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Abstract: Ghana has adopted the Poverty Reduction Strategy, which emphasizes increased focus on poverty reduction in the design and implementation of its policies. Trade liberalization is one of the ways through which poverty could be reduced. However, trade liberalization results in decreased fiscal revenue of the government, which reduces public savings. However, this fiscal deficit could be financed through increased foreign borrowing, so that the public savings do not fall. The present study uses the CGE model and examines the impact of trade liberalization; in which lost tariff revenue is compensated by increased foreign borrowing, on the poverty and income distributions of various categories of households. The study has shown that elimination of trade related import duties accompanied by an increase in foreign borrowing reduces the incidence, depth, and severity of poverty, whereas the elimination of export duties accompanied by an increase in foreign borrowing increases the incidence, depth and severity of poverty. It is also shown that the income distributions of households improve when elimination of trade related import duties are accompanied by an increase in foreign borrowing, whereas the income distributions of households worsen when elimination of export duties are accompanied by an increase in foreign following. 

1.0 Introduction

1.1 Background

The persistence of poverty in a large number of developing countries that have been recipients of development assistance from the international community has led to increased emphasis on poverty reduction by the international community. The increased focus on poverty reduction was further motivated by the incidence, depth and severity of poverty, especially in Sub-Saharan Africa, where a large number of countries, including those that embraced the path of economic reforms and stabilization programs, continued to face declining living standards (De Maio, Stewart and Van Hoeven, 1999; Easterly, 2001; Hillman, 2002; Fofack, 2002). A deep analysis of poverty requires a better understanding of the constraints on poverty reduction, the transmission channels through which adjustment policies may affect the poor, and the possible trade-offs that poverty reduction may entail regarding the allocation of scarce resources and sequencing of policy reforms.

It is generally believed that expanded trade holds the key to prosperity for developing countries. According to this view, if the industrialised countries would eliminate their trade barriers, especially in apparel and agriculture, this would provide a basis for growth in developing countries, pulling hundreds of millions of people out of poverty. According to World Bank (2002), a reduction in world barriers to trade could accelerate growth, provide stimulus to new forms of productivity-enhancing specialization, and lead to a more rapid pace of job creation and poverty reduction around the world. Weisbrot and Baker (2002) have argued that most of the projected gains from trade liberalization do not come from the removal of trade barriers in the industrialized countries - rather the biggest source of gains to developing countries is the removal of their own barriers to trade. In principle, these gains would be available whether or not the industrialized countries also followed a path of trade liberalization. They also look at the reasons why developing countries may not choose to liberalize, in spite of the potential gains. The two most important considerations are the loss of revenue due to tariff reductions, and the economic and social disruptions caused by rapid displacement of workers from agriculture. This brings forth the question what type of fiscal reforms should be adopted by developing countries to liberalize their trade and reap the benefits of trade. According to Baker and Weisbrot (2001), this type of fiscal reform could be where the lost tariff revenue is replaced by non-distortionary lump sum taxes (Sales Tax or Value Added Tax). However, if the rates of lump-sum taxes are already very high, then this type of fiscal reform becomes infeasible. In that situation, it is possible to consider a fiscal reform in which lost tariff revenue is compensated by increased foreign borrowing.

One of the most common ways to examine the effects of fiscal reforms on poverty and income distribution is using Social Accounting Matrices (SAM) and Computable General Equilibrium (CGE) models. The SAM is a comprehensive, disaggregated, consistent and complete data system that captures the interdependence that exists within a socio-economic system. CGE models have been widely used to simulate the impact of macroeconomic policies on income distribution and poverty. One can identify three types of CGE models that try to address this question. The first type considers only the representative agent and provides information on inequalities between groups without giving any results in terms of poverty. This strand of literature includes Adelman and Robinson (1979) for Korea; Dervis, de Melo and Robinson (1982) and Gunning (1983) for Kenya; Thorebecke (1991) for Indonesia; Morrisson (1991) for Morocco; Chia, Wahba and Whalley (1994) for Cote d’Ivoire, and Obi (2003) for Nigeria. The second type of modelling is grounded on the previous one but includes information on intra group income distributions and endogenises poverty. This strand of literature includes de Janvry, Sadoulet and Fargeix (1991), Decaluwe, Patry, Savard, and Thorbecke (1999); Azis and Thorbecke (2001); and Aka (2003). The third type of modelling is based on the second type but endogenises both the intra group income distributions and poverty. This strand of literature includes Cogneau and Robillard (1999) and Decaluwe, Dumont and Savard (1999). In the present paper, we adapt the approach of Decaluwe, Patry, Savard, and Thorbecke (1999) and Aka (2003).

1.2  Research Problem

Despite the adoption of trade related reforms and fiscal reforms in Ghana, growth has not accelerated and poverty remains widespread and pervasive particularly in the rural areas. Trade and fiscal reforms are recognised as a potent tool for enhancing growth, redistributing income and reducing poverty. The West African regional integration involves the creation of a Free Trade Area; the creation of a Borderless Zone; the creation of a Second Monetary Zone; Regional Infrastructure Projects; and the promotion of private sector cross-border investment ventures and activities. These measures are likely to result into the elimination of trade taxes within the Economic Community of West African States (ECOWAS) countries. Since Ghana’s trade with the ECOWAS countries, especially Cote d’Ivoire, Nigeria and Togo has been increasing significantly, elimination of trade taxes will cause a substantial fall in the revenue of the government. This decrease in the revenue will reduce the public savings.  

It is necessary for government to find other avenues to compensate for the decrease in revenue. The government can consider various options. The first option is in which the government can combine the elimination of trade taxes with increases in non-distortion lump-sum taxes, so that the revenue of the government does not fall. However, if the rates of lump-sum taxes are already very high, then this type of fiscal reform becomes infeasible. The second option is to combine the elimination of trade taxes with a corresponding reduction in public consumption, so that the public savings do not fall. This type of reform is unlikely to be implemented because of its adverse effects on the economy. The third option is to combine elimination of trade taxes with increase in foreign borrowing. All these reforms are likely to affect the poverty and income distribution of households. Households are important first as consumers affected by changes in prices and availability of consumer goods, then as suppliers of factors of production, particularly labor, and lastly as producers in the agricultural and non-agricultural sectors (McKay et al., 1999). Since the government is most likely to implement the third type of fiscal reform, it will be interesting to assess the impact of such type of reform on the incidence, depth, and severity of poverty and income distributions of various categories of households.

