of trade has been extensively carried out, however it is still far from being
completed. According to Monge and Lizano (1997), there is still an important ‘dispersion’ in the rates
of effective protection in manufacturing activities. The opening up is even slower in the agricultural
sector, because Costa Rica negotiated very high tariff barriers for agricultural products when it
became a member of the GATT in 1991. This protection is expected to decrease sharply between
1996 and 2004 so that new changes could occur in the economy. It must be added that the incentives
for non-traditional exports are to be removed at the end of 1999. This will certainly generate some
other changes in the economy that are worth analysing in the future.

9An average ratio of CATS to government's total expenditure indicates that 5.1 per cent of total expenditure has been
annually granted to non-traditional exports during the period 1884-1906.
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Chapter Four

METHODOLOGY

4.1. INTRODUCTION

This chapter aims at explaining the methodology that is followed to analyse the implications of
the opening of trade process on production, income distribution and the balance of trade. The chapter
focuses on explaining what a Computable General Equilibrium (CGE) model is, and how it can be
calibrated to a Social Accounting Matrix (SAM) to achieve a base run equilibrium. The chapter also
includes an explanation of SAMs, using as an example the SAM for Costa Rica. The chapter only
deals with the general methodology, the construction of the CGE model for Costa Rica along with the
policy simulations are explained in the following two chapters, respectively.

Aside from this introductory section, the chapter inciudes five more sections. in Section 4.2, a
brief description of how CGE models originated along with their general definition is presented.
Section 4.3 provides an explanation of the main types of CGE models that have been applied to the
economies of developing countries. Two key stages of CGE modelling are presented in Sections 4.4
and 4.5, where the calibration procedures and the closure rules are explained, respectively. Finally,
the final remarks of the chapter are presented in Section 4.6.

4.2. THE CONCEPTUAL DEFINITION OF A CGE MODEL

The general equilibrium model of an economy is an effort of continued intellectual revision of
nearly two centuries. The roots of this framework can be found in Adam Smith’s description of the
capitalist behaviour, which is motivated by consideration of profitability in the selection of economic
activities. In addition, John Stuart Mill contributed with elements of his demand theory and the
response of economic agents to changes in taxes and import duties. In the nineteenth century, Leon
Walras provided a general description of the functioning of a complex system where there is
interaction of a number of interdependent economic units (Scarf and Shoven, 1984: ix). In the late
1940's and 1950s, others like Arrow, Debreu, Gale, Kuhn, McKenzie and Nikaido, solved the
‘existence problem’ for the general equilibrium model, when the remarkable burst of intellectual
activity of mathematical economics took place. By that time, the model structure was formalised with
a high degree of precision, and fixed point arguments were used to demonstrate market-clearance
equilibrium to equate demand and supply simultaneously for all commodities (Op. Cit. 1984: x). Some
other refinements have been made in the 1960s by Meade, Johnson and Harberger, who popularised
the traditional two-sector general equilibrium models (Shoven and Whalley, 1992: 2). At the end of the
1970s and the beginning of the 1980s, new scholars have come with applications of CGE models for
developing countries, where Robinson, Dervis, de Melo and Taylor have brought about the most
important contributions.

A CGE model is a framework in which the interaction of various economic actors across
markets is simulated. It incorporates an assumption of how individual actors’ behaviour works, which
should at the same time be specified by equations that describe such behaviour in terms of profit and
wtifity masimisation. A requirement of all CGE modefs is the tomplete specification of supply and
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demand in the markets considered, including all the nominal magnitudes in the circular flow. “The
models are thus structural in spirit, capturing market mechanisms explicitly” (Robinson, 1989: 906).
The fact that CGE models incorporate the general equilibrium links among production structure,
incomes of various groups and the pattern of demand, has made them a very useful tool for
development planning (Dervis, et. al. 1982: 131, 133)

The structure of a CGE model can be explained by listing its minimum structural components.
Firstly, a CGE model should specify the economic agents subject to analysis. A Walrasian version
would include producers and households; however, most CGE models now incorporate other agents
such as the government, enterprises and the rest of the world, and even disaggregate them into
several categories. Secondly, agents’ behaviour should be specified by stating the rules on which
their motivation depends and how their behaviour is constrained. Thirdly, the model must elaborate
on how the agents make their decisions. For instance, in a Walrasian version, agents would guide
their decisions by taking into account prices as the main signal. Fourthly, the model must also specify
how the interaction between agents occurs, which certainly depends on the institutional structure of
the economy under analysis. For instance, if one assumes perfect competition, this would imply that
all agents are price takers and markets work perfectly. On the contrary, some constraints can be
specified to limit the interaction between agents and some markets can be monopolistic.

The core part of the CGE modelling is the definition of equilibrium conditions, which are system
constraints that must be satisfied.™® In such a context, “an equilibrium can be defined as a set of
signals such that the resulting decisions of all agents jointly satisfy the system constraints™ (Robinson,
1989: 908). Robinson (1989) defines such signals as the equilibrating variables of the CGE model,
which are analysed with more detail in Section 4.5.

4.3. MAIN TYPES OF CGE MODELS

4.3.1. The neoclassical CGE model

The neoclassical general equilibrium theory has provided the analytical underpinnings on which
many CGE models have been based. Neoclassical CGE models are well known for their assumptions
that producers are ‘profit-maximisers’ subject to technological constraints and consumers are ‘utility-
maximisers’ subject to.income constraints. The assumption of perfect competition gives body to these
models, where each agent is a price taker and prices are flexible so that markets work perfectly. The
production function in these models assumes a variety of functional forms, where Cobb-Douglas
functions, Constant Elasticity of Substitution functions, generalised Leontief functions, translog
functions, and various multi-level versions of these forms have been commonly used. As is done for
most CGE models, in the neoclassical CGE model, input-output coefficients are used to determine
the demand for intermediate goods. Furthermore, primary factors (capital and labour) are considered
inputs in a neoclassical production function.

4.3.2. The structuralist CGE models

Despite the fact that neoclassical CGE models are largely applied to developed countries, their
application is limited for developing countries. Rather, modellers have tried to capture ‘structuralist
features in developing countries, which has implied redefining the CGE modelling. There are three

' For more details see Ginsburgh and Waelbroeck {1981).as recommended by Robinson (1989), p. 980.
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types of structuralist models. The first type is called ‘elasticity structuralist model’ since it keeps the
theoretical structure of the neoclassical model, but specifies limited substitution elasticities in a variety
of important relationships. The second type is the well-known ‘micro structuralist mode!’, which
assumes that some markets do not work perfectly and incorporates restrictions on factor mobility and
prices, rationing, and neoclassical disequilibrium in one or more important markets. The third type is
the ‘macro structuralist model’, which focuses on equilibrium achievement among various macro
aggregates, such as savings, investment, exports, imports, and government expenditure/revenue
among others (Op. Cit.: 1989: 913-914).

Several schools of thought in development economics have vindicated the structuralist CGE
models. The school led by Hollis Chenery has supported the ‘elasticity structuralist models’. The
other two kinds of CGE models appear to be supported by the school that emphasises the
disequilibria in macroeconomic mechanism. Here it is possible to identify a chain of thought that
starts with Marx and continues nowadays with Lance Taylor.

4.4. THE DATA BASE AND THE CALIBRATION IN CGE MODELLING

As Taylor (1990) argues, the numbers modellers feed into CGE models must be consistent with
the national income and input-output accounting the model equations contain. Thus, CGE models can
then be used for applying comparative static exercises around the base data set or for making other
sort of exercises such as forecasting, bearing in mind that the accounting rules must be respected
(Taylor, 1920: 7). It has become customary to impose tight bookkeeping of the model construction
from the beginning by arraying the data in the form of a SAM. The other task of the modeller is the
determination of parameters. It has also become customary to determine certain parameters from the
SAM. Econometrics is the other ‘route’ followed by many when estimating parameters and
coefficients, although the determination of parameters through calibration is also rather used.

4.4.1. Calibration in CGE modelling

The most used way of filling up CGE model equations is by imposing tight bookkeeping from
the beginning by arraying the data in the form of a SAM. Notwithstanding, other data sets can also be
used, since one only needs a benchmark equilibrium data set in which equilibrium conditions of the
assumed underlying equilibium model are satisfied (Mansur and Whalley: 1984). According to
Reinert and Roland-Holst (1997), calibration refers to the process of calculating intercept and share
parameters of a CGE model's mathematical functions ~given exogenously specified behaviour
elasticities- so that the model will replicate the base year SAM as basic equilibrium solution. Nearly
every transaction in the SAM is used to calibrate a model function, calculate a policy parameter, or
define model! constraints and balances.

Figure 4.1 shows the basic steps to build up a calibrated CGE model. The starting point is the
availability of a SAM, which becomes a ‘stylised SAM’ after being aggregated to make it more feasible
to work. The SAM provides the exogenous values and the parameters that are directly calculated
from it. Other parameters can be calculated by following different methods as explained below. Once
the exogenous values and the parameters have been obtained, the model equations can be filled in
order to calculate the endogenous variables. The general equilibrium is achieved by a process of
iteration, where all the variables and parameters are connected with each other. The iteration process
requires using either a specialised computing software or an owa constructed spreadsheet.
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Figure 4.1. Calibration process in CGE model building
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The outcome of a successful iteration process is a new SAM whose values must be the same
as those recorded in the ‘stylised SAM’. This is a reliable proof that the equilibrium has been achieved
and the model has no construction mistakes. The complementary step is the testing of the
consistency, where one changes exogenous values to make sure that the iteration works and the
model has no inconsistencies. The result of this proof must be a new SAM, which although composed
of different values, must be in equilibrium.

4.4.2. Basic characteristics of a SAM

A SAM is a square matrix that records the accounts for transactions of an economy. The SAMs
were conceived as an initial step for understanding income distribution as an integral part of the
development process. In that respect, Pyatt and Roe (1977) point out that the social accounting
framework rearranges the national accounts “fo highlight the receipts of factor incomes and their
disbursement over various spending institutions;, and the extension is designed fo divide the
household sector into a number of groups distinguished by location (urban, rural), organisation
(estates and other rural) and income” (Pyatt and Roe, 1977: xix). The particular focus on income
distribution is consistent with more conventional disaggregations of production, factors, frade, etc.
(Pyatt and Round, 1977: 339).

In a SAM, for every row there is a corresponding column and the system is complete only if the
corresponding row total and column total match. Moreover, the details of receipts by each particular
account are recorded within each row, whereas the corresponding expenditures are recorded column-
wise. Therefore, the entry in row j, column j, represents receipts by account i from account .

Let us explain the structure of a SAM by using the ‘stylised SAM 1991’ for Costa Rica, which is
also used to calibrate the CGE model. Costa Rica’s SAM was built up by the Ministry of Planning and
Economic Policy and its base year is 1991. This SAM is composed of 99 accounts, however it has
been aggregated to 12 accounts to make it more feasible to work with at the time of building up the
CGE model for Costa Rica. As Pyatt ef. al. (1986) suggest, the extent to aggregate has depended on
the objectives of the analysis (Pyatt et. al., 1986: 111).
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The “stylised SAM 1991’ for Costa Rica is composed of four production activities, namely
Agriculiure (AG), Industry (IND), Services and trade (S&T) and Construction and other nontraded
(CONT) (see Table 4.1 in the Appendix). These production activities are represented in aggregated
form in Table 4.2 by the account ‘Activities’. Furthermore, the matrix incorporates no account for
commodities and ‘wants’. The ‘stylised SAM 1991" considers separate accounts for factors of
production. Labour is divided into urban and rural, whereas capital is recorded as a separate account.
Urban labour and rural labour are represented in Table 4.2 by the account No. 2, whereas capital
corresponds to the account No. 3. In addition, the matrix is composed of accounts for institutions,
where households (urban and rural households), enterprises and the government have been
separated (see accounts No. 4, 5 and 6 in Table 4.2). Moreover, account No. 7 is the ‘Capital
Account’ at the aggregate level. The SAM also includes information concerning the taxes collected by
the government. Accounts No. 8, 9, 10 and 11 show the indirect taxes, import tariffs, export taxes and
export subsidies, respectively. Finally, the SAM includes the account ‘ROW’ (rest of the world) in
which current and capital transactions with the rest of the world are recorded.

Table 4.2. Structure of the ‘stylised SAM 1991’ for Costa Rica

Taiii T a4t T Teil Mot T

Note: Some cells that by definition can be filled up with numbers do appear with zeros for the case of the “stylised SAM
1997 for Costa Rica.
Source: own elaboration based.

The intersections between rows and columns are the modules of a SAM. Their links create a
circular economic flow that goes throughout the accounting system. Production activities receive
payments from the sale of consumer goods, capital goods, and exports, which are recorded in the
intersections Ty4, T1s, T17 and Tqq2 (see Table 4.2). They also receive revenue from selling
intermediate goods to other production activities (as recorded in intersection Tq1) and when the
government grants export subsidies to them (as recorded in intersection Tq.41). All these revenues
together make up the total sales or gross outputs of each of the production activities. Part of the
sales revenue of each production activity is used to purchase raw materials, which may be either
domestically produced (as recorded in intersection T;1) or bought from abroad (as recorded in
intersection Ty24). Another part is directed to pay for indirect taxes, import tariffs, and export taxes,
along with the payment of the depreciation allowance. These outlays are recorded in the intersections
Ts1 To1 T101 and Ty, respectively. The remaining and most important part of the revenue takes the
form of value added, which goes to the factors of production in the form of wages, rents, and profits,

as shown in the intersections T54and Ta3.
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Factors of production receive incomes from the various production activities for provision of
factor services. Thus, in the intersections T2 and T3 1 we have the distribution of income between the
factors labour (urban and rural) and capital, i.e. wages and profits. Another income received by
factors of production is that recorded in intersection T 1o, that is factor incomes received from abroad.
The factor incomes are then paid out to the providers of factor services. Thus, wages would go to
rural and urban households, and profits to those institutions which own the factor capital, which are
generally the enterprises. These incomes are denoted by intersections T4, Ta3, Tsz and Tsa.

In addition to the factor services income, the institutions receive income from transfers among
them. Such transfers are: tax payments to the govemmént (intersections Te2, T4, Tss and Tee),
profits distributed by companies to shareholders (intersection Tqs), transfers between households
(intersection T4.4), subsidies paid out by the government to households (intersection T4e), and
transfers from the government to enterprises (intersection Tsg). Clearly, these incomes represent
expenditures for those institutions making the transfers. The remaining income of each institution is
saved (as recorded in intersections Ty, T+5 and T76) or spent by households and the government on
consumer goods (as recorded in intersections Tq4 and Tyg). Institutions can also receive current
transfers from abroad, which are recorded in intersections T4.12 and Te.12 and, at the same time they
could also transfer current income to abroad, as recorded in intersections T12.4, T125 and Tqze.

Institutions can also acquire capital funds in the first instance from their own savings
(intersections T74, T7s and T76). There could also be a transfer or flow of funds between them
through the savings institutions and capital markets, which in the ‘stylised SAM 1991 is only recorded
for the government (see intersection Te 7). The total of funds available to the economy as a whole is
also increased by capital receipts from the rest of the world, as shown in the intersection T74,. The
funds obtained by each institution are in part transferred 1o other institutions as was described above.
Beyond this, such funds are spent on capital goods that can be supplied either by domestic producers
o7 by imports.

The total imports into the economy that are recorded in intersection T4, are directed to the
three broad categories of use, namely: final consumption, capital formation and intermediate
consumption. On the other hand, the total receipts from the rest of the world are detailed with the
major item receipts from exports of goods and non-factor services, which are recorded in intersection
T1‘12-

4.4.3. Estimation of parameters

4.4.3.1. Derivation of parameters from the SAM

One of the most widely ways of determining parameters is by directly deriving them from the
SAM, by calculating the share of a particular expenditure with respect to the total expenditure. The
parameters obtained are known as ‘Average Propensities to Spend’ (APS), whose analysis allows us
to look at the structure of the economy in terms of flows between the economic agents. APS are
used to analyse the expenditure structure of the economy in a comparative manner. In addition, APS
are fixed, linear, valued at constant prices and considered stable over the short - to medium — term
(Alarcédn, 1997: 10, 17). By dividing for instance the value of cells T74, T7s and T by the column-
wise totals T4, Ts and T respectively, one obtains the average propensities to save for households,
enterprises and the government, respectively. The same can be applied to obtain average
propensities to consume, to import, and so on.

26




4.4.3.2. Stochastic estimation and estimation by calibration

The parameters used in a CGE model can also be computed through stochastic estimation,
when the major consideration seems to be the choice of functional forms that are consistent with the
basic model assumptions. Mansur and Whalley (1984) explain that the determination of parameters
begins by selecting the functional forms, which can be of the type Cobb-Douglas, Stone-Geary and
Constant Elasticity of Substitution (CES) (Mansur and Whalley, 1984: 93). Once the functional forms
for demand and production functions are specified, the next step is to apply econometric estimation
from which the parameter values are calculated.

Shoven and Whalley (1992) present an interesting technique for determining parameters
through calibration, when one makes the assumption that there exists an equilibrium observed in the
economy under consideration in the presence of the existing policies. The equilibrium is to be used to
solve for model parameters. The benchmark equilibrium data can be used to calculate production
function parameters of the use of capital and labour services in each sector of the model (Shoven and
Whalley, 1992: 115). Let us assume CES valued-added functions for each of N sectors in a two-factor
tax CGE model in order to explain this technique. These functions can be written as follows:

Yj=[7’,5,K]p‘+(1—5,)L}p'}%’= (j=1.XN)

where 3is a constant defining units of measurement, Jjis a weighting parameter, g; is the elasticity of
substitution, K; and L; are service inputs, and Y;is the sectors’ value added.

The values for the capital and labour service inputs can be obtained from the benchmark
equilibrium data. In addition, factor tax rates (t Fandt 1) can also be directly derived from the initial
data set. Prices associated with the equilibrium guantities are known, as factor prices (Pkand FP.) are
equal to one in the base year. Thus, once the elasticity parameter o; is selected for each sector, the
values of the share parameters & are given by:

5=[K,/'3,(1+zf)} I{K%r,(lﬂf)
O Je i+ tt) Lo +1)

Values for j are then derived from the zero-profit conditions for each sector, given the units
definition of outputs. The requirement that the CES production function be consistent with the

benchmark data and units implies that, given p;, the other two paraméters of the function can be
determined. An analogous procedure can be used to compute parameters for household demand
functions, demand function elasticities, trade elasticities and so on (Op. Cit. 1992: 116-123).

4.5. CLOSURE RULES IN CGE MODEL BUILDING

One of the most important steps in CGE modelling is the definition of closure rules, which are
necessary to establish the mechanisms used to close the model. The selection of the ‘closure’ serves
to typify the entire model or the modules within it. This step becomes key for the modeller as it helps
1o consistently introduce the definition of the model equations and facilitate the understanding of how
the model works (Alarcén, 1997: 48). The selection of the closure is based on the school of though
that supports the model structure.
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Neoclassical closures assume full utilisation of factors, whereas output and income are
assumed to be determined mainly via the production side. Here the equilibrium is reached as prices
adjust to clear markets, and one of the prices is used as a unitary numeraire because relative prices
influence on the real side of the economy.™" It is also assumed that total investment is endogenously
defined and equal to total savings. The equilibrium is tested by using excess demand equations for
the product and factor markets and providing the system constraints defining equilibrium in the
markets. The Walras’ Law must then be satisfied as the sum of the nominal excess demands across
all product and factor markets is zero. In addition, a balance of payments constraint is included to
assure foreign exchange equilibrium (Robinson, 1989: 911-912).

On the contrary, “structuralist closures” take into account institutional constraints such as
unlimited supplies of labour, supply rigidities, low domestic savings capacity and foreign savings
constraints, among others. It has become customary to include structural rigidities by assuming a
fixed nominal wage rate or government transfers, and the existence of mark-up pricing data due to
supply constraints. Differently to the neoclassical closure, the structuralist closure assumes non-
homogeneity, however it similarly incorporates a price index as the numeraire.

A typical Keynesian closure is composed of five rules, namely: income equals the value of
output, prices are normalised (P = 1), consumption is a fraction of real income, output adjusts to
satisfy demand-supply balance, and since savings are present in the system, there must be a
demand injection in at least one sector to permit a sensible solution to exist (Taylor, 1990: 39). The
demand injection is explained by increased exogenous investment. Given exogenous fixed savings
rates, income and real output increase through a multiplier process that makes it possible to reach the
equality between savings and investment. Because of the higher investment, fims are expected to
hire fabour as they are assumed to be on their demand curves for labour. Hence, the real wage must
fall providing thus the driving variable by which the multiplier process works. Here the macro-
equilibrating variable is the aggregate price index, as the nominal wage is considered fixed.

Price and gquantity adjustments are the mechanism through which markets clear in the
Kaleckian closure. Price-market-clearance is assumed to occur in some commodity markets, whereas
quantity adjustments prevail in other markets where prices are cost-determined, usually defined by
mark-ups over a variable production cost. Similarly to the Keynesian closure, the Kaleckian closure
assumes savings equal investment through the exogenous investment adjustment. Thus, sectoral
capital stocks become exogenous while sectoral rental rates become endogenous, so that the
corresponding equations for factor's market can be removed. Sectoral employment can be assumed
to be linked to sectoral output via labour-output coefficients. Finally, the definition of sectoral wages
may include labour productivity growth rates (Alarcon, 1997: 52-53).

4.6. FINAL REMARKS

Although the modeller has available several data sets to fill his CGE model equations, it has
been empirically proved by scholars like Robinson and Taylor, that the accounts of a SAM are the
most feasible data source to provide the underlying data framework for CGE models with an income-
expenditure account for each sector in the model. Because of this, the CGE model for Costa Rica is
based on a SAM, and its calibration is carried out as explained in this chapter.

™ The most commonly used numeraires are the producer or consumer price index, the real exchange rate, the wage
sate, the GDP deflator or any paricular commeodity price among others.
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Chapter Five

A CGE MODEL FOR ANALYSING IMPLICATIONS OF THE
OPENING OF TRADE ON THE COSTA RICAN ECONOMY

5.1. INTRODUCTION

This chapter deals with the construction of a static Computable General Equilibrium (CGE)
model! to analyse the effects of the opening of trade process on Costa Rica’s economy, focusing on
production, income distribution and the balance of trade. The model is calibrated to the Costa Rican
*stylised-SAM’ for 1991 and belongs to the family of CGE models developed since the second half of
the 1970s, basically by Dervis, de Melo and Robinson (1982), as instruments of planning and policy
analysis for developing countries. In addition, the model involves counterfactual simulation, hence it is
structured to analyse what would have happened if the opening of trade policies had been differently
applied with respect to the situation in 1991. Even though the model shows a neoclassical structure, it
incorporates certain ‘structuralist rigidities’, as for instance in the labour market and in the
determination of wages and the exchange rate. Therefore, the model can be placed among the so-
called ‘micro structuralist CGE models, since some markets do not work perfectly and factor mobility
restrictions are incorporated.

The general assumptions on which the model is based are presented in Section 5.2.
Furthermore, the way in which the model has been calibrated and its closure rules are considered in
Section 5.3. The model equations are shown in Section 5.4, where the construction of the model is
explained along with the core model assumptions. Finally, the final remarks of the chapler are
presented in Section 5.5, where some details about the running up of the model are mentioned.

5.2. GENERAL ASSUMPTIONS OF THE MODEL

Economic performance is assumed to be the outcome of decentralised decisions in the model,
made by producers and consumers in response to market indicators, which are influenced by trade
policy and the exogenous variables of the model (see Table 5.1 in the Appendix). However, markets
are neither perfect nor producers and consumers guide their decisions strictly by neoclassical rules of
profit maximisation and utility maximisation, respectively. The model specifies some rigidities and
imperfections in the economy that are formally modelled. Furthermore, the model works with fixed
prices for the base year 1991 since the analysis to be carried out is of the counterfactual type.

The “small-country assumption” is used in the model since Costa Rica is too small to affect the
terms at which it trades. The country is a price taker and hence faces fixed exogenous world prices.
This means that the relative prices system is exogenous, thus the country adjusts to exogenous
prices and produces only commodities that can yield a profit. The country also exports a part of its
production to pay for imports. Moreover, both supply and demand adjust to exogenous world prices
in this economy, where transport costs as well as product differentiation are assumed insignificant.

Domestically produced and imported commodities of the same sector category are assumed
imperfect substitutes.”> As Dervis ef. al. (1981) argue, “this treatment is a compromise between the

32-1his s the so-called “Amington” assumption.
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assumption of perfect substitutability found in the trade theory and the assumption of perfect
complementarity found in ‘two-gap’ models” (Dervis et. al., 1981: 4). The justification for such a
4reatment is that in a context of opening of trade, consumers and producers demand commodities
according to their behaviour, regardless of whether these commodities are imported or produced
domestically.

5.3. MODEL CALIBRATION AND CLOSURE RULES

The building up of the CGE model for Costa Rica implies tight bookkeeping from the start by
arraying the data in the form of the ‘stylised-SAM’. The base-year calibration procedure follows that
initial prices and quantities are combined with parameters and elasticities to calculate share
parameters and exogenous constants that validate the base-run values of the SAM (Vos, 1994: 8).
The parameters derivation has been carried out by following the typical applied CGE modelling
technique that is to derive all the average spending propensities directly from the SAM. In the case of
tax and subsidy rates the derivation is also done from the ‘stylised-SAM’. The trade elasticities and
the Constant Elasticity of Substitution (CES)-functions parameters reflect a combination of own
computations and borrowed estimates from other studies. The detail about the parameters,
elasticities, and tax and subsidy rates is shown in Table 5.2 in the Appendix.

The model includes four sets of rules to close the whole system: (i) investment is assumed to
equal total savings in the economy; (ii) prices are normalised; (iii) product market equilibrium is to be
tested by excess demand equations by sectors, where supply and demand must be equal; and (iv)
the balance of payments constraint is assumed to be zero, since the model incorporates the
assumption of infinite availability of foreign exchange to finance imports.

5.4. CONSTRUCTION AND STRUCTURE OF THE MODEL

The model is composed of n=4 commodities; n-1 traded commodities from the sectors
Agriculture, forestry and fishing (AG); Industry (IND); and Services and trade (S&T); and one
nontraded commodity from the sector ‘construction and other nontraded’ (CONT)."™ It is assumed that
the four commodities produced in the economy are demanded domestically at all relevant price
configurations, which indirectly implies that any particular commodity has identical characteristics
whether it is produced at home or abroad. In addition, the agents of the model are households of k
categories (urban and rural), government and enterprises, and there are two factors of production:
labour of k categories (urban and rural) and capital. Labour is considered as the only variable factor of
production whose demand is defined in the model.

As shown in Table 5.3 in the Appendix, the model is composed of 44 equations. Once these
equations were applied to the four sectors of the model, factors of production, and the agents, the
model was made up of 133 equations that determined 133 endogenous variables. In addition, a total
of 32 exogenous variables and 80 parameters were used in the model (see Table 5.1 in the
Appendix). The basic notation of the model that is used throughout this section is shown in the
Appendix.

13 The sectors are abbreviated as AG, IND, S&T and CONT in the following secticns of the paper.
The sector CONT produces the so-called in modelling literature *home goods', which are commodities that are not
subject to international frade. The subscript N7 denotes this sector in the inode! equations.
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5.4.1. Sectoral Supply and Factor Markets

The four sectors of the model are assumed not to face capacity constraint, as the analysis
applies to the short term, so that no additional investment is necessary. The domestic market for each
sector clears for its price, which depends on the world market price of imported substitutes.
Furthermore, the model retains the assumption of fixed coefficients for intermediate technology and
the composition of capital commodities.

Total supply by activities is specified in the model as in Vos (1994), where sectoral total output
(X,s) equals the sum of domestic absorption (D) plus export subsidies (te,*E;) and exports by activities
(E,).15 Thus, the equation for domestic sectoral supply can be denoted as:

Xi=D+le*E)E. (Eq-1)
where E is defined as in section 5.4.6, fe; denotes the export subsidy rate and D; is domestic
absorption defined as:

D=2V ,*C.+Z, (Eg.2)
J

where V; is sectoral intermediate demand, C;is aggregate final demand by commodity (as defined in

section 5.4.3), and Z; is gross investment by sector (as specified in section 5.4.4).

The mode! considers fixed amounts of capital in each sector and incorporates Leontief input-
output technology for intermediate inputs, <o that it is not necessary to specify a separate aggregation
function for an intermediate-commodities aggregate. This implies that total intermediate demand by
sector of origin can be directly specified as:

V.-=ZV.,~=ZCI.-,~ Xj (Eq.3)

where a; are the input-output coefficients, which are fixed and calculated from the ‘stylised-SAM’.

The sectoral labour input for the four sectors is an aggregation of labour of rural and urban
oﬁgin.16 The aggregation of labour by sector L with k types of labour is given by:

Lf = L‘: (Lﬂ”’Lik) (Eq.4)

Labour demands are not determined by the neoclassical conditions that wages equal the value
of the marginal products of different types of labour. The model relaxes labour market clearance and -
allows real wage rigidities in the labour market, which appears more realistic for developing countries.
Furthermore, it is assumed that there is excess of labour supply in the economy, which seems to be
the case in Costa Rica’s economy. This does not affect the solution of the model because, as Taylor
(1990) argues, “macro balance does not presuppose either full capacity use of full employment of
fabour...” (Taylor, 1990: 16-17). Thus, the nominal wage bill is not the clearing-price in the labour
market and is determined by the real wage Wi (considered fixed in the model) and the price level
defined below. The equation for the nominal wage bill can then be written as:

W =W .o P.Q (Eg.5)

:‘; This effect is direct for the price of traded commodities and indirect for that of the nontraded commodity (see below).
This specification includes a Cobb-Douglas production function that gives the initial level of output for 1991, but does
not iterate in the model when carrying out policy simulation scenarios since the model is static. Furthermore, since the
model is calibrated to the ‘stylised-SAM', total sectoral supply must include export subsidies (tei) granted to domestic
ggadable sectors. Note that neither £; nor te;in Eq.1 should be taken into account for the sector CONT.
“The initizl data of sectoral iabour inpit were obtained from the Central Bank i Costa Rica.
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where O denotes the weights in the price index that defines the nominal wage bill W, and P; is, on
the one hand, the composite price for traded commodities; and on the other hand, the domestic price
for the only nontraded commodity, as explained in section 54.5.

For specifying the demand functions for labour by sector, it has been assumed a ‘Cobb-
Douglas situation’, where the factor elasticity of substitution (o) is equal to one, and therefore the
coefficient of factor-substitution in the demand function (p) is equal to zero. Thus, the demand
functions for labour by sector can be written as follows:

-p.
Lk.':bk{_%} ¢ Xi - (Eq.6)

where, by is the labour-output ratio obtained by dividing the base year employment by total output.
Hence, the aggregate labour demand per category of labour assumes the following form:

L:=>Lu (Eq.7)

According to Dervis et. al. {1982}, this formulation for labour demands creates no complication
since the assumption of fixed capital stocks makes the transformation set to be strictly convex. In
addition, the resource constraints become ‘side equations’ giving the total possible employment of
labour in the economy (see detail below). Furthermore, the fixed-wage specification creates no
problem to the mode!l because capital stock is a constant sector-specific factor. Payments to the
factor capital in the four sectors are seen as a residual after payments for labour and intermediate
inputs. Hence, total factor payments equal total value added.

The rigidities in the labour market and the excess labour supply invalve further assumptions on
how the excess supply is rationed in the system. One of the assumptions is that firms are aiways in
their demand curves for labour, therefore unemployed labour is assumed to drop out of the economy,
e.g. neither receives income nor generates effective demand {(Ginsburgh and Robinson, 1983: 28).
Although the model considers no constraint for the labour market, real wages continue to play a role
in defining the demand for labour, sectoral profits, income of households and enterprises.
Consequently, real wages play also a role in indirectly defining the savings-investment equilibrium.

The four model sectors are treated as composed by many similar firms (which can be the own
members of the families interacting as capitalists or enterprises as such) maximising profits and
bidding for factors. Since it is assumed perfect competition in product markets, all fims take
commodity prices as given so that each sector is treated as one large price-taking firm (Dervis ef. al.
1982: 143). The aggregate sectoral profits are determined residually as follows:

IL=X, -GV, + W+ O X +td,* Xi + tm* Mo+ tx* B+ M) (Eg.9)

where, @; denotes the rate of depreciation by sector, td, is the indirect tax rate per activity, fm; is the
import tariff rate by activity, ¢x; is the export tax rate by activity, and M; and E; are imports and exports
by activity, respectively.

5.4.2. Institutional Income

Total value added at market prices is distributed to the various institutions, which are the agents
of the model whose behaviour is specified through an elaborate set of accounting and behavioural
rules, in order fo determine the way in which value added is distributed among them. The accounting
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framework is based on the Costa Rican ‘stylised-SAM’, whereas the behavioural rules are determined
through the equations of expenditure (consumption and savings), as explained in section 5.4.3.

Since the model is calibrated to a ‘stylised-SAM’, there will be within each household category
(urban and rural) labourers (who own and supply the factor labour) and capitalists (who receive profits
from their participation in capitalist activities). Enterprises own the capital stock and hence receive all
capital income (except the unincorporated and distributed profits that go to the households). It is
assumed that the government owns no capital and receives its income strictly from taxation.

5.4.2.1. Households’ income

After having clarified that the households of k categories are composed not only of labourers
but also of capitalists, the next step is to define households’ income, whose equation can be written
as follows:

Yle:(Zi I/V""+UBP”"+DBP”"+GTR/1k+NHTR,,k) (Eq.9)

where Yy is households gross income for k categories, Wk is the nominal wage bill per type of {abour,
UBP. denotes the unincorporated business profits to households of k categories, DBPyy represents
the distributed business profits to households of k categories, _6_77_?;,,( denotes current transfers from
the government to households of k categories, and NHTRH« represents net households’ transfers to
abroad going to k categories of households. The last two variables are exogenous and obtained from
the ‘stylised-SAM".