1.3  Objectives

The basic objective of the study is to assess the impact of fiscal reform, which states that a cut in international trade taxes is accompanied by an increase in foreign borrowing, on the poverty and income distributions of various categories of households. This is achieved by considering alternative fiscal policy regimes. In the first fiscal policy regime, trade taxes on all imported goods are eliminated with a 100% increase in foreign borrowing. In the second fiscal policy regime, taxes on all exported goods are eliminated with a 100% increase in foreign borrowing. 

1.4 Testable Hypotheses

The elimination of import and export duties accompanied by an increase in foreign borrowing reduce the incidence, depth and severity of poverty and improve the income distributions of households.

1.5 Organisation of Study

Section 1.0 includes background, research problem, and objectives of study, testable hypotheses and organisation of study. Section 2.0 discusses the fiscal policy, foreign resources and poverty alleviation in Ghana. Section 3.0 reviews the relevant literature. Section 4.0 describes the model. Section 5.0 considers the structure and data of the SAM. This section is further divided into two sub-sections. The first sub-section analyses the macro SAM and data. The second sub-section analyses the micro SAM and data. The methodology is discussed in section 6.0. Section 7.0 presents the simulation results. Section 8.0 presents the main conclusions.

2.0  Fiscal Policy, Foreign Resources and Poverty Alleviation in Ghana

The fiscal position of the Ghanaian economy has been the major concern of both the immediate past government and the current government. The underpinning issue to contend with is the nation’s ability to restrict its expenditure within the limits of its revenue capacity. The composition of tax revenue and non-tax revenue is presented in Table 1. On the average, tax revenue contributes slightly above three quarters of the total revenue in Ghana with the non-tax (grants, income and fees and divestiture) contributing the remaining quarter. In 1999, the share of tax revenue in total revenue was 82.21% and that of the non-tax revenue to total revenue was 17.79%. The tax revenue comes from direct taxes, indirect taxes, and international trade taxes. The non-tax revenue comes from grants, income and fees, and divestiture of public enterprises. Direct taxes are levied on income and property of individuals and businesses. In 1999, direct taxes contributed about 29.72% to the total tax revenue. The major source of direct tax revenue was corporate tax followed by income tax. Indirect taxes comprise Value added tax (VAT) on both domestic and imported products, petroleum tax and other indirect taxes. In 1999, indirect taxes contributed 44.12% to the total tax revenue. The major source of indirect tax revenue was VAT followed by petroleum tax. International trade taxes are levied on imports and exports. In 1999, international trade taxes contributed 26.16% to the total tax revenue. The major source of international trade tax revenue was import duties followed by export duty. Import duties contributed 26.61% and export duties contributed 6.91% towards the total revenue of the government. In 1999, grants accounted 8.04% of the total non-tax revenue. The elimination of trade taxes will reduce the revenue of the government by more than one-third (if tax base is not enlarged) and as a result, public savings will be reduced. This is also going to reduce the investment, which is not good for the economy. The government of Ghana is unlikely to implement such type of tax reform. The government can consider various other options. The first option is in which the government can combine the elimination of trade taxes with increases in non-distortion lump-sum taxes, so that the revenue of the government does not fall and this type of fiscal reform does not reduce investment. However, if the rates of lump-sum taxes are already high then this option is less likely to be implemented. The second option is to combine the elimination of trade taxes with a corresponding reduction in public consumption, so that the public savings do not fall. This option is likely to increase poverty.  The third option is to combine elimination of trade taxes with increase in foreign remittances, which is most likely to be feasible. Using the information from Social Accounting Matrix (SAM) for Ghana for 1999 and the Ghana Livings Standard Survey 4 (GLSS 4), we want to assess the impact of this fiscal reform on the incidence, depth, severity of poverty; and income distributions of five categories of households’ chosen according to their main economic activity.
Table 1: Composition of Tax and Non-Tax Revenue, 1999-2002 (%)

	Components
	1999
	2000
	2001
	2002

	Direct Taxes (% of Total Tax Revenue
	29.72
	31.93
	32.39
	32.70

	PAYE
	33.81
	34.97
	31.90
	33.23

	Self Employed
	   6.63
	5.46
	 5.36
	  6.18

	Companies
	53.95
	50.42
	45.51
	41.55

	State Enterprise
	 1.55
	  1.51
	-
	-

	Others Direct Taxes
	4.05
	7.64
	17.23
	19.04

	Indirect Taxes (% of Total Tax Revenue
	44.12
	45.72
	43.69
	43.96

	VAT (Domestic and Import)
	58.11
	63.02
	68.56
	61.45

	Petroleum Tax
	30.15
	26.35
	22.57
	28.70

	Other Indirect Taxes
	11.74
	10.63
	  8.87
	  9.80

	International Trade Taxes (% of Total Tax Revenue
	26.16
	22.35
	23.92
	23.34

	Import Duties
	68.56
	81.88
	80.87
	81.51

	Export Duties
	31.44
	18.12
	19.13.
	18.49

	Grants (% of Total Non-Tax Revenue)
	8.04
	10.06
	18.22
	14.75


   Source: Ministry of Finance

The composition of recurrent and capital expenditure is presented in Table 2. In 1999, recurrent expenditure accounted 62.7% and capital expenditure accounted 37.3% of the total government expenditure. The recurrent expenditure comprises non-interest and interest expenditure. The non-interest expenditure includes the expenditure on wages and salaries, administration and services, subventions, transfers, and utility price subsidies. The interest expenditure includes the expenditure incurred on the interest payment for domestic debt and the interest payment on foreign debt. Non-interest expenditure dominates recurrent expenditure with wages and salaries accounting for major spending category. In 1999, transfers accounted only 5.5% of the non-interest recurrent expenditure. The interest payment on domestic debt dominated the interest recurrent expenditure. Government expenditure has been biased in favour of recurrent expenditure the majority of which went into salaries. Spending on social programs for poverty reduction such as health and education has been low and constraining to poverty reduction. For instance, the levels of spending on health and education at 2.0% and 2.8% of GDP respectively are much lower than African averages with a disproportionate amount of the resources used for personnel emoluments and administration. Capital expenditure comprises domestically financed and foreign financed capital expenditure. In 1999, foreign financed capital expenditure accounted 21.5% and domestically financed capital expenditure accounted 15.8% of the capital expenditure. In Ghana, foreign resources have been used to finance capital expenditure. To overcome the poor flow of grants, the government may have to work harder to attract foreign direct investment to build the capital base of the economy. For this to happen, the private sector has to perceive a more attractive environment and greater consistency in the application of policies and regulations.