The unincorporated business profits are a fixed proportion @y of the capital income Yk (which
is defined in £q.13) and can hence be denoted as:

UBPHI:=§I;ZD-H&*YK (Eq.10)

The shares g of household categories on distributed profit incomes determine the distributed
profits to k categories of households. Hence, the equation for distributed business profits to
households (DBPy) can be written as follows:

DBPy= :,L:,Km “Ye (Eq.11)

Finally, disposable income by household categories can be written as:
YD u= Zk Y wl-t.) © (Eql2)

where £, is the direct tax rate levied to k categories of households’ gross income.
5.4.2.2. Enterprises’ income

The definition of enterprises’ income requires specifying the income of factor capital, which is fo
depend on the profits generated in all sectors of the economy and an exogenous amount of money
that results from factor income from abroad (KIFA). The income of factor capital can be determined
as:

Y;: =ZH+ KIFA (Eq.13)

Having specified Eq.13 allows us to denote the income of enterprises as follows:

Y.=(Y.-SDBR. DKTR-KIPA)

(Eq.14)
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where Yeis gross income of enterprises; Yk is gross income of factor capital; ZkDBPpy is the sum of
distributed business profits granted to k categories of households, DKTR denotes domestic capital
transfers"; and KIPA denotes the factor income paid abroad.

Domestic capital transfers are defined as a share of the income of factor capital. Thus,
incorporating a parameter & that denotes capital transfers in the economy as a share of the income
of factor capital yields an equation for domestic capital transfers of the form:

DKTR =&*Y« (Eq.15)

Finally, capital income paid abroad is defined as a share yx of gross capital income, so that this
leakage of capital can be denoted as:

KIPA = )/K *Ye (Eq.16)

Enterprises’ disposable income YDg can then be obtained by subtracting the corporate tax (tc)
and the unincorporated business profits (UBPx) from enterprises’ gross income, as below:

YD};’: YE *(1 _Ig)-UBPm

5.4.2.3. Government’s income (Eq.17)

It has already been said that government's income is strictly determined by the amount of
money it collects from taxation. in addition, the government also receives income transfers from
abroad or foreign aid, as shown by the ‘stylised-SAM’ (see Table 4.1 in the Appendix). Therefore, the
equation to determine the income of the government has to be written as:

YG:tk*;YH"-’-IC*YE+1T1*’ZTINI/1'+:ZI¢X5+{Ztnz‘M+;tx;Eg+-A_H_) (Eq.18)

where, Ys, Yui, and Ye are the incomes of government, households of k categories, and enterprises,
vespectively; TNV is total net investment; X;® is the sectoral output; £;and M; are exports and imports,
respectively; AID denotes foreign aid; # is the direct tax rate levied on k categories of households, ¢
is the corporate tax rate, /77 is the indirect tax rate on total gross investment, td; is the indirect tax rate
by activity, tm; is the import tariff rate; and tx; is the export tax rate. The determination of total net
investment by sector, imports by sector, and exports by commodity, will be explained below.

5.4.3. Savings and final demand

The economic agents are assumed to decide the amount of their income to be consumed after
determining the proportion that is saved. These agents save a constant fraction of their disposable
income. This is a Keynesian assumption as far as households are concerned (Robinson and Tyson,
1984: 252). However, the exogenous foreign savings must be added to determine total savings. Thus,
total savings (S) is withdrawn from the system and is denoted as:

S=§!‘j’s‘mmm+;yp£+goyc+ﬁ (Eq.19)

where Hk applies to urban and rural households, E applies to enterprises and G to government; FS
denotes the exogenous foreign savings and S the fixed proportion of savings by agent.

"7 The SAM for Costa Rica records an amount of money going from the account ‘factor capital’ to the ‘capital account’.
This amount is recorded as indirect tax on investment, going from the ‘capital account’ to the account ‘government.
Since the calibration of the CGE model has been carried out by using the Costa Rica's SAM as it was constructed, the
wariable DKTR has been included, so thate base run-equilibrivm can be reached.
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Defining each agent's savings leaves them with a remaining amount of income to spend on
final consumption of commodities from the four sectors of the economy. The demand for commodities
depends on the decision of the k categories of households (urban and rural), which demand
consumer commodities from the sectors of the economy; and the government, which demands a fixed
amount of such consumer commodities. The consumption equations for households of k categories
and the government are respectively:

nyfq,.,,k(l—g,,k)YDm (Eq.20)
C=C. (Eq.21)

where @y represents the set of expenditure share parameters that are obtained from the ‘stylised-
SAM’, and YD is the disposable income of k categories of households.

Aggregating such demand functions yields an aggregate final demand function for each
commodity C;of the form:

C=Cu*( (Eq.22)

G

The demand functions of households are not required to be strictly derived from explicit utility
functions but must be homogeneous of degree zero in prices and incomes. They are supposed to be
continuous and ‘well behaved’ so that each set of prices and associated incomes can be related to a
unique vector of consumption demands. Since there are several groups of consumers, the same
vector of consumption demands cannot recur for different sets of prices (Dervis et. al., 1982: 147).

5.4.4. Total investment and investment by sector

Now, it is necessary to explain what happens to the total savings withdrawn from the flow of
funds. It is assumed that all savings are spent on investment commodities. Thus, there is a
predetermined share of investment net of depreciation going to each of the sectors, which is
complemented by exogenous foreign savings. This leads fo a iotal netinvestment (TINV) equation of
the following form:

TINV =§SHkYDHk+SEYDE+SGYG+FS (Eq.23)

The mechanism of equating the aggregate savings and the aggregate investment is a macro
closure of this model, which'“is necessary fo maintain macroeconomic balance in the nominal flow of
funds generated by the model solution” (Robinson and Tyson, 1984: 252). This closure-rule is
‘classical’ since given the fixed saving rates and the exogenous savings, the endogenously
determined volume of aggregate savings determines the volume of aggregate investment.

Once the aggregate net investment has been established, its sectoral allocation must be
determined. The model incorporates a function as the one used by Robinson and Tyson (1984) which
is based on the workings of financial markets in the investment allocation process. The function takes
into account fixed coefficients (6) in order to divide total net investment among the sectors. Thus, the
equation of net investment by sector (/j) can be denoted as:

Ii = 9:' *TINV ‘ (Eq.24)

where 6, are exogenous sectoral net investment shares determined from the ‘stylised-SAM'.
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Adding up depreciation to net investment by sector leads to obtain gross sectoral investment
(Z) as it appears column-wise in the ‘stylised-SAM’. The rate of depreciation (@) is calculated from
the ‘stylised-SAM’ as a percentage of sectoral output. Thus, gross sectoral investment for the base
year can be determined as follows:

Z=1 +((D*XS) (Eq.25)

The process of investment allocation is not explicitly modelled and the role of financial markets
in the allocation of loanable funds is not considered. The model has consistency in this sense, as it
considers a simple macro financial structure in which money is the only asset. This is also consistent
with the price normalisation rule assumed in the model as explained in the next section.

5.4.5. The price system of the model

5.4.5.1. Domestic price for traded commodities

The model differentiates between the domestic price of products produced in the tradable
sectors, and the domestic price of the product produced in the aggregate non-tradable sector. The
difference is that, given the small country assumption, the domestic price of traded commodities
directly depends on the world fixed-price of imports (Robinson and Tyson, 1883: 7). Thus, the
equation for the domestic price of traded commodities is written as:

PD,= P *ER ' (E4.26)
where PD;is the domestic price for n-1 tradable sectors,m is the world price denoted in US dollars,
and ER is the nominal exchange rate expressed as the price of one US dollar in terms of the Costa
Rican currency, that is the Colon. It is worth mentioning that the model maintains a fixed and
exogenous exchange rate. Since PW; and ER equal to unity, the domestic price for n-1 traded
commodities also equals one in the base year 1991.

5.4.5.2. Domestic price for the nontraded commodity

The derivation of the domestic price for the nontraded commodity falls on the normalisation rule
that is explained with detail in section 5.4.7, which is incorporated as a closure rule. Such a rule
implies that the model normalises around an overall price index that considers the prices in all
markets, including imports and intermediate commodities. Thus, the equation that determines the
domestic price of the nontraded commaodity is given by:

7 PQ (Eq.27)

i=t

Qu  Quw

where P is the exogenous level of aggregate price index, P, is the composite commodity price of
tfraded commodities, Q; is the price index weight for the n-1 traded commodities, and Qur is the price
index weight for the only nontraded commaodity.

PDy:=

Although the determination of the composite commodity price of traded commodities (P) is
explained in section 5.4.7, it is relevant to mention at this point that this price is determined by a cost
function derived from a Constant Elasticity of Substitution (CES) aggregation function that determines
an aggregate of composite commodity. Let us remember that the n-1 traded commodities produced
domestically and imported commodities are assumed imperfect substitutes. Therefore, consumers

and producers can demand commodities produced domestically or imported, which involves the
36




specification of an aggregate commodity composed by both sorts of commodities. The composite
commodity price of traded commodities (P;) corresponds to the price of this aggregate commodity.

Equation Eq.27 implies that the domestic price of the nontraded commodity is to be indirectly
affected by trade policy and the exchange rate, in so far as the composite commodity price of traded
commodities (P) depends on the price of imported commodities and the domestic price of traded
commodities. The latter was already denoted in £q.26, where the nominal exchange rate plays a role
in determining the level. In addition, as specified below, the price of imported commodities is also
affected by import tariffs. Policies such as the reduction of import tariffs create a price-effect through
the domestic price of traded commodities and the price of imported commodities, which consequently
affects the domestic price of the nontraded commaodity.

The price effect can also be understood, as the overall price index must remain at its
predetermined value in the base run. For instance, a devaluation of the local currency would increase
the price of all traded commodities as explained in £q.26. Therefore, keeping the overall price index
at its predetermined value requires the price of the nontraded commodity to fall. The size of such a
fall depends on the magnitude of the devaluation as well as on the weight of the nontraded
commodity in the commodity basket that defines the price level."®

5.4.5.3. Price of imported commodities

The small-country assumption implies that Costa Rica is small on the import side -and on the
export side as explained below. This means that the country constitutes only a small fraction of the
market for commodities produced in the rest of the world. Thus, the world price of the imported
substitute is exogenously fixed and the supply of imporis is infinitely elastic at that price. Therefore,
the price of imports in the domestic market is given by the following equation:

PM.= PW A+im)ER (Eq.28)

where 1m; denotes the ad valorem tariff on imports.

This specification implies a chain of causality affected by trade policy, since the latter influences
on domestic prices. For instance, the government can impose an import tariff on certain category of
imports, and by so doing it will raise the domestic price of that category of imports and the price of the
domestically produced import-competing commodities. The government appears in the model as
having control over the relative domestic prices of traded commodities, which makes trade policy
become a powerful instrument that affects production, income distribution, and the balance of trade.

5.4.5.4. Price of exported commodities

On the export side, the small-country assumption is maintained, which implies that the country’s
export prices are fixed in the world market independently of the quantities exported. Nevertheless,
export subsidies, export taxes, and the exchange rate are assumed to have some influence on the
determination of export prices as well. Hence, the domestic currency receipts of exporters per unit of
exports by sector j can be denoted as:

PE,= PWE 1+ (te,~ xR (Eq.29)

where PWE; is the exports world dollar price, te; the export subsidy rate, and fx; the export tax rate.

*® Eachaweight is the satio of sectoral value output to totel valie output of the-economy, es they appear in the SAM.
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The world price of exports, PWE,; which is the dollar price of the country’s exports, is
endogenously determined by its domestic production costs, export incentives, and exchange rate
policy, as pointed out by Dervis et. al. (1982). Thus, this world price of exports can be determined as:

PD: '
PWE,= ' (Eq.30)
I+ {te, - e iER

According to this specification of the world price of exports, an increase in domestic production
costs is expected to increase PD; and therefore PWE; increases too. An increase in export subsidies
(te) as well as an increase of the exchange rate (ER) lead to a fall in PWE,. On the other hand, an
increase of the export tax £x; can lead to an increase in PWE,.

5.4.6. Product differentiation and the treatment of imports and exports

In a context of opening of trade, consumers and producers have available either domestic
commodities or imported commodities, and they decide which of them to buy according to their
needs, preferences, and convenience. To consider such a reality, the model treats imports as
imperfect substitutes of domestically produced commodities. Therefore, it becomes necessary to
define for each tradable commodity category from the sectors AG, IND, and S&T, a composite
commodity Q;. In other words, the model adopts the Armington assumption and incorporates such a
composite commodity to distinguish between domestic commodities and foreign commodities. This
commodity is a Constant Elasticity of Substitution (CES) function of commodities produced
domestically (D)) and produced abroad (V). Such an aggregation can be denoted by:

— ] _,1P.
0, B[6.M P +0-5)D;"] " =1, D) (Eg31)

where-é—; and 4 are CES parameters, p; is a CES substitution parameter, and #4; and D; operate as
“inputs” to produce the aggregate output (Q)). Thus, the demand for imports and commodities
produced domestically become derived demands {Dervis ef. &/, 1981: 4). The solution tc such &
specification is to find a ratio of “inputs” (M; and D;) so that the marginai rate of substitution (that is the
slope of the iso-output curve for the composite commodity) is equal to the ratio of the price of the
commodity produced domestically (PD)) to the price of the imported commodity (PM). Robinson and
Tyson (1984) explain that the desired ratio of imports to the domestic commodity is derived from first-
order conditions for minimising cost and is a function of the relative prices of the domestic commodity
and the imported substitute. Such a statement can be reflected in the following condition:

M. (PD.(5. ) (Eq.32)
"="p, (PM,) (1—5,} '

where o; = 1/(1+p)) is the trade-substitution elasticity of commodity i % and &, is the share parameter
in the CES trade aggregation function.?’

Given the “composite commodity” specification, the demand for imports depends on the relative
price of domestically produced and imported commodities in the domestic market. Thus, the import
demand functions are denoted as:

' For the Costa Rica's CGE model, the trade elasticities of substitution have been borrowed from Dessus and Bussolo
(1998), pp.15-16. The parameters B; and & of the CES function are computed by using the calibration procedure to
estimate parameters explained in Shoven and Whalley (1992), pp.115-123.

? It has been assumed a CES function since they have recently become widely used in most CGE models for
international trade. For more detail see de Melo and Robinson {1985), p. 11.
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Here, a ratio of domestic commodities d; in total composite commodity use should be
incorporated in order to specify the demand functions of the domestically produced components.
Such a ratio is called ‘domestic use ratio’ and its determination is denoted as follows:

. -1
di = 'Z—Q)—' = fi (’n'.l) (Eq.34)
Since m; is a function of PD/PM; only, the ‘domestic use ratio’ will also depend only on such a
ratio. Furthermore, the aggregate demand for the composite commodity Q; itself will depend on the
relative price system.

Having defined d; allows specifying the demand for the domestically produced commodity. It is
worth mentioning that consumers and producers demand this composite commodity and hence, the
demands for imports and for domestic fraded commodities become derived demands. Thus, V), C,
and Z; denote, intermediate demand, consumption demand and investment demand for the composite
commodities in each commodity category, respectively.?! The ‘domestic use ratio’' transforms these
demands into demands for domestically produced commodities. Multiplying each of these
components by d; yields the demand equations for domestically produced components of the form:

Vi=dV. - 4.3%)
Cl=d.C. | (Eq.36)
Zi=d.Z. (Eq.37)

Combining these domestically produced commodities with imports, leads to obtain the
aggregate demand for the composite commodity Q; Adding export subsidies granted to the tradable
sectors of the model and exports E; to the three components of domestically produced commodities
as specified in £q.35, £q.36, and £q.37, results in the determination of the demand functions for
domestically produced commodities of the form:*

X:‘D=dil/i+dic+di2i+(teiEi)+Ei (Eq.38)

The model includes a function for exports by activity to analyse whether the opening of trade
has promoted exports. Four assumptions were introduced to define such a function in the model.
First, it is assumed product differentiation on the export side. This closely corresponds to the
treatment of foreign trade that is found in some models to analyse the implications of multilateral tariff
reductions (de Melo and Robinson, 1985: 2). Second, as de Melo (1988) suggests it, the assumption
that foreign commodities and domestic import-competing commodities are imperfect substitutes in
use is incorporated on the export side. Exports and commaodities sold on the domestic market within
the same sector classification are imperfect substitutes, which seems to be more realistic in a context
of opening of trade. Third, in order to maintain the small-country assumption, it must be said that the
country’s market share of its products in the world market is too small so that it can be assumed an

2! These demand components must equal those obtained in £q.3, £¢.22, and £q.25 for the n-1 trade commodities.
This specification of the demand function for domestically produced commodities implies that the import price can
affect the demand for the domestic commodity through its effect on the composite price and the demand for the
composite commodity. This function can also be used to determine the domestic demand for the nontraded
commodily, where the ‘domestic use atic’ is assumed {o be equal {o one and subsidies and exports equal {0 zere.
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infinitely elastic export demand. Finally, exports by activity are determined through a constant foreign
price elasticity of supply.?> Thus, exports by activities are determined as follows:

7,
E.= K o(%} (Eq.39)

where PE; is the price of exports as defined in £q.29, PD; is the domestic price as defined in £q.26,
Eo is parameter that denotes exports by activity in the base year, and 7; is the price elasticity of
export supply for commodity i.**

The prices PE; and PD; depend on the nominal exchange rate. PE; also depends on policy
instruments such as export subsidies (fe;) and export taxes (tx). Thus, the specification of exports by
activities implies that trade-policy instruments affect exports. A devaluation of the Col6n can increase
the domestic price and the export price of traded commodities, leading consequently to a change of
the exports by activity. The price of exports can also be affected by any change in the export subsidy
rate or export tax rate, which could also influence the exports of the different activities.

5.4.7. Excess demand equations, balance of payments constraint and price
normalisation

The way of pulling the various components of the model together and summarising its structure
is by writing down the excess demand equations of the model as functions of the endogenous
variables (Dervis et. at. 1982: 230). Having defined the demand and supply functions as in Eq.38 and
Eq.1, respectively, one can denote the sectoral excess demand as follows:*®

EX=X-X, =0 (Eq.40)

The supply and demand equations for product markets together yield a set of simultaneous
equilibrium conditions as denoted in Fq.40, whose solutions provide equilibrium prices. This way, for
the n domestic cornmodity prices, there are n equations in n variables. Finally, it is necessary to
incorporate a balance of payments constraint in order to specify the market clearance condition for
foreign exchange, which can assume the following form:

n-1 n-1
Eq.41
EF =Y M- E-F (e
where F denotes net foreign capital flows, whose residual determination is given by:
n-1 -1
_ o (Eq.42)
F - Z_‘:MI_.ZE! #

i=1
This specification requires the assumption that the country has no constraints to obtain foreign
exchange to finance imports, which is necessary to equal the balance of payments constraint to zero.
Thus, incorporating £q.41 leads to n + 1 equations in n + 1 variables and there are as many excess
demand equations as there are prices.

Finally, by Walras’ Law, the excess demand equations are not independent so that a price
normalisation rule is required to close the system. As Dervis et. al. (1982) explain, there is a variety

2 Eor more detail see Vos (1994), p.6.
24 The parameters Ep; of exports by activity in the base year are set equal to the corresponding ‘stylised-SAM' values,
gghereas the export elasticities have been borrowed from Dessus and Bussolo (1998), pp.15-16. .
There are two ways of determining the demand in CONT. First, one can use Eq.38 and assume that the ‘domestic
use ratio’ is equal to one, and export subsidies and exports by activity are equal to zero. Second, the demand of this
sector can be obtained by adding up its components ¥, C;, and Z; as determined in.Fq.3 Fq.22, and £q.25.
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of normalisation equations, starting by those in which the wage of labour is fixed and all the prices are
expressed in terms of wages, and ending with those in which the price of any commodity is fixed
(which is called the numéraire commodity) and all the prices are expressed in terms of it. This model
incorporates a price-normalisation rule that provides a “no-inflation” benchmark against which all
prices changes are relative prices changes (Op. Cit., 1982: 150, 192-193). In other words, the
normalisation is done around an aggregate price index that assumes the following form:

n-1

ZP O+ PDw Q=P (Eq.43)

where Q; and Qur denote the weights defining the price index (3Q=1 for all the commodities)?®, P is
"the composite commodity price of traded commodities whose determination will be explained below,
PD; is the domestic price of the nontraded commodity, and Pis the exogenous level of aggregate
price index, which is kept constant and equals to unity in the base year. Thus, the value of the
aggregate price level is set exogenously by the normalisation rule, and represents an overall index of
prices to buyers in all markets, including imports and intermediate commodities.

The normalisation rule is considered just a rule of a numéraire to keep the model as a barter
model, similarly to the theoretical models of international trade. This way, the model is consistent with
input-output and linear programming models, as they incorporate no money. Money never appears
exphcntly in the model and remains neutral providing only a simple transfer mechanism to close the
flow of funds accounts. Since the model focuses on resource allocation issues and foreign trade is
modelled to explain the opening of trade, the aggregate price level is explicitly considered as
exogenous and the problems related to its determination are implicitly treated separately from
problems related to the determination of relative prices and incentives (Op. Cit, 1982: 150-151).

Given the assumption of cost minimisation by consumers of domestic commodities and
imported commodities, the values of the composite commodity price are given by the cost
minimisation function that corresponds to the CES aggregation function, which is denoted as follows:
fi-o.)

P,~=B%_{5f’ pM Fedi-s)pp bol]

where all the CES parameters were already introduced in equations £q.31, £q.32, and Eq.33.

(Eq49)

This normalisation closes the system and allows solving the model for n domestic commaodity
prices as a function of the exchange rate, the exogenous parameters and the government policy
variables. The solution can be started by substituting the initial prices and exchange rate into the
sectoral demand and supply functions so as to obtain numerical estimates of excess demands in
each sector.

5.5. FINAL REMARKS

The Costa Rica’s CGE model was run by an iteration process, in which 133 equations
determined 133 endogenous variables simultaneously. The equations were settled up in a
spreadsheet built up in Excel 7.0 for Windows 97. In addition, the general equilibrium was tested by
generating a new SAM; after reaching the base run equilibrium, the consistency of the model was
examined by applying changes to all the exogenous variables and the policy instruments.

28 The weights of each sector's price are shown in Table 5.2 in the Appendix.
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Chapter Six
POLICY SIMULATION SCENARIOS

6.1. INTRODUCTION

Once the Computable General Equilibrium (CGE) model for Costa Rica was solved, the next
step was to carry out policy simulation scenarios of the counterfactual type. Such exercise aims at
analysing the implications of the opening of trade in Costa Rica, focusing on production, income
distribution and the balance of trade. Since production is determined in the model by total demand,
the analysis includes the components of total demand. Furthermore, savings as well as external
requirements of foreign exchange to finance imports are also incorporated.

Tne policy instruments used to carry out the counterfactual simulation are import tariffs, export
taxes and expori subsidies. 1t is important 1o observe that, as expiained in Chapter Three, these
instruments have been used in Costa Rica to promote the opening of trade along with the devaluation
of the exchange rate. Regarding the latter, the model assumes a fixed and exogenous exchange rate,
which is not used for the policy simulation scenarios.

This chapter provides in Section 6.2 a general description of the way in which the poiicy
instruments are expected to affect the endogenous variables in the model, by using an analysis of the
‘reduced form’ of the CGE model. Section 6.3 presents the policy simulation scenarios, whose results
are summarised in Section 6.4 and compared in the same section with some of the results obtained in
other studies on the opening of trade in Costa Rica. Finally, Section 6.5 briefly provides some final
remarks of the chapter.

6.2. THE REDUCED FORM OF THE CGE MODEL FOR COSTA RICA

The way of showing how a CGE model works, in terms of connecting all its variables and
parameters, is by analysing the flow created by any injection from the exogenous variables. This
analysis is developed by using the ‘reduced form’ of the model, which explains how any change in the
policy instruments generates a flow that goes throughout the system, resulting in a new situation of
equilibrium. It is worth mentioning that wherever the change is applied, the effect of liberalising trade
starts by affecting relative prices. Figure 6.1 shows the ‘reduced form’ of the CGE model for Costa
Rica, where the policy instruments are allocated at the top of the figure from which the flow begins.
The ‘reduced form’ of the model is explained by considering individually each policy instrument, as
shown in the next three sections.
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Figure 6.1. Reduced form of the CGE model for Costa Rica

riur.

PAf, PE,

circular flow

6.2.1. Effects of an import tariff change

Three main effects occur when varying import tariffs in the system. The most important effect
occurs on the price of imports (PM), whereas the other two effects come through the ‘taxation effect’
on government’s income (Ys) and profits (I1). Let us first look at the effect generated by the price of
imports (PM) on income, production and the balance of trade. As can be seen in Figure 6.1, any
change in the price of imports (PM)) will affect imports (M) and the composite price (P,).27 The change
in imports affects the balance of trade, the external requirements of foreign exchange to finance
imports, government’s income (Ye) and profits (I1). The effect on government's income is due fo the
increased base on which import tariffs are levied. Profits affect the income of the factor capital (Yx)
creating an effect on households’ income (Yr) and enterprises’ income (Yg). Since the change in the
income of these fwo agents increases the base on which direct taxes are levied, a change in
government's income (Yg) should also be expected. Regarding the change in the composite price
(P), it directly affects the nominal wage bill (W) in all the sectors, and therefore a change in
households’ income (Y:) and profits ([1) must be expected to occur. Profits affect the income of the
factor capital (Yx) and consequently, households’ income (Yn) and enterprises’ income (Ye) are
impacted. This also increases the base on which direct taxes are deduced so that an effect on
government’s income (Ys) must also be expected to occur.

?7 As explained in Chapter Five, the composite price (P) corresponds to the price of a composite good that
incorporates commodities produced domestically and imported commodities.
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The change in import tariffs directly affects government’s income (Yo) and profits (I1).
Government's income (Yg) is affected as the change in import tariffs (tm)) leads to a ‘taxation effect’.
Profits (I1) change because they are defined residually in the model, and this variation affects
households’ income (Yi) and enterprises’ income (Ye) as mentioned earlier.

All the changes in agents’ income (Y, Ye and Ys) affect consumption (C;) and savings (S).
Since the model assumes that savings (S) equal investment (TINV), the change in agents’ income
affects total investment too. Therefore, domestic absorption (D)) must be expected to vary leading to a
variation in imports (M) and total demand (XP). Since the model specifies that total sectoral supply
(X°) is determined by total sectoral demand (X1), the latter is expected to affect the former, which
consequently changes intermediate demand (V)), government's income (Y¢) and profits (I1). Profits
(I1) are also affected by the change in intermediate demand (V)), as shown in the left button part of
Figure 6.1, leading to a change in households’ income (Y and enterprises’ income (Ye). Thus, the
change in production creates an effect on agents’ income (Yny, Yg and Yg) that at the same time
generates a circular effect as described earlier.

6.2.2. Effects of an export tax change

Three effects occur when export taxes are altered. Firstly, the most important effect is on the
price of exports (PE), which directly affects exports {£)) starting a chain of effects on government’s
income (Yg) {because of export taxes), profits (1), the balance of trade, the requirements of foreign
exchange (F) and domestic total demand (X’). The latter affects total supply (X°) and thus
intermediate demand (V)), government’s income (Y5) and profits (11). The effect on profits, which also
occurs due to the change in intermediate demand (see Figure 6.1), makes the income of the factor
capital {Yx) change affecting consequently the income of all the agents {Yue Ye and Yg). Secondly,
there is a ‘taxation effect’ that affects government's income, as the variation in the export tax affects
the levied exports. Thirdly, profits (T1) are also affected as they derive residually and depend on the
export tax rate (tx) and exports (E). As explained earlier, the change in profits affects enterprises’
income (Yg) and households’ income (V) through the cthange in the income of the factor capital (Yk).

The effects on agents’ income alter the system as savings, consumption and investment change,
affecting consequently domestic absorption (D). The change in domestic absorption (D)) impacts on
imports (M) and total supply (X,s). Imports (M) affect the balance of trade and thus the requirements
of foreign exchange to finance imports (F). Government's income (Yg) must be expected to change,
as far as the change in imports (M) adjusts the base on which import tariffs are levied. Regarding
total supply (X,S), it affects government’s income (Yg) as the amount of money collected from indirect
taxes rises, and also affects intermediate demand (V}) and profits (I1). Profits (I1)) are simultaneously
affected by the change in intermediate demand (V) as shown in Figure 6.1. The variation of profits
leads to a change in agents’ income (Y, Ye and Yg) through the change in the income of the factor
capital (Yx). Thus, an iteration is initiated as new income is injected into the system generating a new
situation of equilibrium.

6.2.3. Effects of an export subsidy change

According to the flow presented in Figure 6.1, any variation in export subsidies provokes two
major effects on the system. On the one hand, the most important effect occurs on the price of

exports (PE), which consequently has an impact on exports (E). From this point in the system,
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government's income varies as the base on which exports are taxed changes. Consequently, the
balance of trade is affected leading to a change in the requirements of foreign exchange to finance
imports (F). Furthermore, the change in exports (£)) directly affects total demand (X°). On the other
hand, the change in the price of exports (PE) has an indirect effect on total demand (XP) since not
only exports increase (£;) but also the base to grant the export subsidy (fe;).

As can be seen, the change in the price of exports (PE;) generates two different causality chains
that end up affecting total demand (X,D). Any change in total demand (X,D) affects three components
in the system. First, there is a ‘taxation effect’ as the base for levying indirect taxes rises. Second,
intermediate demand (V) varies, which consequently generates an effect on profits (I1)). Third, profits
are also affected as they are generated residually, so that the increased base to tax exports (Ej)
impacts on them ([1). The variation in profits (1) also affects agents’ income as the income of the
factor capital changes. Thus, the change in the price of exports affects all agents’ income (Y, Y&
and Ys), the balance of trade and the requirements of foreign exchange to finance imports (F).

The change in agents’ income (Y, Yg and Yg) impacts on savings (S), investment (TINV) and
consumption (C). Therefore, domestic absorption (D;) changes, which consequently implies a
varation in imports (M) and total supply (X°). Imports (M) affect the balance of trade, the
requirements of foreign exchange to finance imports, and government's income (Ys). The other effect
occurs when total supply (X,s) changes, since this varies the agents’ income (Y, Y& and Yg) as
explained for the two previous cases. Thus, the variation of income must be expected to initiate an
iteration that leads to a new equilibrium solution.

6.3. POLICY SIMULATION SCENARIOS

After having established an understanding of how the policy instruments are expected to affect
production, income and the balance of trade, the analysis moved on to the application of policy
simulation scenarios. In all the scenarios carried out, the policy instruments were changed by 50 per
cent for all commodities. This is a rough average variation not very different to that applied to the
three policy instruments between 1991 and 1992. The scenarios are of the counterfactual type, hence
they are to indicate what would have happened to production, income distribution and the balance of
trade, if the policy instrument rates had been reduced (for import tariffs and export taxes) and/or
increased (for export subsidies) by 50 per cent with respect to the situation in 1991 28

Although all the variables are defined in nominal terms in the model, the fact that the policy
simulation analysis is counterfactual makes all the variables operate as real ones as the simulations
apply for a static comparative analysis. Therefore, all the counterfactual scenarios carried out are
expected to tell something about the implications of opening of trade policies on real production,
distribution of real income and the balance of trade.

6.3.1. Counterfactual simulation effects of reducing import tariffs by 50
per cent
This section shows the results of four policy simulation scenarios in which import tariffs were
reduced. In the first three scenarios, the reduction of import tariffs was applied individually to each
tradable sector. The fourth scenario was a reduction of import tariffs in all the tradable sectors

2 £or more details see Adelman and Taylor{1990), pp.42-58.
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simultaneously. The analysis is shown in three sections, where the implications on production,
income and the balance of trade are analysed individually. In order to facilitate the explanation, the
analysis begins with the effects on the balance of trade.

6.3.1.1. Effects on the balance of trade

The effect on the balance of trade comes about as the reduction in import tariffs makes imports
cheaper for the country, so that an increase in imports must be expected to occur. Scenario No. 1
showed that a reduction of the import tariff in Agriculture, forestry and fishing (AG) affects the balance
of trade very slightly. Indeed, the changes shown in Table 6.1 have very little interpretation. This can
be explained by the fact that the country is a ‘net exporter’ of agricultural products, so that imports of
this type would not be expected to increase considerably.

Table 6.1. Impact of a 50% import tariff reduction on the balance of trade
SCENARIQ No.:A SCENARIO No:

a. Balance of trade
AG. 5813655 58128.73] -0.0135 58314.03] 0.3033 58360.27] 0.3848 5852462 0.6675
0. 3 .109651.74] -109649581 -0.0020 120200330 96201 4 -10587628] -34431 4 -11528640, 60507
S&T 47766.80] 47767.09] 0.0006 48163.18; 0.8298 32012.86] -32.8508 32579.96] -31.7937
Total -3748.38 3753.76] 0.1433 13723.11] 2661068 | -15503.16] 3135951 | -25181.82] 5£71.8038
b. Foreign Exchange Requirements 3748.39 3753.76] 0.1433 13723.11] 266.1069 15503.15] 313.5951 25181.82| 571.8038

Source: computed from the CGE medel for Costa Rica.

Scenario No. 2 showed that a reduction of the import tariff in the sector Industry (IND) had
unsustainable implications on the balarce of trade as the trade deficit rose dramatically. The most
important effect occurred on the sector itself, where the trade deficit increased by 9.6 per cent (see
Table 6.1). This led to an increase of nearly 266 per cent in the requirements of foreign exchange to
finance imports, which would be rejected by international organisations with which Costa Rica
maintains financial obligations. The effects on the other two tradable sectors AG and S&T were found
to be very slight (0.3 and 0.8 per cent respectively).

The results showed that the reduction of the import fariff in Services and Trade (S&T) has
similar effects as those found for IND, in the sense that the strongest effect occurred on the sector
itself. As shown in Table 6.1, the trade surplus in S&T fell by 33 per cent with the reduction of the
tariff. Despite the fact that the trade deficit fell by 3.4 per cent in IND, the negative effect on S&T
made the overall balance of trade deficit to increase by 313.6 per cent, which as mentioned earlier,
would be an unsustainable situation to negotiate with international financial organisations.

The effects of the reduction of import tariffs in IND and S&T were reflected when applying
Scenario No. 4, in which import tariffs were reduced in all the sectors simultaneously. As can be seen
in Table 6.1, a general reduction such as this was found to affect negatively the balance of trade in
IND and S&T. The deficit increased by 6 per cent approximately in IND, whereas the trade surplus
fell by 31.8 per cent in S&T. This led to a dramatic increase of 571 per cent in the balance of trade
deficit of the economy, which would create a problem to finance the requirements of foreign exchange
as already explained. Thus, one can conclude that the reduction of import tariffs promotes imports
more strongly than it promotes exports, a fact that is reflected in the rapid increase of the trade deficit.