  Table 2: Composition of Recurrent and Capital Expenditure, 1999-2002 (%)

	Components
	1999
	2000
	2001
	2002

	Recurrent Expenditure (% of Total Expenditure)
	62.70
	69.90
	58.14
	76.60

	Non-Interest
	41.40
	39.90
	35.39
	53.13

	       Wages and Salaries
	21.50
	18.90
	25.97
	32.85

	       Administration and Services
	  9.00
	  9.30
	  7.02
	11.37

	       Subventions
	  5.30
	  5.90
	-
	-

	       Transfers
	  5.50
	  5.70
	  2.40
	  5.39

	       Utility Price Subsides
	-
	-
	-
	  3.52

	Interest
	21.30
	27.00
	22.75
	23.47

	        Domestic
	16.20
	19.20
	18.85
	17.30

	        External
	     5.20
	  7.80
	   3.90
	  6.18

	Capital Expenditure (% of Total Expenditure)
	37.30
	33.10
	41.86
	23.40

	Domestic Financed
	15.80
	15.20
	13.03
	10.47

	Foreign Financed
	21.50
	17.90
	28.83
	12.93


   Source: Ministry of Finance 

The composition of foreign resources is indicated in Table 3. The foreign borrowing is the most prominent and dominating source of foreign resources in Ghana. The foreign borrowing was U.S.$ 620.1 million in 1999 that rose to U.S. $ 900.2 million in 2002. The foreign private remittances to households and firms have increased from U.S.$ 472.0 million in 1999 to U.S.$ 680.0 million in 2002. The foreign aid has been declining continuously since 2000; whereas the foreign direct investment has been declining continuously since 1999. The portfolio investment, on the other hand, has increased from U.S.$ 12.0 million in 2000 to US $ 94.7 million in 2002. The total foreign resources have declined from U.S.$ 2004.4 million in 1999 to U.S.$ 1795.4 million in 2002. To overcome this, the government may have to work harder to attract more foreign aid, foreign direct investment, and portfolio investment to build the capital base of the economy and at the time reduce poverty. For this to happen, the private sector has to perceive a more attractive environment and greater consistency in the application of policies and regulations.

Table 3 : Composition of Foreign Resources, 1999-2002 (US$ million)

	Components
	1999
	2000
	2001
	2002

	Foreign Borrowing
	620.1
	630.9
	959.1
	900.2



	Foreign Private Remittances
	472.0
	499.0
	709.7
	680.0



	Foreign Aid
	451.7
	513.0


	341.6


	194.3

	Foreign Direct Investment
	226.7
	114.9
	89.3
	50.0



	Portfolio Investment
	   47.5
	 12.0
	 26.0
	94.7



	Commercial Bank Lending


	186.4
	 40.8
	144.3
	-123.8

	Total Foreign Resources
	 2004.4
	1810.6
	2270.0
	 1795.4


   Source: Bank of Ghana

Poverty in Ghana has many dimensions. Poor communities are characterised by low-income, malnutrition, ill health, illiteracy, and insecurity. There is also a sense of powerless and isolation. These different aspects interact and keep households and communities in persistent poverty. Using the Ghana Living Standards Surveys data, the Ghana Statistical Service (2000) classified the incidence (including extreme poverty), the depth, and severity of poverty into two broad groups of rural and urban.  Each of these groups was in turn subdivided into forest, coastal and savannah regions, with the capital, Accra, standing alone.  It also gave the contribution of ecological zones to total poverty in the country. Both the Food Energy Intake and the Cost of Basic Needs Methods were used in determining the poverty lines used in the construction of the poverty profile. Upper and lower poverty lines were used, with the latter being used as the extreme or critical poverty line.  A comparison was also made between poverty in 1991/92 and 1998/99. The overall trend in poverty during the 1990s has been broadly favourable in Ghana. Taking the upper poverty line of 900, 000 Cedis, the percentage of the Ghanaian population defined as poor has fallen from almost 52% in 1991-92 to just under 40% in 1998-99. At the national level, the incidence of consumption poverty has fallen by 12.2% over this seven-year period. They found that poverty is substantially higher in rural areas than urban areas and is disproportionately concentrated in the rural savannah. The decline, however, is not evenly distributed according to ecological zones and regions. 

This reduction in consumption poverty has been uneven geographically, with Accra and the forest ecological zone posting the highest declines. In some areas, poverty has fallen only very marginally, or has even increased. In some of these areas, notably in the Rural Savannah, the situation of the very poorest has worsened. Despite the fact that the incidence of poverty has fallen, the depth of poverty for those who remain poor has remained relatively stable. The declines in poverty have been concentrated mostly in Western, Greater Accra, Volta, Ashanti and Brong Ahafo regions. Some regions (Central, Northern, Upper East) have experienced increases in poverty. Upper West and Eastern regions showed only small decreases in poverty. Large poverty reductions have occurred among private sector employees in both the formal and informal sectors, and among public sector wage employees, but export farmers have experienced the largest reduction in consumption poverty. Poverty reduction among the large numbers of food crop farmers, on the other hand, has been smaller.

Poverty is a multi-dimensional phenomenon and consumption-based measures need to be supplemented by other welfare indicators. Poverty can be analysed in terms of household ownership of durable goods and housing characteristics (drinking water, toilet facilities, and use of electricity). Poverty can also be analysed in terms of human development indicators (health and education). The proportions of households owning most durable goods have shown large increases between 1991-92 and 1998-99, these increases being observed in both urban and rural areas. In addition, there have been significant improvements during this period in the number of households obtaining their drinking water from a safe source, using adequate toilet facilities and having access to electricity in both rural and urban areas. As far as the health services are concerned, compared to 1991-92, Ghanaians are less likely now to consult well-qualified health personnel, or to go to a hospital when they are ill or injured. As far as the education is concerned, enrolment rates in primary and secondary school have improved quite sharply during this period. Now, more than four out of five Ghanaian children in the relevant age group are attending primary school. The increases in net enrolment rates at secondary level have been much bigger for girls than boys, but even still rates for girls remain below those for boys. 

Traditionally, Ghana has largely relied on public savings and foreign loans, and grants to fund its development programs. For instance, largely public borrowing either from domestic or foreign sources financed the nation’s Medium Term development Plan. Overlooked in all these financing endeavours has been the potential direct financing input from both the private sector and non-profit institutions. The financing strategy of the Ghana Poverty Reduction Strategy (GPRS) addresses this glaring omission by identifying innovative financing mechanisms that embrace the latter groups through a system of structured incentives and strategic partnerships. For the private sector, three schemes will be implemented. These are the tax-exempt GPRS private sector fund, long-term savings plan, and non-resident-Ghanaian fund for poverty reduction. The non-profit institutions should formulate GPRS-consistent action plans for poverty reduction and their tax-exempt status will be linked to poverty-related outputs specified in action plan. Partnerships between government and private sector entities for providing public goods and services such as infrastructure, community facilities and related services will be encouraged. The following types of partnerships will be encouraged: the public sector contracts with a private partner to operate and maintain a publicly owned facility (waste removal, road maintenance, etc.); and the private partner designs, finances and builds a facility and then leases such facilities to government for a specified time, after which ownership vests with government. 