6.3.1.2. Effects on income distribution

Income distribution is analysed in two ways. First, an analysis of factorial income is presented
to see the way in which the remuneration to factors is affected when a reduction in import tariffs is
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applied. It is worth mentioning that the effects on wages were found to be very slight in all the
scenarios carried out, therefore the analysis of factorial income is concentrated on profits. Second,
an analysis of institutional income is also incorporated to detect the way in which agents’ income
would be expected to change when reducing import tariffs, and the way in which the income gap
between urban and rural households would vary with such a policy.

Table 6.2 summarises the effects of a reduction in import tariffs on income. Scenario No. 1
indicated a rather slight effect on income (factorial and personal), when a reduction of 50 per cent
was applied to import tariffs in AG. The contraction in profits and institutional income was found to be
so slight that it cannot be argued that a reduction of import tariffs in AG creates an important effect on
income distribution.

Table 6.2. Impact of a 50% import tariff reduction on income distribution

ENARIO o
ja Profits J
AG. 63394.20] 6338832 -0.001 6258721 12730 62376:93] 16046 61589.38; -2847C
IND. 69961.34f ©69960.80] -0.0008 62117.12] ~11.2122 69016.95| -1.34%9 61315.80] -12.3576
S&T 101987.49] 10198599 -0.0015 99918.85] -2.0283 90366.19] -11.3948 | 88461.85] -13.2621
CONT 19330.35] 19320.72} -0.0033 18439.38] -4.6092 18214.08| -5.7747 17350.16] -10.2440
INSTITUTIONAL INCOME
a. Households' disposable income
Urban households 311762.49] 31175896, -0.0011 306972.24] 15365 | 305698.09] -1.9452 | 301053.80; -3.4349
Rural households 208317.00] 20831508 -0.0003 20572433 -1.2446 | 20503477 -15756 | 202521.16] -2.782
income gap between urban 10344550] 10344383] -0.0016 101247.86| -2.1244 | 10066331] -2.68%5 98532.64] -4.7492
and rural households
b. Enterprises’ disposable income 27627.10] 2762554 -0.0580 255(08.49] -7.6686 2434497 -9.7083 22290.92] -17.1482
¢. Government's income 198150.54] 19814560 -0.0025 18857061] 4.8347 186958.78] -5.6481 177662.31] -10.3397

Source: compluted from the CGE model for Costa Rica.

Moving on to Scenario No. 2, where the reduction of import tariffs was only applied to IND,
profits were found to be negatively impacted (see Table 6.2). The most affected sector was IND itself,
where profits fell by 11.2 per cent. The other sectors were strongly affected too, including the non-
tradable sector CONT where profits fell by 4.6 per cent. As shown in Figure 6.1, this is the result of
the direct effect created on profits since they are derived residually in the model. Moreover, the
reduction in the import tariff affected the price of imports (PM), which consequently influenced imports
(M) and thus the residual determination of profits. The final effect on supply must also be expected to
affect profits as explained below. As pointed earlier, the change in profits generates a flow that goes
1o the institutional income of the agents.

Regarding the latter, the effect starts as enterprises’ income (Yg) and households’ income (Yh)
vary, creating an effect on government’s income (Yg), which is also affected by the reduction of the
tariff itself and the final impact from domestic supply, as described in section 6.2.1. Scenario No. 2
shows that the effects on profits clearly affected institutional income. The stronger impact occurred on
enterprises’ disposable income and government's income, which decreased by 7.7 and 4.8 per cent,
respectively. Households' disposable income decreased by 1.5 and 1.2 per cent for urban and rural
respectively, and consequently the income gap between households (urban and rural) decreased.
This effect has no interpretation in terms of income distribution because both incomes of urban and
rural households decreased simultaneously.

Let us analyse the reduction of import tariffs in S&T. As can be seen in Table 6.2, profits were
found to fall in all the sectors. Two particular aspects must be mentioned in that respect. First, the
reduction of the tariff affected the most the profits earned in the sector itself, which fell dramatically by
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11.4 per cent. Second, similarly as occurred when reducing the tariff in IND, the second most affected
sector was CONT whose profits fell sharply by 5.8 per cent. Profits in AG and IND decreased slightly
by 1.6 and 1.4 per cent, respectively.

The fall in profits in S&T resulted in a significant reduction of institutional income. As shown in
Table 6.2, the largest impact occurred on enterprises’ disposable income, which decreased by 9.7 per
cent. Households’ disposable income decreased sharply by 1.9 and 1.6 per cent for urban and rural,
respectively. These reductions along with the reduction of the tariff reduced government’s income by
5.7 per cent. The results have no interpretation in terms of income distribution as all incomes fell.

A simultaneous reduction of import tariffs was applied to all the tradable sectors in Scenario No.
4. The results indicate that such a reduction affects dramatically profits, mainly in IND and S&T,
where there was a fall of 12.4 and 13.3 per cent, respectively. Profits in CONT also fell dramatically
by 10.2 per cent, as there was a price effect when the price of imports (PM) varied, affecting the
domestic price of nontraded goods (PDyr) through a change in the composite good price (P) (see
Figure 6.1). The change in the domestic price of nontraded commodities and the composite good
price affected labour demand and wages, leading to a change in profits. The least affected sector was
AG, however, the fall in its profits (2.9%) was also important.

Moving on to institutional income, the dramatic decrease in profits resulted in a fall in the
disposable income of enterprises and households. Thus, government’s income was also found to fall,
which was even worsened by the reduction of the tariff itself as it had a fiscal effect. As can be seen
in Table 6.2, the most affected institutions were the enterprises with profits that fell by 17.1 per cent.
This had implications on households’ disposable income and government's income. Since
households’ disposable income decreased by 3.4 and 2.8 for urban and rural respectively, the
reduction in the income gap of households has no meaning in terms of income distribution.
Government's income decreased by 10.4 per cent, which could give us some hints about why the
fiscal deficit of the government has increased with the opening of trade, as explained in Chapter
Three. It can be concluded from Scenarios No. 1, 2, 3 and 4, that a further reduction of import tariffs
with respect to the situation of 1991 would have tended to negatively affect income generation in the
country. The analysis of income distribution is meaningless since all agents’ income was found to be
decreasing. '

6.3.1.3. Effects on production

The effects of reducing import tariffs on production are shown in Table 6.3. In scenario No. 1, a
reduction of the import tariff was applied in AG. This reduction had a very slight negative impact on
production. As explained in section 6.2.1, production depends on domestic demand in the model,
which was found not fo be strongly affected (see Table 6.3.a in the Appendix). This can be explained
by the fact that agents’ income was not altered in such a way that domestic demand could create an
impact on production.

One explanation to the insignificant effect on production from opening up the sector AG is that
Costa Rica is a ‘net exporter’ of agricultural goods, in many of which it shows high levels of
competitiveness. This makes the opening of trade of this sector less attractive than it could be if
applied to IND for instance. Indeed, this may be one of the main reasons why the reduction of import
tariffs in AG has not been a priority in Costa Rica.
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Table 6.3. Impact of a 50% import tariff reduction on production

PRODUCTION
AG. 191570.67] 191569.64] -0.0005 190154.31} -0.73%3 189785.35; -0.9319 | 18841209 -1.6483
IND. 688403.11] 688397.50] -0.0008 680626.49] -1.1297 | 678613.50] -1.4221 671073.34] -2.5174
S&T 52492157 524917.90; -0.0007 519863.45| -0.9636 | 51854512 -1.2147 | 513640.89] -2.14%0
CONT 20282430 20282331] -0.0005 201418511 -0.6931 201063.04] 08684 § 199699.92] -1.5404

Source: computed from the CGE model for Costa Rica.

Scenario No. 2 (see Table 6.3) showed that production is negatively impacted when one
simulates a reduction of import tariffs in IND. The most important variation occurred in IND itself,
where production decreased by 1.1 per cent. The other negative impact occurred in S&T, whose
production fell slightly by 0.9 per cent. This effect can be explained as due to the reduction of
institutional income already explained, which led to a fall in domestic demand. The fall in the
institutional income led to a reduction of savings that resulted in a fall of investment, affecting
consequently production (see Table 6.3.a in the Appendix). A similar situation was found in Scenario
No. 3, in which the reduction of the tariff was only applied to S&T, with the difference that the most
opened sector (S&T) was not the most affected. Production in S&T decreased by 1.2 whereas it fell
by 1.4 in IND. The fall in production in AG and CONT was by approximately 1 per cent.

Scenario No. 4 involved a simultaneous reduction of import tariffs in ali the sectors. The
reduction of institutional income that resulted from the simultaneous reduction of import tariffs in all
the tradable sectors ied to a decrease in domestic demand (see Table 6.3.a in the Appendix). With
the exception of the sector CONT, final consurnption fell by more than 3 per cent in all the sectors.
Regarding intermediate demand, it decreased by more than 2 per cent in all the sectors. The total
value of investment decreased by 4.7 per cent, while investment also fell at the sectoral level by more
than 3.6 per cent in all the sectors. Consequently, the fall in domestic demand affected total
production in the overall. The most affected sector was IND, where production fell by 2.5 per cent
approximately. S&T was the other sector strongly affected, whose output decreased by 2.2 per cent.
Production in AG and CONT also decreased by 1.7 and 1.5, respectively. Thus, one can conclude
that if import tariffs had been teduced by 50 in all the sectors, production would have been
dramatically hampered with respect to the situation of 1991.

6.3.2. Counterfactual simulation effects of reducing export taxes by S0 per
cent
This section shows the results of four policy simulation scenarios in which export taxes were
reduced. There are three scenarios where the reduction of the tax was applied individually to each
sector. In the fourth scenario, the reduction was simultaneously applied to all the sectors. The results
are presented as in the previous section, starting with the balance of frade.

6.3.2.1. Effects on the balance of trade

The reduction of the export tax in AG provoked a rather slight fall in the deficit of trade surplus
of the sector itself, which cannot be considered important since it did not even amount to 0.1 per cent
(see Table 6.4). The trade surplus of the sector S&T was also found to fall very slightly by 0.2 per
cent, which does not seem to be an important effect. On the contrary, there was an increase of 0.8
per cent in the deficit of trade in IND. The negative impact on the balance of trade in IND reflected in
the overall deficit of trade, which increased by 28.6 per cent. This would imply an unsustainable
situation for the country to maintain its financial commitments with international organisms.
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Table 6.4. Impact of a 50% export tax reduction on the balance of trade

SCENARIO
a Balance of trade
AG. 5813655 5808217} 00335 58130.37] 0.0106 5813322 -0.0067 5807266, -0.1099
{ND. -103651.74] -11064579] 0814 10975327| 00%6 | -10970656] 0050 | -1107(R.14| 08579
ST 47766.80] 4764507) 02548 47752.88] 0.0289 4775634 0.0156 4762378 -0.2934
Total of the Economy 3748.39, 4818.55] 28.5433 3863991 3.2421 3814.01] 1.7506 5005.70] 33.5426
b. Foreign Exchange Requirements 3748.39 4818.55] 28B.5439 3863.92] 3.2421 3814.01] 1.7506 5005.70] 33.542%6

Source: computed from the CGE model for Costa Rica.

The reduction of the export tax was found to similarly affect the balance of trade when applied
1o the sectors IND and S&T. Note in Table 6.6 (Scenarios No. 5 and 6) that no important effects on
the balance of trade were found at the sectoral level, although the total deficit of the economy
increased by 3.2 and 1.8 per cent when the reduction was applied to IND and S&T, respectively.

Scenario No. 7 involved a simultaneous reduction of the export tax in all the sectors.
Insignificant reductions in the balance of trade surplus in AG and S&T were found. However, the
increase in imporis of industrial goods is the reason why the overall balance of trade deteriorated
after reducing export taxes. This could indeed be the real situation of country, where although export
taxes have been reduced, there has not been a faster increase in exports relative to imports, as
argued in Chapter Three.

6.3.2.2. Effects on income distribution

The effects of reducing the export tax seem to be more beneficial than in the case of reducing
import tariffs. However, as shown in Table 6.5 (Scenarios No. 4, 5 and 6), the reduction was found to
only impact on AG where the only important positive effect on profits was seen. Scenaric No. 4
showed that the reduction in the export tax in AG raises profits no only in the sector itself by 4.4 per
cent, but also in CONT by 1.2 per cent. Although Scenarios No. 5 and 6 showed positive impacts on
profits when the export tax was reduced in IND and S&T, such an impact was not strong enough to
be analysed as profits were found to increase by less than 1 per cent (see Table 6.5).

Table 6.5. Impact of a 50% export tax reduction on income distribution

FACTORIAL INCOME ,
fa Profits

AG. 63394.20] 6617565 4.3875 63422.28] 0.0443 63409.35] 0.023 66218.89] 4.4558
IND. 69961.34] 7018488 03197 7027451, 0.4478 63975.05] 0.0186 70511.87| 0.7863
S&T 101887.49] 10262276 0.6228 1205963 ooror | 102181.83] 01906 | 102889.25[ 08842
CONT 19330.35]  19569.05| 1.2348 19357.46] _ 0.1402 19344.99]  0.0757 18610.79] 1.4508

INSTITUTIONAL INCOME
Households' disposable income '
Urban households 311762.49] 313362.87| 05133 31194423| 00583 | 31185062 00315 | 31364274) 0.6031
Rural households 208317.00] 209183.16] 04158 20841536] 00472 { 208370.11] 00255 § 209334.64 04885
Income gap between urban 10344550] 10417970} 0.7038 103528.87] 00806 | 10349052] 00435 | 104308.10 0.833
and rural households

b, Enterprises’ disposable income 27627.10] 28334.90] 25620 27707.47] 02909 2767050 0.1571 2845868 3.0100

c. Government's income 1881 50.54 196629.81] -0.7675 197977.84] 00872 | 198057.29| -0.0471 ) 196363.86 -0.9017

Source: computed from the CGE mode for Costa Rica.

Moving on to institutional income, the reduction of export taxes was found to slightly reduce
government's income in all the sectors, but the only relatively important effect was detected in AG
(0.8%). On the contrary, enterprises’ disposable income was positively impacted wherever the
reduction of the export tax was applied, although the only important effect occurred when the
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reduction was applied to AG, where enterprises’ disposable income rose by 2.6 per cent. Households’
disposable income was slightly affected, however, the impact appeared to benefit more urban
households. This is shown in Table 6.5, where the income gap between households rises, mainly
when the reduction of taxes is applied to AG. The results on institutional income in IND and S&T are
not explained in this section since they were found to be rather slight (Scenarios No. 4 and 5).

Scenario No. 7 reproduces a simultaneous reduction of the export tax for all the sectors. The
effects already explained for the reduction of the export tax in AG were reflected in this scenario.
Profits were positively impacted in AG by 4.5 per cent and in CONT by 1.5 per cent. The profits
generated benefited enterprises’ disposable income, which rose by 3.0 per cent. Households’
disposable income was affected very weakly, however, there was an increase in the income gap
between households (0.8%). This last effect means that the reduction of export taxes had a negative
impact on income distribution with respect to the situation of 1991. This was also supported by the
fact that enterprises were the most benefited agents in the economy. On the contrary, government's
income decreased, because the export tax reduction had a fiscal effect as Costa Rica’s exports of
agricultural products generate a very high share of income from export taxes.

6.3.2.3. Effects on production

The ‘income effect’ of reducing the export tax is expected to trickle down into production, as
domestic demand is expected to te larger. However, after carrying out Scenarios No. 4, 5,6, and 7,
the conclusion is that the ‘income effect’ is too weak to impact positively on production. As can be
noticed in Table 6.6, no important effect on production was found. Moreover, the export tax reduction
generated no important effects on intermediate demand, investment and final consumption (sse Table
6.6.a in the Appendix). This means that the higher income generated by enterprises is directed
towards imports and/or profit repatriation rather than towards domestic production.

Table 6.6. Impact of 2 50%export tax reduction on production

AG. 19157067] 192004.64] 0.2265 19161995 00257 | 191567.28] 00130 | 19208053) 0.2661
IND. 638403.11] 690721.35, 03388 69865537| 00382 | 68854526 00206 | 69112676] 0.3856
S&T 524921.57] - 52647491 0.298 5500705 00336 | 501682 00181 | 52674655 03477
CONT 2082430 20320093| 01857 0867.07] 011 | 20847400 00114 | 20826879 02182

Source: computed from the CGE moded for Costa Rica.

6.3.3. Counterfactual simulation effects of increasing export subsidies by
50 per cent

The promotion of exports through export subsidies in Costa Rica has been biased towards non-
traditional products that are mostly produced in the agricultural sector.?® Thus, the counterfactual
simulation developed through increasing export subsidies in IND and S&T is to indicate what would
have happened if the incentives were granted to the other tradable sectors, at the same magnitude as
they were granted to the agricultural sector.

2 For more details see section 3.3.1 inThapter Three,
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6.3.3.1. Effects on the balance of trade

As can be noticed in Table 6.7, the granting of higher export subsidies to tradable sectors
created an unsustainable situation. In all the scenarios, the balance of trade deteriorated in all the
sectors. The surplus shown in AG and S&T fell slightly whereas the deficit shown in IND rose sharply.
The stronger negative impact on IND influenced in such a way that the total requirements of foreign
exchange to finance the deficit became unsustainable. The negative effect was to some extent
stronger when the increased export subsidy was granted to IND and S&T. This implicitly suggests
that the policy of granting more subsidies to the agricultural sector, as implemented by Costa Rica’s
government, can be considered as having less negative effects on the balance of trade than targeting
the other tradable sectors. However, the ‘fiscal cost’ of the subsidy for AG appears to be the highest.
In addition, the negative impact on the balance of trade in IND shows that the country is highly
dependent on imported goods produced in that sector, mainly raw materials.

Table 6.7. Impact of a 50% export subsi
g _ TR

a. Balance of trade
AG. 5813655 . . X
IND. -100651.74] 110434508, 07139 11104050 12747 1 -11118269] 1332 | -1138363.30] 33349
S&T 4776680 4764726 -0.2502 4750.72 04126 47463511 06348 4714690 -1.2978
Total -3748.39 4705.25] 25.5272 5456.50] 45.5691 5666.79] 51.1734 8331.76| 1222757
b. Foreign Exchange Requirements 3748.39 4705.25| 25.8272 £456.50] 45.5691 5666.79] 51.1794 8331.76] 1222757

Source: computed from the CGE inodel for Costa Rica.

6.3.3.2. Effects on income distribution

The increase in the export subsidy granted to AG reflects what has certainly been done in
Costa Rica after the opening of trade was introduced. This situation was simulated in Scenario No. 8,
where the increase in the export subsidy was only applied to AG. As can be seen in Table 6.8, the
increased export subsidies led to an increase in profits by 2.5 per cent for the sector itself and by 1
per cent for CONT. As shown in Figure 6.1, profits are expected to rise as the increased export
subsidies lead to larger exports, which directly impacts on profits.

Table 6.8. Impact of a 50% export subsidy increase on income distribution

a Profits
AG. 63384.20f 64976.82] 2.4965 63909.21] 0.8124 63776.89] 0.6037 6587452] 39125
IND. 89961.34J 70157.16] 02798 71934.87] 2.8208 70344.29] 05474 7251364] 36482
S&T 101987.49] 102611.31] 06117 103016.00; 1.0085 105840.15] 37776 | 107452.48| 5.3977
CONT 19330.35 1951823} 0.9719 19613.15] 1.4630 19747.89] 2.1606 20218.67] 4.5954

INSTITUTIONAL INCOME

a. Households' disposable income
Urban households 31176249 31283110 0.3428 313330.18] 05028 | 313840.16] 06664 § 31647645 1.5120
Rural households 208317.00] 208895.36] 02776 20916547] 0.4073 | 200441.49] 05388 § 21088833 1.247
income gap between urban 10344550] 103935.74] 0.4739 104164.71] 0.6953 10439867] 09214 | 105608.14] 20906
and rural households

b. Enterprises’ disposable income 27627.10] 2809971 17107 26933.75| 25097 2854593 3.3261 29711.96] 7.5465

. Government's income 19815054] 19893473} 0.3958 199391.10] 0.6261 200020.36] 09482 || 202054.12| 19700

Source: computed from the CGE model for Costa Rica.

Three interesting conclusions about the effect on institutional income can be drawn from
Scenario No. 8. First, the most benefited agents were the enterprises, whose income rose by 1.7 per
cent. Second, there was a fairly slight increase in government’s income, which can be explained as
being due to the increase in exports and the already explained increase in profits. As already
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mentioned, the subsidy is aimed at promoting exports whose growth generates a positive ‘fiscal
effect’ as the export tax base increases. Third, the increased subsidy granted to AG had no important
implications for households’ disposable income, although it slightly worsened the distribution between
urban and rural households as the income gap increased by 0.5 per cent.

Scenarios No. 9 and 10 show the effects of higher export subsidies in IND and S&T,
respectively, which is different to the policy applied in Costa Rica. Even though an increase in the
export subsidy for IND raised profits in all the sectors (0.8, 2.8, 1.0 and 1.5 per cent, respectively),
institutional income distribution did not improve since the most benefited agents were the enterprises
with an income that rose by 2.5 per cent. In addition, the positive effect on government's income was
rather weak (0.6%) and households’ disposable income increased in such a way (0.5 and 0.4 per cent
for urban and rural, respectively) that the income gap between households worsened by 0.7 per cent.

A similar result was found when the increase in export subsidies was only applied to S&T,
although the effects on profits in AG and IND were much weaker (0.6 and 0.5 per cent, respectively),
whereas those on the sector itself and CONT were stronger (3.8 and 2.1 per cent, respectively).
Regarding institutional income distribution, the effect of the increased subsidy was found to raise
even further enterprises’ disposable income by 3.3 per cent. The government received an income that
rose by almost 1 per cent, which hints that the ‘fiscal effect’ cf greater exports plays a role in this
case. Despite the fact that households’ disposable income tended to rise more than in the two
previcus scenarios (by 0.7 and 0.5 per cent for urban and rural, respectively) the income gap between
households continued to worsen by 0.9 per cent.

Scenario No. 11 showed that the increase in the export subsidy generated a lot of changes in
income when it was applied to all the tradable sectors simultaneously. As can be seen in Table 6.8,
profits were found to rise dramatically once the increased subsidy was granted (by 3.9, 3.7, 5.4 and
4.6 per cent, respectively). This consequently explains why enterprises’ disposable income also
increased dramatically by 7.5 per cent. Moreover, the higher profits and the higher exports explain
the rise of nearly 2 per cent in government’s income. There was also a positive effect on household's
income (1.5 and 1.2 per cent for urban and rural, respectively); however, urban households’
disposable income rose more than rural households’ disposable income, which explains the increase
of 2.1 per cent in the income gap between households.

The conclusion drawn from Scenarios No. 8, 9, 10 and 11 is that, no matter which sector is
granted an increased export subsidy, there is a bias towards more income for enterprises whereas
the income gap between households tends to worsen. Furthermore, granting increased export
subsidies to AG would be expected to generate a reduced income for the government, which means
that the cost of the subsidy is rather high in this sector. On the contrary, granting increased export
subsidies to the other two tradable sectors would raise income for the government, since exports and
profits are promoted in such a way that the cost of the subsidy becomes relatively lower. Therefore,
the exercise tells us that an increase in the export subsidy not only for AG, but also for IND and S&T,
would be expected to worsen income distribution and positively affect government’s income.
However, it is deemed important to analyse whether the positive effect on government’s income
would be strong enough to compensate the cost of the import tariff and export tax reductions. This
analysis is carried out below, where a scenario involves simultaneous reductions of import tariffs and
export taxes along with an increase of the export subsidy in the three tradable sectors.
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6.3.3.3. Effects on production

The effects on production of increasing export subsidies in each of the sectors are explained
straightforward, as they are quite similar. Scenarios No. 8, 9 and 10 showed that production
increased in the sector where the increased subsidy is conceded. Although production in the other
sectors also rose, the effect was not as strong as it was in the sector that was conceded the larger
export subsidy (see Table 6.9). Such an effect can be explained as being due to the larger income
injected into the system (as explained in section 6.3.3.2), which provokes an increase in the
components of domestic demand that consequently raises total demand. Going into the details of
these components, the rise in production was largely explained by an increase of investment in the
sector that was granted the higher subsidy (see Table 6.9.a in the Appendix).

Table 6.9. Impact of a 50% export subsidy increase on production

AG. 19157067} 19392580 1.2284

IND. 1 68340311 ,

S&T 524921,57] 52644581] 10,2806

CONT 20282430] 208120,74] 01482
Source: computed from the CGE model for Costa Rica.

192474,56] 04718
€35233,21] 09822
527436,42] 04791 7
20327050] 02200

192242,33] 0,3506
69237280, 05767
53291384] 15226
20348326] 03243

195501,35] 20518
70123281 18637
536544} 22922
20422580 0.63910

When the increased export subsidy was applied to all the sectors simultaneously, a positive
effect was found on production, though more strongly in the tradable sectors, as shown in Table 6.9
(Scenario No. 11). This positive effect is explained as domestic demand was increased by the larger
income injected into the economy. Furthermore, production also benefited from increased exports, as
they had a positive impact on total demand. It can be concluded that a part of the income generated
by raising the export subsidy has a positive effect on production. However, the dramatic increases in
the deficit of trade indicate that the largest part of such an income is deviated towards imports.

6.3.4. Counterfactual simulation effects of a complete opening of trade
process

A complete opening of trade process was simulated through Scenario No. 12, in which both
import tariffs and export taxes were decreased, whereas export subsidies were increased,
simultaneously in all the sectors. Regarding the balance of trade, although exports were positively
impacted by the reduction of export taxes and increased export subsidies, the reduction of import
tariffs had a stronger effect, mainly in IND where the deficit increased dramatically by 10.5 per cent.
One explanation to this is that the country is highly dependent on industrial imported products such as
raw materials and capital goods. As shown in Table 6.10, there was also a very strong effect on the
balance of trade in S&T, whose surplus fell by 34.1 per cent. The effect on the balance of trade in AG
was so slight (0.1%) that it cannot be considered important.

Table 6.10. Impact of a 50% reduction in export taxes and
import tariffs, and a 50% increase in export subsidies on

a. Balance of trade
AG. 58136.55 58217.30] 0.1389
IND. -109651.74 -12119022] 105228
S&T - 47766.80 31482.68| -34.0909
Total of the Economy -3748.39 -31490.24] 740.1007
b. Foreign Exchange Requirements 3748.39 34490.24] 740.1007

Source: computed from the CGE model for CostaR

54




The effect of the complete opening of trade was found to have a dramatic impact on profits. As
can be seen in Table 6.11, profits fell dramatically in IND, S&T and CONT, by 8.2, 7.3 and 4.4 per
cent, respectively. On the contrary, profits in AG increased dramatically by approximately 5.5 per
cent. The reason to such an effect on profits in AG could be to some extent attributed to large
international companies that have been taking advantage of the opening of trade by installing their
plants in Costa Rica, specifically in export promotion zones for non-traditional agricultural products.
Such companies have not only benefited from lower import tariffs, which have given them the
opportunity of buying cheaper intermediate goods from abroad, but also from reduced export taxes
and mainly increased export subsidies. However, enterprises’ disposable income was found to fall by
6.9 per cent in the overall, as profits from the other sectors (IND, S&T, and CONT) fell more strongly.
The negative effect from the complete opening of trade also expanded on household's income, whose
income gap was found to fall, but without any meaning in terms of income distribution as both
incomes went down by 1.4 and 1.1 per cent for urban and rural, respectively. The largest negative
effect occurred on government’s income, which fell dramatically by 9.5 per cent. This suggests that
the ‘fiscal cost’ of the opening of trade process is one of the reasons why the fiscal deficit has
worsened in Costa Rica since the opening of rade started, as explained in Chapter Three.

Table 6.11. Impact of a 50 % reduction in export taxes
and import tariffs, and a 50% increase in export subsidies
on income distribution

FACTORIAL INCOME

a. Profits
AG. 63394.20 66854.99 5.4592
ND. £9961.34 £64231.46 -8.1901
S&T 101987.49 94571.77 -7.2712
CONT 19330.35 18475.69 -4.4213

INSTITUTIONAL INCOME )

a. Households® disposablie income
Urban households 311762.49 307414.25 -1.3947
Rura!l households 208317.00 205963.61 -1.1297
income gap between urban 10344550 101450.64 -1.9284
and rural households

b. Enterprises’ disposable income 27627.10 25703.98 -6.9610

c. Government's income 198150.54 179332.12 -9.4970

Source: computed from the CGE model for Costa Rica.

The fall in income affected production since domestic demand and investment fell, as shown in
Tables 6.12 and 6.12.a (the latter is presented in the Appendix). The interesting result found was that
production in AG and S&T was slightly increased. On the contrary, production in the other two sectors
fell slightly. Therefore, one cannot expect a significant effect on total production with respect to the
situation of 1991, if the policy instruments had moved as simulated in Scenario No. 12.

Table 6.12. Impact of a 50% reduction in export

taxes and import tariffs, and a 50% increase
in export subsidies on production

IPRODUCTION
AG. 191570.67 19278368 06332
IND. 688403.11 686248.38] -0.3130
S&T 524921.57 52725200  0.4440
CONT 202824.30 201475.81] -0.6549

ource: computed from the CGE model for Costa Rica.
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6.4. COMPARISON OF THE MODEL RESULTS WITH SIMILAR STUDIES

Although the reduction in export taxes and the increase in export subsidies were found to
positively affect households’ disposable income (although negatively affecting the income gap
between households), it was found that the reduction in import tariffs has a stronger effect as profits
and enterprises’ disposable income decrease in such a way that households’ disposable income fell
in the overall. Thus, one can conclude that the opening of trade affects negatively the situation of
households. Other studies on the effects of the opening of trade on income distribution have come to
similar conclusions.

Robbins and Gindling (1997) used the “Family Surveys on Employment and Unemployment” of
Costa Rica from 1976 to 1993 in order to analyse inequality during the opening of trade.®® By
applying econometric techniques, they found that after the opening of trade began in 1984, the
relative demand for labour has moved towards more skilled labour mostly found in urban areas. This
has caused income distribution inequality between households (Robbins and Gindling, 1997: 18-32).

Monge and Gonzélez (1994) complemented the ‘shifting analysis’ with econometric techniques
and found that the opening of trade must be expected to benefit income distribution in Costa Rica.
However, such an effect is rather weak as they explained themselves. According to their results, the
income gain from a unilateral opening of trade would be equal to 0.9 per cent of the GDP in 1989
(Monge and Gonzalez, 1994: 51-115, 123). A similar result was also found in this study through the
policy scenarios carried out when decreasing export taxes and increasing export subsidies, in which
the increases in households’ income were found to be rather weax.

Others like Corrales and Monge (1990) analysed the welfare costs in the context of opening of
trade in Costa Rica. By using the ‘Harberger’s triangles of trade’, they found that the welfare cost
resulting from the protectionist scheme seems to be low, less than 1 per cent of the GDP (Corrales
and Monge, 1990: 133).%" One can expect from such a conclusion a weak impact on intome
distribution from the opening of trade, which according to the model results seems to be the case of
reduced export taxes and increased export subsidies, but not the case of reduced import tariffs.

An analysis of labour markets in Latin America carried out by Thomas (1 996), suggests that the
opening of trade in countries such as Costa Rica has reduced income of labour and shifted workers
into lower paying employment in the short term. In the rural markets, rural labour has been forced to
abandon their land, which has led to an increase in landless rural labour and migration to the cities.
This has been accompanied by a process of informalisation of urban labour. Both processes have
led to a lower net share of national income going to households (Thomas, 1996: 98-100). This result
seems to be similar to the one obtained in this study, as the opening of trade policies were found to
negatively affect households’ income.

Monge and Gonzalez (1994) analysed the implications of the export subsidies granted in Costa
Rica and found that a subsidy such as the CAT leads to a loss of welfare for a small country such as
Costa Rica. One of the most negative effects is the reduction of the ‘consumer surplus’ and the
increase of the ‘producer surplus’. Both effects result in a net loss of welfare as the cost of the
subsidy is paid by the whole society (Monge and Gonzalez, 1994: 59-61). It is worth mentioning that

* The “Family Surveys on Employment and Unemployment” cover 1 per cent of the total poputation and provide
i3r11formation about households' income, working hours, types of employment, education, age, etc.
Lomales and Monge {1090) only took inte consideration the cost of the inefficient allocation of resources.
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the ‘fiscal cost’ of the export subsidies granted in Costa Rica was found to be rather high in this study,
which to some extent supports the conclusion of Monge and Gonzalez (1994).

The analysis of counterfactual scenarios also showed that the opening of trade implies a high
cost for the government, whose income is dramatically reduced. This can be one of the most
important causes for the fiscal deficit faced by Costa Rica since the opening of trade began. In
addition, the cost of subsidising exports for the government was found to be much cheaper if the
subsidies were granted to IND and S&T. The subsidies granted to AG seem to provoke a very slight
positive effect that results from the higher export earnings. When it was simulated the concession of
export subsidies to {ND and/or S&T, exports were found to increase in such a way that the taxable
base on exports raised government’s income more than proportionally with respect to the cost of the
subsidy.

Monge and Gonzalez (1994) argue that the export subsidies have been one of the most
important reasons for the fiscal problem in Costa Rica. The fiscal problem has even worsened as
exports of non-traditional products have gone up with the opening of trade. The concession of such
subsidies has also resulted in ‘rent-seeking’ and deviation of resources that could have been directed
to finance more productive projects at the social level. Both authors also argue that such subsidies
are not appropriate {o expand markets and increase the export earnings of the country. The only
effect of such a way of promoting exports is a domestic redistribution of income on the basis of an
inefficient utilisation of resources (Op. Cit., 1994: 62-65).

Moving on to production, the opening of trade was found to affect positively AG and S&T,
although very slightly. The opposite was found for IND and CONT, where production fell slightly. The
analysis showed no strong impacts on total production, since income was directed towards imports
and repatriation of profits rather than towards domestic demand. It is expected an increase of imports
not only of industrial goods but also of consumer goods and services. In addition, the higher profits
generated in AG seem to be largely repatriated as transnational fims appropriate most of them.

BulmerThomas (1996) analysed the liberalisation of trade in Latin American countries and
concluded that its biggest disappointment in countries such a Costa Rica is the weak impact on
economic growth. Bulmer-Thomas found that growth in the 1990s is still below the levels achieved in
the three decades before the 1980s (Bulmer-Thomas, 1996: 305). This coincides with the model
results, where production was found to be weakly affected by the opening of trade policies.