Ghana is likely to enjoy some goodwill from bilateral and multilateral partners that have endorsed the GPRS. The International Monetary Fund (IMF) has welcomed the GPRS and accordingly committed SDR 184.5 million under its Poverty Reduction and Growth Facility (PRGF) in support of the government’s economic reform program for 2003-05. In addition, the IMF will provide interim assistance under the enhanced HIPC Initiative of SDR 15.15 million. These allocations of IMF aid are likely to be followed by other donors in support of the intended economic reforms.
3.0 Literature Review

CGE models have been used extensively to investigate the effects of policy change within an economy since they take into account interactions and interdependencies within the economy. Thorbecke (1991) has used a CGE model for Indonesia to analyse the impacts of stabilization and structural adjustment programs on income distribution. He observed that adjustment programs restore equilibrium and improve income distribution. Lambert, Schneider and Suwa (1991) have used a CGE model for Cote d’Ivoire to analyse the effects of public expenditures, export taxes and devaluation on poverty and income distribution. Their simulations show that reduction of public expenditures by cutting wages of public employees reduces inequality but were unable to efficiently reduce poverty. Devaluation reduces inequality and poverty in Cote d’Ivoire. 

Some of the CGE models consider the impact of trade and exchange rate liberalization on income distribution and poverty. Sahn, Dorosh and Younger (1997), and Dorosh and Sahn, (2000) examined the impacts of trade and exchange rate liberalization on income distribution and poverty in Cameroon, Gambia, Madagascar and Niger, using SAMS for the period 1989 – 93. In the model, the authors disaggregated households into the urban non-poor, urban poor, rural non-poor and the rural poor. Four simulations were carried out in this study: simulation one consisted of setting implicit tariff on imports high enough to keep real exchange rate fixed. The second simulation was real exchange rate depreciation. The third was exchange rate depreciation and a reduction in government spending. The fourth simulation was maintaining government revenue through increased taxes. The finding of the studies indicates that trade and exchange rate liberalisation benefits poor households in urban and rural areas. Bautista and Thomas (1997) also investigated the impacts of import liberalization on poverty in Philippines using SAM for the period 1979. Five households were considered in this model – three were rural and the remaining two were urban. Experiments carried out in the study include import rationing, uniform surcharge on imports, tariff liberalisation, tariff reduction and 50% reduction in current account deficits. The results indicate favourable effects of import liberalisation on income and poverty in Philippines. 

Other CGE models are developed to investigate the effects of external and internal shocks on income distribution and poverty. One such study is on Malawi by Lofgren, Chulu, Sichinga and Simtowe (2001). The authors used 1998 SAM with a highly disaggregated household. In all there were 14 households – 5 rural agriculture, 4 rural non-agricultural and 5 urban. The simulations carried out included changes in international prices of tobacco and petrol products and variation in real exchange rate. The findings indicate that lower tobacco price plus higher petrol prices penalise non-agricultural population, real depreciation affected the poor disproportionately and real appreciation benefited the urban population. Another study in this category is the one by Robilliard, Bourguignon and Robinson, (2001) for Indonesia. Using the 1995 SAM for the country and 10 households, 38 sectors and 15 factors of production, the authors carried out a number of simulations. These include real devaluation, domestic credit crunch, foreign credit crunch, El Nino, historical and macroeconomic counterfactuals, historical and food price subsidy, public works programme and targeted household transfers. The results of the study reveal that El Nino worsens household welfare more than credit crunch. Among food price subsidy, public works programme and targeted household transfers, the latter was found to be the most efficient to reduce poverty. 

Decaluwe, Patry, Savard, and Thorbecke (1999) have used a CGE model for an archetype African developing economy to analyse the impact of a fall in the price of the export crop and an import tariff on poverty and income distribution. The model considered six sectors, six categories of households, and five primary factors of production. They have shown that the reductions in import tariffs are beneficial to the alleviation of social poverty. On the other hand, the three measures of poverty for the society rise with a decline in the world price of the country’s export crop.

Colatei and Round (2000) have used the 1993 SAM for Ghana to explore the likely effects of a variety of poverty-alleviating income and/ or consumption transfers on the economy and also to investigate the sensitivity of the results to alternative sets of factor market closures, namely, a short-run (structuralist) closure and a long-run (input-output) closure. The authors have identified five (rural farmer head savannah, rural farmer head forest, rural farmer head coast, rural non-agric head forest, and Accra unskilled head) out of the 10 households whose poverty ratios were significantly greater than zero (as very poor). They considered various financing schemes for transfers. In the first financing regime where transfers (income and consumption) are financed by income tax revenue-raising scheme, poverty reduces for all the five categories of households. However, poverty reduction is higher when the transfers are made as consumption transfers rather than income transfers. In the second financing scheme, these transfers are financed by an increase in commodity taxes on domestically produced goods, and in that case poverty reduces for all the households but the extent of poverty reduction is not as great as under the income tax revenue-raising scheme. In the third financing regime, where transfers are financed by an increase in import duties, poverty reduces for all households but the reduction in poverty is not as high as happened under the other two financing regimes.  They have also observed that their results are sensitive, at least to a degree, to the closure rule adopted.

Aka (2003) has used a CGE model to analyze the effects of fiscal adjustment required to compensate for the drop in fiscal receipt because of the trade liberalization and adoption of external common tariff in WAEMU countries on income distribution and poverty in Cote d’lvoire. The author has used an aggregated SAM with 3 tradable branches and a non-tradable branch, nine groups of households based on the ENV 1998 survey data and 1993 Cote d’Ivoire national accounts. Three simulations were carried out in this study; the first consisted in the elimination of taxes on agricultural exports; the second consisted in elimination of taxes on agricultural imported goods and the third simulation consisted in elimination of taxes on industrial exports. The elimination of agricultural exports and import taxes leads to more poor households than in the pre-shock situation. The elimination of taxes on industrial exports reduces the number of households that are poor in comparison to the pre-shock situation.

Obi (2003) has used a CGE model to examine the potency of fiscal policy as a tool for redistributing income in Nigeria. The model is for five sectors, two factors of production and six categories of households. The author has used the SAM for 1999 and 1996 FOS household survey data. Three counterfactual scenarios are examined: transfers to the poor household, targeting of government expenditure and import tariff adjustment. The study observed that targeting of government expenditure seems to be the most potent tool for effective redistribution of income. Moreover, tariff adjustment tends to aggravate income disparity among households.