Regarding imports, the opening of trade has culminated in a larger competition in services
mainly of the financial type. The reduction of import tariffs applied as part of the free trade agreement
with Mexico has led to a higher supply of Mexican services in Costa Rica. The same sort of policy has
led to a larger supply of final consumer goods from Mexico and the United States. Such goods are
offered by more competitive firms that supply the same product as domestically supplied by local
producers, but at a much lower price. As Monge and Gonzalez (1994) put it, the liberalisation of
imports could be expected to increase consumption possibilities, but not necessarily economic growth
(Op. Cit., 1994: 126). It is worth mentioning that, as explained in Chapter Three, imports of consumer
goods show an important increase after 1984s. This seems to be an explanation to the impact on
imports and the weak effect on production shown by the model results.




it was already mentioned that an important component of the increased imports would be
expected to be raw materials for manufacture. Corrales and Monge (1990) concluded that the
reduction of import tariffs between 1986 and 1992 has not reduced the dependency on imported raw
materials for manufacture (Corrales and Monge, 1990: 131-132). The model results obtained in this
study suggest that the reduction in import tariffs can be expected to increase dependency on
imported raw materials. The lack of important effects on production suggests that the country could
even be importing raw materials that were produced domestically in the past, as they became even
cheaper with the reduction of import tariffs. However, it is important to note that, as explained in
Chapter Three, although imports of raw materials rise after 1984, their importance in the total tends to
fall though they continue to hold the highest share in total imports. On the contrary, imports of
consumer goods not only tend to rise but also increase their relative importance with respect to total
imports.

Mongé and Gonzalez (1995) carried out an econometric analysis to study the implications of the
reduction in import tariffs. They calculated the ‘correlation coefficient of ranges’ between the change
in nominal protection and the rate of growth of imports. The correlation was found negative and
statistically significant (with a value of — 0.35743). Accordingly, they concluded that the reduction of
tariffs has provoked an increase in imports in some agricultural and manufacturing sectors, displacing
domestic produciion (Monge and Gonzalez, 1995: 73). A similar result was found in this study as
imports of manufactured goods were found to increase with the reduction of import tariffs, whereas
production was not highly promoted.

6.5. FINAL REMARKS

Following the building up of the CGE model, the counterfactual policy simulation was carried out
1o understand how the model works and the way in which production, income and the balance of
trade are affected after manipulating the selected policy instruments. It is clear from the Costa Rican
CGE model that the opening of trade policies are expected to directly affect relative prices in the
economy. This leads to a circular chain of effects; trade is directly affected whereas a series of
changes in agents’ income affect domestic demand, which consequently varies total supply. From
this point onwards, income is generated as production increases, so that a new equilibrium is to be

reached.

This mechanism reflected the expected effects of the opening of trade process on Costa Rica’s -
economy, when a further opening up of the economy was carried out with respect to the situation in
1991. It is of particular interest to note that, since the structure of the economy has not changed
drastically since 1991, the model results can also explain the expected impacts of the openiﬁg of
trade for more recent years. However, as Wwill be explained in the next chapter, the analysis could
draw some more accurate conclusions if certain changes are incorporated to the model.
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Chapter Seven

CONCLUSIONS

7.1. BRIEF SUMMARY

This section provides a summary of the paper by highlighting the main issues discussed in each
chapter. The design of the research was presented in Chapter One, where the problem regarding the
opening of trade process was stated. Furthermore, the research hypotheses and the research
objective were also stated, in addition to a brief preamble of the methodology used.

Chapter Two outlined the benefits of trade liberalisation for developing countries from the point
of view of the traditional trade theory. The theoretical approach suggests that trade liberalisation
brings about positive effects on production and exports that are conducive to growth, which
consequently leads to improving welfare. This rationalisation has been promoted since the 1980s by
World Bank's policies in developing countries, which have involved reductions in import tariffs and
export taxes. It was highlighted that, as an innovation to the theory, these policies have suggested the
concession of temporal export subsidies to face the anti-export bias that resulted from import
substitution strategies and to fight the balance of trade deficits.

In Chapter Three, the main opening of trade policies implemented in Costa Rica since 1984
where summarised, focusing on the reduction of import tariffs and export taxes and the concession of
export subsidies, as recommended by the World Bank. In addition, the perfformance of the economy
indicated that production and frade have risen during the opening of trade process. Nonetheless, two
problems have emerged in the country. On the one hand, there appears that imports have
accelerated much faster than exports. On the other hand, the government's fiscal deficit has
worsened dramatically.

The methodology was presented in Chapter Four, where the definition and structure of a CGE
model along with the main types of CGE models were highlighted. The chapter also elaborated on the
steps for building and calibrating a CGE model, where the calibration technique of imposing tight
bookkeeping from the beginning of the model construction by arranging the data in the form of a SAM
was explained. This step is complementary to the estimation of parameters which, as was explained,
can be carried out by either calculating average propensities to spend from the SAM or applying
stochastic estimation and calibration. Finally, the importance of the closure rules as the means of
giving consistency to the CGE models was highlighted along with the main types of closures.

Chapter Five elaborated on the construction of a static CGE model for analysing the
implications of the opening of trade in Costa Rica. The model was structured to carry out
counterfactual simulations in order to analyse what would have happened on the economy if the
opening of trade policies had been applied differently with respect to the base year 1991. The model
is of the ‘micro-structuralist’ type and can be identified within the category of models used to analyse
implications of structural adjustment policies in developing countries. Since the model is static and
includes counterfactual simulation, the production function only provided the initial production values
and was not included in the model. The model comprises the ‘small-country assumption’ and the

assumption of imperfect substitution between domestically produced and imported commodities. In
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addition, the model was found consistent with 133 equations that determined 133 endogenous
variables simultaneously. The general solution of the model included the following closure rules: (i)
investment was assumed to equal total savings in the economy, (ii) normalisation of prices was
incorporated, (iii) product markets equilibrium was tested through excess demand equations, and (iv)
there was a balance of payments constraint whose closure was done by assuming no restrictions of
foreign exchange to finance imports.

In Chapter Six, the analysis moved on to policy simulation scenarios, where the expected
results of the opening of trade process were explained through the ‘reduced form’ of the model. The
policy simulation was counterfactual; thus, the analysis was focused on what would have happened if
the operiing of trade had been larger with respec{ to the situation in 1991. The chapfer summarised
the results of twelve counterfactual scenarios, in which import tariffs and export taxes were reduced
by 50 per cent, while export subsidies were increased by 50 per cent, in all the tradable sectors. Such
changes were applied to each tradable sector individually in nine scenarios. Three scenarios
considered simultaneously the reduction in import tariffs and export subsidies, and the increase in
export subsidies in each tradable sector separately. There was also one scenario that considered a
full process of opening of trade, in which import tariffs and export taxes were reduced and export
subsidies were increased in all the tradabie sectors simultaneously. All the scenarios brought about
interesting results that are summarised in the next section. Most of these results were briefly
compared at the end of the chapter with the existing related studies for Costa Rica.

‘7.2. MAIN FINDINGS OF THE RESEARCH

The main task of this research was to analyse the implications of the opening of trade process
in Costa Rica, focusing on production, income distribution and the balance of trade, by using a CGE
model. In summary, the main findings of the research can be outlined as follows:

Production; the results found tontradict the first tesearch hypothesis as the modei showed no
important effects on production. The reduction of export taxes and the increase of export subsidies
were found fo slightly benefit production in sectors such as Agriculture, forestry and fishing and
Services and trade. However, the effect of reducing import tariffs turned out to be stronger as
production was found to fall in all the sectors. When import tariffs and export taxes were reduced,
while at the same time export subsidies were increased, the effects on total production were found to
be insignificant. Therefore, the effects of the import tariff reduction out-weighted that of the export tax
reduction and the export subsidy increase concerning total production. This effect is explained by the
trend shown by the income generated as a result of the opening of trade, as explained below.

Profits; the generation of profits in Agriculture, forestry and fishing was positively impacted by the
reduction of export taxes and the concession of export subsidies. This can be explained by the fact
that this sector plays the most important role in total exports. Since the country is a ‘net exporter’ of
agricultural products, the reduction in import tariffs had no important effects on this sector in terms of
profits. On the contrary, it was found that a reduction in import tariffs promotes competition from
abroad in Industry and Services and trade, so that profits were threatened dramatically. The lack of
comparative advantages in these sectors — mainly in Industry - explains why the reduction in export
taxes and the concession of export subsidies did not raise profits in these sectors. This negative
effect was consequently found to affect profits in the sector ‘construction and other nontraded'.
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Enterprises’ income; the fall in profits in Industry, Services and trade, and ‘construction and other
nontraded’ out-weighted more than the increased profits in Agriculture, forestry and fishing, as
enterprises’ disposable income fell in the overall. A further element that could have influenced this
result is that a large portion of the profits generated in Agriculture, forestry and fishing is repatriated,
as it is earned by transnationals that produce non-traditional agricultural products.

Households’ income; the reduction in export taxes and the concession of export subsidies were
found favourable for the generation of households’ disposable income; however, the reduction in
import tariffs more than compensated such effect. The dramatic fall in enterprises’ disposable income
as resulted from the reduced tariffs led fo a reduction in labour demand that affected the income of
households. '

Government’s income; the opening of trade policies were found to lead to a reduction of
government's income. The reduction of export taxes and import tariffs along with the granting of
export subsidies did not increase income for the government as expected, which can be explained as
being due to the effects on production and income of households and enterprises. [n addition, it was
found that the export subsidies have the highest ‘fiscal cost’ when granted to Agriculture, forestry and
fishing as government’s income rises fairly slightly in comparison to the increase in the other two
tradable sectors.

Income distribution; the second research hypothesis was found to be true. Although income rises
slightly in Agriculture, forestry and fishing because of the opening of trade process, there appears that
the most benefited agents are the transnationals allocated in this sector, as a large part of the profits
seems to be repatriated instead of being invested in the country. The situation of rural households
deteriorated as stated in the hypothesis, which also occurred fo urban households. The effect on the
income gap of households was found to be undetermined in terms of income distribution as the
income of both urban and rural househoids fell. The analysis of income distribution among all the
institutions is similarly unclear as the total income of all the institutions was found to fall.

" The balance of trade; the third research hypothesis was also found to be true because the export
promotion did not lead to a reduction in the balance of trade deficit. Although exports were highly
promoted with the reduction in export taxes and the concession of export subsidies, the reduction in
import tariffs had a stronger effect as imports were relatively more promoted. Thus, the balance of
trade deficit was found to rise dramatically, leading to unsustainable requirements of foreign
exchange to finance imports. Imports of raw materials for manufacture, services and mainly consumer
goods seem to be highly promoted. This can be expected to have two important effects. On the one
hand, imported raw materials could be replacing raw materials produced domestically in the past, as
they became cheaper with the reduction of import tariffs. On the other hand, the opening of trade
could be encouraging imports of consumer goods relative to imports of capital goods. Both effects are
negative for the development of the local industry.

7.3. POLICY RECOMMENDATIONS

The results found in this study give scope for recommending policies. Costa Rica’s authorities
have already determined further reductions in import tariffs that are expected to culminate at the end
of the year 2004 in a larger opening up of the economy. One recommendation of this study is the
revision of such projected reductions for raw materials, consumer goods and services. Let us
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remember that the reduction in import tariffs was found to highly promote imports of raw materials,
consumer goods and services at the expense of domestic production and the balance of trade.
Therefore, the reductions of import tariffs for these types of goods/services that have been projected
up to the year 2004 should be more gradual. The type of raw materials, consumer goods and services
whose importation seems to damage local production should also be determined.

Costa Rica’s government has also projected further reductions in export taxes as part of the
export promotion policies. In addition, export subsidies have already been defined for the year 1999.
Export taxes can continue to be reduced as an incentive to promote exports. On the contrary, it is
recommended that the concession of export subsidies be reduced. Let us remember that higher
“export subsidies were found quite costly for the government, mainly when granted to Agriculture,
forestry and fishing, and not very effective to reduce the balance of trade deficit and to improve
income distribution. In addition, the largest beneficiaries of export subsidies have been the
transnationals, which repatriate a large part of their profits instead of investing it in the country.

7.4. FURTHER IMPROVEMENTS TO THE MODEL

The CGE model for Costa Rica could be improved to more accurately conclude the implications
of the opening of trade on production, income distribution and the balance of trade. Broadly speaking,
seven suggestions can be given to improve the model, which are outlined as foliows:

Incorporation of dynamism; the inclusion of dynamism would allow tracing economic behaviour in
time and thus drawing conclusions for the long term. Since a production function has to be
incorporated, the model would allow determining the extent to which the opening of trade policies can
affect capital accumulation. This consequently would fell us about the effects on the growth rate and
the extent to which such a rate responds to the opening of trade. In addition, employment growth can
also be determined; since it is the other component — along with capital accumulation — that
determines the rate of growth in the economy, although a small portion of growth can be the result of
‘technical progress’, which can also be modellad. Dynamism would also be useful to forecast effects,
€.g. one could simulate the expected effects of the opening of trade policies that Costa Rica’s
government has already projected up to the year 2004.

In addition to the incorporation of a production function, dynamism would also,imply updating the
exogenous variables and parameters from period to period and calculating new parameters. The
determination of a rate of capital accumulation requires computing a depreciation rate. Productivity
increases are typically observed in a dynamic model, so that it would become necessary to calculate
the relevant production input-output parameters over time. Predetermined nominal prices also have
to be updated from one period to the next, considering inflation and other economic variables. The
exchange rate would have to be indexed according to a specific exchange rate regime.

Incorporation of prices; the incorporation of prices is necessary as far as the model becomes
dynamic. There are two major ways of incorporating prices. On the one hand, CGE models can be
composed of endogenous prices in a flex-price system, where the specified demand and supply
determine the equilibrium prices for the product markets. On the other hand, CGE models can also
involve mark-up prices when the economy is composed of imperfect markets. For the case of the
Costa Rican model, it would be recommendable to use both sorts of prices. In Costa Rica, prices are
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relatively flexible in sectors such as Agriculture, forestry and fishing and Services and trade. On the
contrary, mark-up prices would have to be incorporated in Industry and the non-tradable sectors.

Incorporation of new policy instruments; it would be convenient to incorporate the exchange rate
" as a policy instrument for the policy simulation. Indeed, the exchange has been rather used to
promote exports as part of the opening of trade policies.

Estimation of trade parameters; the econometric estimation of trade parameters —export and import
elasticities- should be carried out since these parameters were borrowed from another study at the
time of calculating imports and exports functions. This would certainly make the model both more
original and complete. ‘

Revision of closure rules; it would be appropriate to analyse the extent to which the closure rules
are realistic. The closure rule used for the balance of payments constraint, that is the assumption of
infinite availability of foreign exchange to finance imports, seems to be unrealistic for a country such
as Costa Rica that keeps financial commitments with international organisations. Therefore, it
becomes necessary to incorporate other sort of closure for the balance of payments constraint.

Construction of a new SAM; the SAM that was used to calibrate the model is the product of
continued updates, which started since the mid-1950s with the construction of the first input-output
matrix for Costa Rica. There is not certainty on the extent to which the SAM reflects the current
structure of the Costa Rican economy. Therefore, it becomes convenient to construct a new SAM to
calibrate the CGE model, so that the analysis would certainly consider the current structure of the
economy and wouid help to draw conclusions on the most recent implications of the opening of trade.

Desegregation of the SAM; in addition fo the construction of a new SAM, it would be advantageous
to use a larger disaggregation of it at the time of calibrating the CGE model. Production could be
analysed by specific production activities instead of using broad production sectors; €.g., the
agricultural sector could be analysed by traditional and non-traditional production activities, which
would be very appropriate for the analysis of the opening of trade in Costa Rica. Factor remuneration
could be analysed according to levels of skills. Households’ income would be approached not only by
type of household but also by levels of skills. The analysis of profit appropriation would be more
accurate if enterprises are disaggregated into public, private and foreign. Regarding the rest of the
world, the analysis would become quite interesting if the trade flows could be studied by region.

7.5. FINAL COMMENT

The research has succeeded in analysing simultaneously the production, income distribution
and balance of trade effects of the opening of trade process in Costa Rica, which has not been
achieved by the existing studies. In the end, although the paper has yielded answers to the stated
inquiries, it left others open that can be satisfied by incorporating the changes recommended for
improving the CGE model. Further research becomes also interesting as far as the mode! results
differed from those expected by the traditional trade theory. Production was not strongly promoted,
income generation did not trickle down, and the balance of trade deteriorated. Therefore, future
research could also include the testing of the traditional trade theory, which can be more accurate if
the model incorporates the changes recommended.
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Basic Notation used in the model

a) Production Activities

¢ General notation (i or j for n sectors-commodities in the economy).’
¢ Sectoral notation: Agriculture, forestry and fishing (AG), Industry (IND), Services
and trade (S&T), and ‘construction and other nontraded’ (CONT).

b) Factors of Production

+ Labour{L)
¢ Capital (K)
¢ Urban and rural categories (k)

C) instituticn;.é~

Households (H)

Enterprises (E)

Government (G)

Urban and rural categories (k)

d) Differentiation of commodities produced in the economy

Traded commodities (7)
Nontraded commodities (NT)

7 YWhen specified, § only applies fo the tradable sectors-commodities of the economy.
62




Table 5.1. List of variables, parameters and elasticities

Endogenous variables

Variable No. of Name of the variable
cases
X7 4 Total supply by activities
D; 4 Domestic absorption
Vi 4 Total intermediate demand
Wis 8 Nominal wage bill
L? 8 Aggregation of labour by sector
Ly 8 Demand functions for labour by sector
L& 2 Total demand for labour category k
I 4 Aggregate sectoral profits
Ytk 2 Gross income of households of k categories
| UBPxy 2 Unincorporated business profits to households of & categories
DBPrx 2 Distributed business profits to households of k categories
YDk 2 Disposable income by household category
Ye 1 Gross income of enterprises
Yk 1 Income of factor capital
DKTR 1 Domestic capital transfers
KIPA 1 Capital income paid abroad
YDe 1 Enterprises’ disposable income
Yo 1 Govemment’s income
S 1 Total savings
CPx 8 Consumption of k categories of households
C% 4 Consumption of the govemment
C; 4 Aggregate final demand
TINV 1 Total investment net of depreciation
li 4 Net investment by sector
Z; 4 Gross investment by sector
PD; 3 Domestic price of traded commodities
PDnr 1 Domestic price of nontraded commodities
PM; 3 Price of imported commodities
PE; 3 Price of exported commodities
PWE, 3 World price of exports
P 3 Composite commodity price
P 1 Price level in the normalisation function
Q 3 CES aggregation of the composite commodity
m; 3 Ratio of imports to the domestic commodity
d; 3 Domestic use ratio
Ve 3 Demand for domestically produced intermediate inputs
7 3 Demand for domestically produced final commodities
zf 3 Demand for domestic gross investment by sector
X7 4 Demand for domestically produced commodities
M 3 Demand for imports
E; 3 Exports by activity
EX; 4 Excess demand for product markets
EF 1 Balance of payments constraint
F 1 Net foreign capital flows

7]
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Exogenous and Policy variables

Variable No. of Name of the variable
cases
NHTRwy 2 Net households transfers to abroad
GTRux 2 Govemment transfers to households of k categories
KIFA 1 Capital income from abroad
AID 1 Foreign Aid
FS 1 Foreign Savings
PW,; 3 World price of imports
ER 1 Nominal exchange rate
Wi 4 Real wage bill
td; 4 Indirect tax rate
tm; 3 Import tariff rate
tx; 3 Export tax rate
te; 3 Export subsidy rate
tx 2 Direct tax rate on households
fc 1 Corporate tax rate
Tl 1 Indirect tax rate on total gross investment
Parameters and Elasticities
Variable No. of Name of the variable
cases
aj 16 Input-Output coefficients
b; 4 Labour-Output ratio
i 4 Elasticity of substitution in the labour demand
D 4 Coefficient of substitution in the labour demand
@; 4 Coefficient of sectoral depreciation
foTud 4 Weights of real wage in the price index
Q; 4 Weights defining the price index
Bk 2 Fixed proportion of unincorporated business profits from capital
income
KHk 2 Shares of distributed profit incomes to households
EK 1 Capital transfers as a share of the income of factor capital
& 1 Capital income paid abroad as a share of gross capital income
5 4 Proportions of savings per agent
i 8 Expenditure shares parameters
G, 4 Sectoral net investment shares
B; 3 CES parameter
i 3 Parameter of substitution in the CES function
Si 3 Share parameter in the CES trade aggregation function
o 3 Trade elasticity of substitution in the CES function
ni 3 Price elasticity of export demand
Eoi 3 Exports by activity in the base year

Note: there are 133 endogenous variables in the model, which are determined by the 133
equations shown in Table 3 in this Appendix.
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Table 5.2. CGE Model for Costa Rica: Parameter, elasticity and tax

rates specification

1. PRODUCTION AND FACTOR MARKETS

Input-Output coefficients (aj) AG IND S&T CONT
AG 0.0314 | 0.0990 | 0.0001 0.0006
IND 0.1193 | 0.1492| 0.0918 0.0999
S&T 01283 | 0.1364| 0.2518 0.1676
CONT 0.0008 | 0.0018 | 0.0144 0.0075
Coefficient of sectoral depreciation (&) 0.0139 0.0898 0.0239 0.0794
Labour-Output ratio (b)) URBAN RURAL
AG 0.5806 0.7304
IND 0.1278 0.1608
S&T 0.2297 0.2889
CONT 0.7007 0.8815
Elasticity of substitution in the labour demand (o)
AG 1.0000
IND 1.0000
S&T 1.0000
CONT 1.0000
Coefficient of substitution in the labour demand (o)
AG 0.0000
IND 0.0000
S&T 0.0000
CONT 0.0000
Weights of real wage in the price index (Q,~W)
AG 0.1192
IND 0.4282
S&T 0.3265
CONT 0.1262
2. INCOME GENERATION
URBAN | . RURAL
Fixed proportion of unincorp usiness profits from capital income (@) 0.2908 0.2229
Shares of distributed profit incomes to households (xux) 0.8432 0.1568
Capital transfers as a share of the income of factor capital (zx) 0.0165
Capital income paid abroad as a share of gross capital income {(7x) | 0.0949
3. SAVINGS, CONSUMPTION AND INVESTMENT
H (URBAN) H (RURAL) E G
Proportions of savings per agent () 0.3834 0.3773 0.2380 | 0.0675
Expenditure shares parameters (gij) H (URBAN) H (RURAL)
AG 0,1341 0,0929
IND 0,8682 0,6718
S&T 0,4276 0,4499
CONT 0,0840 0,0883
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Sectoral net investment shares (6)

AG 0,0304
IND 0,5851
S&T 0,1258
CONT 0,2587

4. PRICES, TAX AND SUBSIDY RATES

AG IND S&T CONT
0.0112 0.0173] 0.0674| 0.0112
import tariff rate (tm) 0.0004 0.0633 { 0.8080 —
Export tax rate (ix) 0.0698 0.0052| 0.0038 ]| -~---
Export subsidy rate (te) 0.0529 0.0579 | 0.0000}| -----
s URBAN RURAL
x rate on households () 0.1147 0.1261
Weights defining the price index (€2)
AG 0.1192
IND 0.4282
S&T 0.3265
CONT 0.1262
Corporate tax rate (tc) 0.1693
Indirect tax rate on total gross investment (IT7) 0.0178
5. EXPORTS PARAMETERS AND ELASTICITIES
Price elasticity of export supply for commodity i {7,)
AG 3.0
IND 2.0
S&T 1.5
Parameter of exports by activity in the base year {£o)
AG 72567.51
IND 110680.04
S&T 8244211
6. CES FUNCTIONS PARAMETERS AND ELASTICITIES
CES parameter (B))
AG 1.7327
IND 1.8965
S&T 1.4553
Parameter of substitution {p)
AG -0.6667
IND -0.5000
S&T -0.3500
Share parameter in the CES trade aggregation function (&)
AG 0.3336
IND 0.3832
S&T 0.1689
Trade elasticity of substitution (o)
AG 3.000
IND 2.000
S&T 1.500

Note: The functional forms in which these parameters, elasticities and tax rates, are used
appear in the Appendix as well.
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Table 5.3. Model equations

i. SECTORAL SUPPLY, INTERMEDIATE DEMAND AND FACTOR MARKETS

No. Eqguation Cases
Eq.1 Xf=Di+(1€i*Ei)+Ei n equations = 4
Eq2 D=2 V,~C.+Z, n equations = 4

J
Eq3 V.- = Z Vij = Z a; Xj n equations = 4
J J
Eq4 ;=L La Lo n*m equations = 8
—_ .
Eqs W= Wk,-z P.Q, n*m equations = 6
ij -P,
Eq6 [, = bk( o X, n*m equations = 8
"\ PD;
Eq.7 Lf - }": L m equations = 2
i
s s s
Eq.8 H:‘:Xi—(sz+szi+®i*X,+tdi*Xi+[I7Zi*A/l/l+[XI*El+Mi) n equations = 4
j i

il. INCOME OF AGENTS

Sub-total: 42 equations

No. Eguation Cases
£35 Yu=(SW.+UBPu* DBPu*GTR .+ NHIR.s) im equations =2
Eq.10 UBPm':szk* Y« m equations = 2
Eq.11 DBPm';ZK'm*Yx m equations = 2
Eq.12 YD = ;Y HE (1 -1 k) m equations = 2
£q.13 Y:= (Y x~ Z:DBP & ~DKIR —KII4 ) One equation
Eq14 Y, = ZHi+ KIFA One equation
Eq.15 D K TR =gy * YK One equation
Eq16 KIPA = }/ . * YK One equation
Eq.17 YD; = Ys f(] - 15) - U BPm One equation
fet Vo=t Y wt €Y I STINV + Std, X T+ S tm, M+ S0+ AID one oquatn

k i i i i
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fil. SAVINGS, CONSUMPTION AND INVESTMENT

No. Equation

Cases

eq19 S=Y5,YDus*5:YDr*s.Yo*FS
D — —_—
b Cia=q -5, D u
—D
Eq.21 Cg:CsG

g2 C,=Cut*C o

Eq23 TINV =;SmYDm+S5YDE+ sa¥ et F5
Eq24 [,=60FTINV

gez Z~1+@c X7)

One equation

n *m equations = 8

n equations = 4

n equations = 4

One equation

n equations =4

n-equations =4

Sub-total: 26 equations
iV. PRICE SYSTEM
No. Equation Cases
Eq.26 PD, = PWi* ER n-1 equaticns =3
n=1
) Z PiQi
Eq.27 = One equation

PDw=0-""0.
eq.2s PM, =-1)_-M7f(1+fn1i)ER
fa» PE.=PWE+{e1x )R

_ PDI
eq30 PWE,= I+, -1x IR

fase p =l PMIT(-5) ppte]

Equ3 ZW“,ER O+ PDiy Q=P

n-1 equations =3
n-1eguations =3

n-1 equations =3

n-1 equations =3

One equation

T4

Sub-total:

17 equations



V. COMPOSITE GOOD EQUATIONS

No. Equation

Cases

_|/
Eq31 Q,.="z§,[5..M:”-+<1—5i>Dr 1" =0

M. _(PD.(_ 8.
Eesz T D PM} _51

Eq34 d.= -8‘ = f; an,h
o Vi=d,
gas Ci=d.C,
£ 7,=d,Z,

D ;
Eq.38 Xx‘ = diyi"'"d;b; d b1+{*€z E:) +Ei

n - 1equations =3

n- 1 equations =3

n-1equations =3

n - 1equations =3
n - 1 equations =3

n - 1equations =3

n eguations =49

V1. FOREIGN TRADE

Sub-total: 22 equations

No. Eguation Cases
g, o,
Eq.33 M (1 55 ) (}};ﬁ'} ¢ Di n - 1 equations = 3
£q39 [ = Fw( P‘g 4 } n-1equations =3

Sub-total: 6 equations

Vil. EXCESS DEMAND FOR PRODUCT MARKETS AND BALANCE OF PAYMENTS CONSTRAINT

No. Equation

Cases

D .y
Eq.40 EXi::Xi —Xi =0
n-1

eqa1 EF = EM ZE -F

n-1

Eqez F ZM; ZE.

n equations =4

One equation

Oné equation

Sub-fotal: 6 equations

TOTAL: 133 EQUATIONS

Note: the numbering of the equations corresponds to the one used in Chapter Five.
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TABLE63.a. lrrpactofaSO%:rrpocttanff redmhmmdomesﬁc demand

1. INTERVEDIATE DEMAND
AG 7431489 7431430 0008 7340.39|  -1.0974 73288.23) -1.3815 7249752 24455
IND. 1997887 19397743 -0.0007 192045.18] 09968 | 19154430 -1.2560 | 1896055 22215
S8T 28463081 28462883 -00007 28187930 09667 | 281165.90] -12173 | 2784806 21546
CONT 1048426]  10434.19] 0.0007 10385.68] 0.8408 10860.00] -1.1843 § 1026450 20900

Fll SAVINGS AND INVESTVENT

a. Total savings 1505399 15391.72] -0.0015 14B1887| 21383 | 14001092] -26670 | 14383602 47415
. Total (net) investment 150890 153091720 -0.0015 1481887 2133 | 14001092 26670 | 143835.02) 47415
c. Investment by sector (gross)
AG. 7308.11 7303.03 -0.0011 718405 -1.6303 715440 20362 708 36172
IND. 151421.88] 15142004 -0.0012 145006.88] -1.7270 | 14815320 21586 | 14361760 3832
88T 318389 3181352 00012 3129082 -1.6751 3115763 2086 30640720 37178
CONT 5571764 5571698, 00012 54758.68| -1.7211 54521.421 21489 5301582 3818

Tm.ﬁmmmm . 4 4
AG 33427 3BLB  -0.0011 3306248 -1.4363 2334.33] -1.8183 46723 32108
IND. 2531086 22550848 -0.0011 200 87| 14080 | 2218246 -1.8080 | 21860464 31943
S&T 12602475 12602344 00010 12425120 44073 | 12377948) -1.7816 | 12206000, 3140
CONT 1240 13214 00002 13627416] 02549 | 13618153 03277 | 13584383 05638

Source: camputed from the OGE model for Costa Rica.

TABLE 6.6.a. Impact of a 50%export tax reduction on domestic demand

1. INTERVEDATE CEVAND ' 1 3
AG 7431483 745834 03B 743083 D02 743000 00 745091 0384
IND 1939788 1455699 02578 1004443 00338 | 1901425 00183 | 19466762 0341
88T 246081 254690 02X BUT2462 DORL | 28468147| 0017B | 268501.35 0.A10
CONT 1048425 10651398 0283 1048764 0032 1048608 00174 1061819 0332

11. SAVINGS AND INVESTVENT
a Total savirgs 153060 15383851 0506 1531008 00675 § 15314156 00311 | 15400613 0561
t Tota (net) investment 15030 1538851 090 15318205 00575 | 15314155 00311 | 15400613 0551
c. Investment by sector {gross)
AG 781 7367] 04048 73647, 00480 7492 0248 733784 0475
IND 1512188 1208391] 0432 15140705 0045 | 15146247) 0038 | 1821069 0517
KT 3B 3NWE 0424 318019 0.0481 3183216 00 310 04974
CONT 55717 64J 54819 04138 74387 00470 5731.78 004 5588.51] 04551
1if. ANAL CONSUMPTION
AG 32 [AE23 0478 X2 00646 414 0H J[RFY 0538
IND 201085 2600™ 04774 2R 006 | 20/ 0B | 27778 0558
S&T 1280475 12361727 0412 1250004 00534 | 12506108 088 | 167089 054
CONT 1333240, 1FR7TG 002 136661l 00007 | 133053 0002 | 135709 01001

Source: camputed fromthe OGE modd for CostaRica
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TABLE 6.9.a Impact of a 50%export subsidy increase on domestic dena

ONa.9:
1. INTERMEDIATE DEMAND -
AG 7431485 743006, 03703 701982 09487 7470811 05583 757000, 18773
IND. 1907882 1947 0.384 19530084 07228 § 19545053 070987 | 19780693 1.8629
SaT 28463081 285435 038 263630 06168 | 26738107] 09683 | 29014933 1.9388
CONT 108425 106514.07) 0.B4 105%6.84 09015 1061208] 1.2192 1068448 20061
{IL SAVINGS AND INVESTVENT
a Total savings 150BP|  1537B28] 04176 15403795 06166 | 15436087| 0875 | 1994413 1.8617
b, Total (net) investment 150BW 15373329 04176 154037.95| 06166 | 15436087, 08275 | 1984413 1.8617
c. Investiment by sector (gross)
AG 73811 73518 0N 734430 05540 73088 06541 744412, 19008
IND. 151421.88) 1519780 0.3675 15258779] 07700 | 1551978 07251 | 15042120 1865
S8T 3182385 3194083 0.X674 2008 0523 21745 11020 324704 20317
CONT 571764 SO6S8 0331 4 578 0ENe S087 73 oe82 55632 19232
{ill. ANAL CONSUVPTION
AG 3[AZ BB 034 3[701.%5) 04700 3373.24) 06230 3401831 14134
IND. 231086 28653096 03188 2B86727] 04676 | 22731083 06197 | 208744 1.4061
S8T 12602475 12642039 0313 126506.17] 04606 | 12679398| 06104 | 12777004 1.3849
CONT 1362240 13670009 00538 13673637) 00834 | 13677344/ 01106 | 13865100 0.2508

Source: computed framthe CGE modd for CostaRica

TABLE 6.12.a. Impact of a 50% reduction in export taxes
and import tariffs, and a 50% increase in export subsidies
on domestic demand

rl. INTERMEDIATE DEMAND
AG. 74314 .89 74138.88 -0.2367
IND. 193878.82 193881.40 -0.0502
S&T 284630.81 284853.25 0.0782
CONT 10484.26 10504.86 0.1965
. SAVINGS AND INVESTMENT
la. Total savings 153093.99 149437.83 -2.3882
b. Total (net) investment 153093.99 149437.83 -2.3882
¢. Investment by sector (gross)
AG. 7303.11 7208.92 -1.2898
IND. 151421.88 149088.85 -1.5407
S&T 31823.88 31419.76 -1.2698
CONT 55717.64 54664.66 -1.8898
fill. FINAL CONSUMPTION
AG. 33544.27 33106.94 -1.3037
IND. 225910.86 222980.72 -1.2970
S&T 126024.75 124414.87 -1.2774
CONT 136622.40 136306.29 -0.2314

Source: computed from the CGE model for Costa Rica.
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