The study by Anderson and Evia (2003) looks at the macroeconomic and distributional impacts of foreign aid in Bolivia. Using the 1997 SAM for Bolivia, 6 households and 13 productive sectors, the authors carried out two main simulations.  In the first scenario, the government spends all the extra money from aid on current spending and in the second simulation; the government invests all the money in public capital. One implicit assumption of the model is that public capital i. e. roads, electricity networks, justice system, research centres, etc., make private capital more productive. In both cases a positive impact of foreign aid on GDP growth rate was found, but in the case of pure current spending, the advantage is temporary, and the longer the influx of aid is maintained, the smaller the impact. 

In terms of income distribution, the impacts differ considerably between the two extreme cases. In the case where more aid is used exclusively for current spending, the ones who benefit most are the skilled workers in urban areas, since these accounts for most of government spending. Those who lose most are rural workers and employers.  Rural workers lose because they work in modern agriculture, an export sector that gets hurt by the real appreciation of the exchange rate following the influx of aid. The employers lose because their enterprises become less competitive due to the appreciation. In the case where foreign aid is converted fully into public capital, the distributional impact is completely different. The main winners are urban informals, employers, and skilled workers who are typically employed in public investment projects. The only group that loses in this scenario is rural workers, but they benefit in the end due to the higher level of productivity and incomes in the economy.

Another strand of CGE models considers the impact of FDI on income distribution and poverty. Siddiqui and Kemal (2002a) have used a CGE model to analyze the effects of foreign capital inflows on incomes and poverty of households in Pakistan. The authors used an aggregated 1989 – 90 SAM for Pakistan with four production sectors, namely, agriculture, mining, manufacturing, and others. For poverty analysis, households were classified into rural and urban areas; and households were grouped into five socio-economic groups in each area. They were aggregated based on the occupation of the head of the households: professional, clerks, agriculture, production worker, and others (miscellaneous). Three simulations were carried in this study. The first consisted of an increase in foreign capital by 70% in the presence of trade restrictions. The second consisted of an increase in foreign capital by 70% and tariff elimination on imports and capital goods. The third simulation involved an increase in foreign capital by 70% and tariff reduction by 80% on all imports. In the first simulation, overall income of urban and rural households increases by 3% and 3.3% respectively. The results of the study also indicated that poverty reduces more with foreign capital inflows in the presence of trade liberalization. A foreign capital inflow in the presence of trade liberalization benefits rural households and unskilled labor more. 

Arbenser (2004) has examined the impact of FDI on incomes of households in Ghana using the 1993 SAM. In the model, the author disaggregated households into four groups, namely, household urban skilled, household urban non-skilled, household rural agriculture and household rural non-agriculture. Three counterfactual simulations were carried out in this study. Simulation 1 consisted of 50% increase in FDI inflows with endogenous foreign exchange rate and fix current account balance. The second simulation involved 50% cut in tariffs with flexible government savings and mobile factors. The third simulation was mixture of simulations one and two. The study shows that increase in FDI inflow raises the household income by more than 1.3%; household urban skilled registers the highest percentage increase in income followed closely by household rural agriculture, and the least income gain accrues to household urban non-skilled. It also establishes that increase in FDI inflow and reduction of tariff levels is complementary policies that enhance household welfare. 

Siddiqui and Kemal (2002b) have used a CGE model to investigate the impact of trade liberalization through tariff cut both in the presence and in the absence of a decline in remittances on poverty and income distributions in Pakistan. The authors have used an aggregated 1989 – 90 SAM with four production sectors, namely, agriculture, mining, manufacturing, and services. The authors classified households into five occupations in each of the urban and rural areas.  They have shown that tariff reduction in the absence of decline in remittances reduces poverty by all FGT indicators; head count, poverty gap and severity ratios in both the rural and urban areas and welfare gain is larger for urban households than for rural households. On the other hand, trade liberalization in the presence of a decline in remittances, resulted into an increase in poverty in urban households but not in rural households. The have also shown that income inequality increases in both these situations. 

4.0 The Model

The general equilibrium model presented here is based on the works of Decaluwe, Patry, Savard, and Thorbecke (1999); Siddiqui and  Kemal (2002b); and Aka (2003). This model represents a small open economy that has no influence on international markets. The model is developed in such a way that it is consistent with Social Accounting Matrix of Ghana for the year 1993 and Ghana Living Standard Survey 4 for the year 1999. The economy is assumed to have three production sectors (agriculture, industry, services), two factors of production (Labor and Capital) and five categories of households (Agricultural Farmers; Public Sector employees; Private Sector employees; Non-farm Self Employed; Non-Working). The model is presented in five blocks (production and trade; income, taxes, savings and investment; demand; price; and equilibrium conditions and macroeconomic closure). In the production block, the production process is a two-step nested structure. At the top level, primary inputs (labour and capital) are combined with a Cobb-Douglas technology to make up value added; this is combined within a fixed coefficient Leontief technology with intermediate inputs at the second level to give the output. At any set of prices, producers in each sector maximize profits subject to their technology constraint. This type of production process provides intermediate demand for goods, labor demand and capital demand. The value of the parameter alpha (the elasticity of value added with respect to labour) is determined from the profit maximization rule and the value of the constant for production function is determined from output. The double Armington assumption is used to distinguish imports and domestically produced goods, implying imperfect substitutability and to differentiate exports from goods for domestic use. The production possibility frontier of the economy is defined by a constant elasticity of transformation (CET) function between domestic supply and export and this yields the export supply function. The value of gamma (distributive parameter of the CET function) is determined from the export supply function and the value of theta (scale parameter of the CET function) is determined from CET. The value of the elasticity of transformation is determined exogenously. We define a composite commodity made up of domestic demand and final imports, which is consumed by the households, firms and government. We assume constant elasticity of substitution (CES) between domestic demand and final import demand and this provides the import demand function. The value of the parameter delta (distributive parameter of CES function) is determined from cost minimization rule and the value of lemta (scale parameter of CES function) is determined from the CES. The value of the elasticity of substitution is determined exogenously. To make the results more robust, we perform the sensitivity analysis.

The households receive their income from primary factor payments; and current transfers from firms (dividends), government and the rest of the world. Dividends paid to households are proportional to the income of firms. The households pay income taxes and these are proportional to their incomes. The disposable income of the household is obtained after subtracting income tax paid from the total income of the household. We define savings of households as disposable income less current transfers from households to firms and rest of the world and purchases of goods and services. Firms receive their income because of remuneration from capital; and current transfers from households, government and the rest of world. The firms pay corporate tax to government and these are proportional to their incomes. The disposable income of the firm is obtained after subtracting corporate tax paid from its income. Savings of the firms are defined as the disposable income of the firms less current transfers from firms to households and firms purchases of goods and services. The savings of households and firms are known as private savings. 

The income of the government is generated because of remuneration from capital; direct taxes collected from households and firms; value added tax on domestic output for domestic use and imported goods and services; trade taxes on imports and exports; and foreign borrowing. Trade taxes on imports are proportional to the value of imports and trade taxes on exports are proportional to the value of exports. Value added taxes are proportional to the value of composite good. Savings of the government are defined as the income of the government less transfers from government to households and firms and government’s purchases of goods and services. The tariffs alter the prices of imported goods for all sectors on which are applied influencing production as well as consumption. The impact on production is channelled through imported goods used as inputs into the production process as a component of the composite input. In addition, the imported good is also part of the composite good that enters into the households’, firms’ and government utility function. The total savings comprise household savings, savings of firms, government savings and foreign savings (foreign capital inflows). 

The Linear Expenditure System (Stone-Geary Function), a modification of the Cobb-Douglas and CES functions, introduces a minimum level of demand for each good and it is assumed to describe the household demand for consumer goods. This demand system implies that each socio-economic group has its own perception of the minimal commodity basket that it needs to satisfy, consistent with the socio-economic characteristics and the overall standard of living of the group. This minimum basket is bound to be different for different categories of households. Each group is assumed to behave lexicographically in such a way that it first satisfies its minimum consumption basket and if there is some discretionary income, it is spent on the purchases of additional quantities of these commodities. The poverty line is determined by a basket of goods reflecting the Basic Needs (BN) consistent with Ravallion’s (1994) approach to estimating absolute poverty. The monetary poverty line is obtained by multiplying the BN commodity basket by their respective prices. Since commodity prices are endogenously determined, so is the nominal value of this basket, i.e. the poverty line.

The firms also consume goods and services. The firm maximizes a Cobb-Douglas utility function subject to its income constraint and this yields the firm’s demand function for goods and services. The government is viewed as purchasing the various commodities. The government is assumed to maximise a Cobb-Douglas utility function subject to its income constraint and this yields the government demand function for goods and services. The investment in each sector depends on total investment and the price index of investment goods. The demand for investment good is determined by sectoral investment.

The value added price is determined from total production, its intermediate use, and value added. Since imports are subject to import duties and value added tax, the import price is determined by import duties, value added tax on imports, exchange rate and the world price of imports. The export price is determined by the world price of export, exchange rate and export tax. The price of composite good is determined by the domestic demand for domestic good, imports, and composite good. Market price of domestic goods is determined by the value added tax and the producer price of good. The price of output is determined by the domestic supply of good, exports and the output of good. The rental on capital is influenced by monetary value of value added, demand for labor and capital, and wage rate. The investment price index is determined by the price of composite good and goods share in total investment. The price index is determined by the value added price and the share of good in value added. 

The first equilibrium condition implies that the supply of composite goods must equal its demand (intermediate demand, households consumption demand, firms’ consumption demand, government consumption demand, and investment demand). The second and third equilibrium conditions imply the equilibrium between the demand for primary factors and their supplies. The supplies of primary factors are fixed exogenously for any given year. Market clearing requires that total factor demand equal supply, and the equilibrating variables are the factor prices. The fourth and fifth equilibrium conditions describe macroeconomic equilibrium conditions for saving-investment balance and the balance of payments. The equilibrating variable in the external market is the exchange rate since foreign capital inflows (foreign savings) is fixed exogenously.

CGE models are generally over determined and the way to render the model mathematically solvable is referred to as the closure rule. Normally, the choice of closure rule has implications for the workings of the model and the qualitative interpretation of the simulation results (Drud, Grais and Pyatt, 1985). It is also important to recognise that the choice of model closure rule depends not only on the political and economic considerations but also on the nature of the problem at hand ( Rattso, 1982; Decaluwe and Martens, 1988). The literature has brought forth three closure rules - external, government and macro-economic closure. The external closure defines how the domestic economy interacts with the rest of the world. Since the Ghanaian economy is a small open economy, the balance of trade (current account balance) is fixed exogenously and the exchange rate is the equilibrating variable. The government closure, which determines the manner of government modelling, has been dictated by specific country conditions. In modelling the government sector, we assume that government spending is determined endogenously and the government borrows from the rest of the world. Regarding the macroeconomic closure, closure rules must be mentioned with regard to investment-savings and factor market. We use the neo-classical closure indicating that aggregate savings determines aggregate investment and the model is savings driven. With respect to factor market closure, we assume that all factors are mobile, wage rate for labor is fixed and the model then solves for aggregate employment. 

The CGE model for Ghana is presented in Appendix A. In the CGE model, there are 48 basic equations, comprising ten equations for production and trade block; sixteen equations for Income, Taxes, Savings, and Investment block; eight equations for demand for commodities block; nine equations for prices; and five equations for equilibrium conditions and macroeconomic closures. Since there are three production activities and five categories of households, the total numbers of equations to be solved are 142. There are 142 endogenous variables and 34 exogenous variables. The model is just identified containing as many endogenous variables as equations.

5.0 Structure and Data of the SAM

5.1 Macro-SAM and Data

The macro SAM for Ghana for the year 1999 is based on the SAM of Ghana for 1993. We start by considering a disaggregated SAM and then achieve a level of aggregation consistent with the objective of the study. The supply, intermediate use, and value added of agricultural sector are obtained after aggregating the cocoa; agriculture and livestock; forestry and logging; and fishing sub-sectors. The supply, intermediate use, and value added of industrial sector are obtained after aggregating the mining and quarrying; manufacturing; electricity and water; and construction sub-sectors. Moreover, the supply, intermediate use, and value added of services sector are obtained after aggregating the wholesale, retail trade, hotels and restaurants; transport, storage, and communication; finance, insurance, real estate, and business services; government services and private non-profit services; and community, social and personal services sub-sectors. Institutions have been grouped into four: households, firms, government, and rest of the world. Households comprise both rural and urban. Firms comprise non-financial corporations, financial corporations, and non-profit institutions serving households. Two categories of factors of production are considered, i.e., labor and capital. Labor comprises skilled and unskilled. Current and capital accounts of the institutions are considered. Since the structure of the Ghana economy is unlikely to change dramatically in the short or medium term, the SAM of Ghana for 1993 was updated for 1999 using the fixed proportion method. Since we are interested in the behavior of different categories of household, there was a need to integrate the GLSS 4 data with the SAM for 1999. The contribution of each category of household in the total income and expenditure was determined from the GLSS 4 data set (available on CD-rom). These proportions were used to reconstruct the household sector within the SAM of 1999. The integrated SAM for 1999 is presented in Appendix B. The data for other endogenous variables, which cannot be tracked from SAM, and exogenous variables are collected from International Financial Statistics, the State of the Ghanaian Economy, Annual Budget, and World Development Indicators.

5.2 Micro-SAM and Data

The household is an important entity in the analysis of micro-economic impact of trade liberalization. The household level data were obtained from the GLSS 4 for the year 1999. In Table 4, the composition of household income is related to its main activity. Labor is an important contributor in the earning of incomes of all categories of households. Capital income is the least source of income for all categories of households. Agricultural farmers receive more income from transfer payments than the other four categories of households.   

   Table 4: Factorial Source of Household Income (%) 

	Household Group
	Number of Households
	Labor Income
	Capital

Income
	Income from Transfers
	Total

	Agricultural Farmers 
	49.2
	87.9
	1.6
	10.5
	100.0

	Public Sector Employees
	9.4
	92.0
	2.0
	6.0
	100.0

	Private Sector Employees
	7.9
	93.3
	1.7
	5.1
	100.0

	Non-farm Self Employed
	25.6
	92.0
	2.0
	6.0
	100.0

	Non-Working
	7.9
	90.0
	2.0
	8.0
	100.0


The income and demographic characteristics of households are presented in Table 5. The agricultural farmers have the highest mean income. The private sector employees have the least mean income, which was below the national mean annual household income of C2,267,000. Agricultural farmers followed by public sector employees obtained the maximum income. The maximum income varied between 24,000,000 and 44,000,000. The minimum income was observed for agricultural farmers. The range of minimum income was from 7,665 to 23,865 for agricultural farmers and non-farm self employed, respectively. As for the population shares, agricultural farmers are the largest group with 49.2% of the total population. The monetary poverty line of  Cedis 665,300 was obtained from the consumption basket of the bottom 20% of the distribution of individuals by their standard of living, which provided 2900 kilocalories per equivalent adult per day. The commodities that were included in this consumption basket were about 120 that belong to agricultural, industrial and services sectors. Using this poverty line, we have observed that 21% of the non-farm self employed households are below this poverty line, followed by the non-working category with 20%.

  Table 5: Income and Demographic Characteristics of Households

	
	Agricultural Farmers 
	Public Sector Employees 
	Private Sector Employees 
	Non-farm Self Employed 
	Non-Working 

	Mean income

Cedis
	2,765,729
	2,534,159
	2,206,560
	2,360,109
	2,398,446

	Maximum income

Cedis
	44,000,000
	39,000,000
	24,000,000
	24,000,000
	27,000,000

	Minimum

 Income

Cedis
	7,665
	13,808
	12,000
	23,865
	13,738

	Population share
	49.2%
	9.4%
	7.9%
	25.6%
	7.85%

	% Below the poverty line (C665,300)
	17.3%
	19.3%
	7.9%
	21%
	20%


Table 6 shows the distribution of components of household income as a percentage of GDP. The poorest households are the private sector employees, while the agricultural farmers are the richest. The highest share of capital income was observed for non-working, whereas the lowest share was for the private sector employees. The highest share of labor income in GDP was observed for agricultural farmers, whereas the least share of labor income went to private sector employees. 

  Table 6: Share of Components of Household Income in GDP (%)

	Household Group
	Share of Labor Income in GDP
	Share of Capital Income in GDP
	Share of Household Income in GDP

	Agricultural Farmers
	15.76
	0.52
	16.28

	Public sector Employees
	15.13
	0.51
	15.64

	Private Sector Employees
	13.34
	0.43
	13.77

	Non-farm Self Employed
	14.08
	0.48
	14.56

	Non-Working
	13.93
	0.58
	14.51

	Total Households
	72.24
	2.52
	74.76


6.0 Methodology

In this study, we use a static general equilibrium model to examine the impact of alternative fiscal reforms on the poverty and income distributions of households. The model is calibrated to 1999 data set. The GAMS software is used to check for the consistency of the data with the equilibrium conditions and to perform the simulations. The benchmark equilibrium must be replicated with the use of calibrated parameters and base year data. The pre-shock values for the variables are obtained from the solution of the specified model. The post shock effects of these simulations are used to find the effects on poverty line and the incomes of households. The DAD software is used to evaluate the poverty measures and PCGIVE software is used to plot the income distributions of households before and after the exogenous shocks. The pre-shock and post-shock poverty levels are obtained using Foster, Greer and Thorbecke (FGT) poverty measures

                          z

          POVk ,h = ∫ [(z - yh)/z]k  f(yh  ) dyh,   k= 0,1,2                         

                         0
where  yh  is the income of household h , k is a poverty-aversion parameter, z  is the endogenously determined poverty line. The incidence of poverty is indicated by k= 0. The depth of poverty is indicated by k= 1,and the severity of poverty is indicated by  k= 2.   
Since CGE models are fully calibrated on the basis of an initial year SAM that provides a set of consistent initial conditions and the SAM does not contain information on intra socio-economic household group income distribution, it is advisable to generate the intra group income distributions in the same base year as that of the SAM to calibrate the general equilibrium model. Several approaches have been used in the literature to describe and define intra group distribution of income in a CGE framework. For example, de Janvry et al. (1991) have used both a lognormal and a Pareto distribution function to depict income distribution. Decaluwe, Patry, Savard, and Thorbecke (1999) and Aka (2003) have used the Beta distribution to represent the intra group income distributions. Unlike the lognormal, the Beta function is much more flexible when it comes to the asymmetric forms it can adopt. However, since we know very little about the probability density functions of the incomes of households, density functions may be interpolated to give a clearer picture of the implied distributional shape. To estimate the density functions without imposing too many assumptions about its properties, a non-parametric approach is used in PCGIVE based on a kernel estimator of density function f(Yh  ).
The Kernel estimator of the density f is defined by:

                                                           T

                            f(Yh  ) = (1/Tu)  Σ K{(1/u)( Yh -yht )}

                                                         t=1

where K{} is the kernel function and u is a 'window width' or smoothing parameter and corresponds to the width of histogram bars. The kernel K used is the Normal or Gaussian kernel. Following Siddiqui and Kemal (2002b), we estimate the density functions for the incomes of households using the Kernel estimator.

7. 0 Simulation Results

In the first simulation, we eliminate the trade related import tariff on all imports and increase the foreign borrowing by 100%. In the second simulation, we eliminate the export tariff on all exports and increase the foreign borrowing by 100%. Table 7 indicates the effects of these simulations on macro economic variables.

Table 7: Simulation Results

	Variables
	Base level
	Simulation 1:

Elimination of import tariff and 100% increase in foreign borrowing
	Percentage Increase or Decrease
	 Simulation 2:

Elimination of export tariff and 100% increase in foreign borrowing
	Percentage Increase or Decrease

	XS(agr)
	1725.64
	1691.28
	-1.99
	1931.56
	11.93

	XS(ind)
	1817.12
	1849.10
	1.76
	1614.35
	-11.16

	XS(ser)
	849.82
	849.79
	 -0.004
	857.47
	0.90

	YG
	729.15
	874.96
	20.00
	789.68
	8.30

	YH(af)
	338.74
	342.77
	1.19
	325.45
	-3.92

	YH(pu)
	306.88
	311.13
	3.59
	294.47
	-4.04

	YH(pr)
	266.74
	270.08
	3.10
	255.47
	-4.23

	YH(nf)
	285.76
	289.73
	3.56
	274.20
	-4.05

	YH(nw)
	293.40
	297.40
	4.25
	281.61
	-4.02

	E(agr)
	645.85
	630.39
	-2.39
	746.24
	15.54

	E(ind)
	990.07
	1012.44
	2.26
	853.22
	-13.82

	E(ser)
	0.481
	0.478
	-0.62
	0.498
	3.53

	M(agr)
	192.92
	212.31
	10.05
	187.73
	-2.69

	M(ind)
	519.21
	542.35
	4.46
	489.24
	-5.77

	M(ser)
	646.13
	647.71
	0.24
	640.92
	-0.81

	LD(agr)
	3.26
	3.20
	-1.96
	3.64
	11.50

	LD(ind)
	2.73
	2.39
	-12.55
	1.97
	-27.66

	LD(ser)
	1.35
	1.36
	0.37
	1.32
	-0.002

	KD(agr)
	3.96
	3.81
	-3.72
	4.97
	25.65

	KD(ind)
	83.74
	84.26
	0.62
	80.01
	-4.46

	KD(ser)
	3.18
	3.13
	-1.45
	3.53
	10.85

	PC(agri)
	0.63
	0.60
	-3.98
	0.60
	-0.50

	PC(ind)
	0.72
	0.69
	-3.77
	0.71
	-0.84

	PC(ser)
	0.85
	0.85
	0.00
	0.83
	-2.12

	w
	187.66
	190.33
	1.42
	180.26
	-3.94

	r
	4.89
	5.05
	3.31
	4.17
	-14.76


The first simulation leads to a reduction in the prices of imported goods and services. As a result, imports become cheaper and consumers substitute imported goods for the domestic goods. Depending on the elasticity of substitution and imports’ share in total consumption, demand for all imports increase. The reduction in domestic costs caused by the import tariff cut increase the profitability of the export sectors. This leads to the increase in investment, output and exports in the industrial sector. However, the increased inflow of imports is by no means enough to eliminate the import competing sectors, investment, output and exports decline in agricultural and services sectors. Factors of production move from inefficient sectors towards sectors that are more productive. As a result, both returns to labor and capital increase. The incomes of all types of households increase because of increase in factor prices and reallocation of resources. The cut in import tariffs reduces the prices of composite goods in agricultural and industrial sectors considerably. The fall in the prices of composite goods reduces the poverty line by 3.02%. The income of the government increases by 20.00%, which increases the investment, output and exports of the industrial sector.

The second simulation makes the exports more competitive and as a result exports of agricultural goods and services increase. The output and investment in these sectors increase. Since the industrial sector is not very competitive on the internal market, the output, employment and investment in this sector decline. Since the relative prices of imports have increased, this makes the imports of goods and services to decrease. As there is a movement of labor and capital from inefficient industrial sector to efficient export oriented agricultural and services sectors, the factor prices fall. This causes the incomes of all categories of households to fall. In this simulation, the prices of composite goods decline in all sectors. This fall in prices reduces the poverty line by 3.46%. However, the income of the government increases by 8.30%, which increases the investment in the agricultural and services sectors considerably.

Table 8.  Poverty Measures for the Base Year and Simulations

                                      Agricultural   Public        Private        Non-farm         Non-

                                      Farmers         Sector        Sector          Self-                Working

                                                           Employees  Employees  Employed

alpha=0   base                     17.29%          19.28%       25.36%            21.04%              20.00%                                                                                                     

                Simulation 1        16.42%          18.39%       23.68%            19.22%              18.51%

                                             (-0.87%)       (-0.89%)     (-1.68%)        (-1.82%)             (-1.49%)

                Simulation 2        17.57%          19.46%       25.79%            21.24%               20.21%

                                             (0.28%)         (0.18%)      (0.43%)           (0.20%)              (0.21%)



alpha=1   base                      7.15%            9.02%          9.85%              8.56%                7.99%                                                                                                     

                Simulation 1         6.74%            8.35%          8.94%              7.78%                7.15%

                                             (-0.41%)        (-0.67%)     (-0.91%)           (-0.78%)          (-0.84%)

                Simulation 2         7.21%            9.08%          9.98%               8.64%                8.07% 

                                             (0.06%)         (0.06%)       (0.13%)             (0.08%)            (0.08%)        


 alpha=2   base                     4.16%           5.30%            5.41%               4.96%               4.30%                                                                                                     

                 Simulation 1        3.92%           4.88%          4.89%              4.51%                 3.80%

                                             (-0.24%)       (-0.42%)     (-0.52%)          (-0.45%)             (-0.50%)

                 Simulation 2        4.20%           5.39%           5.48%              5.01%                4.35% 

                                             (0.04%)        (0.09%)      (0.07%)             (0.05%)              (0.05%)            



Mean      base                     2,765,729      2,534,159    2,206,561        2,360,109        2,398,446

Income    Simulation 1        2,798,641      2,625,136    2,274,964        2,444,129        2,500,380

                                            (1.19%)          (3.59%)        (3.10%)           (3.56%)           (4.25%)

                Simulation 2        2,657,312      2,431,779     2,113,223        2,264,524        2,302,029 

                                            (-3.92%)        (-4.04%)      (-4.23%)           (-4.05%)           (-4.02%)  



Poverty    base                   665,300          665,300           665,300         665,300            665,300

Line         Simulation 1     645,208          645,208            645,208         645,208            645,208    

                                         (-3.02%)         (-3.02%)            (-3.02%)      (-3.02%)            (-3.02%)   

                Simulation 2      642,281          642,281            642,281        642,281             642,281    

                                          (-3.46%)         (-3.46%)          (-3.46%)        (-3.46%)           (-3.46%)


Table 8 presents information on the incidence, depth, and severity of poverty for the base year and variations in these measures after the shocks. In the base year, the incidence, depth, and severity of poverty is the highest among the private sector employees. The least incidence, depth, and severity of poverty is prevalent among the agricultural farmers. In the first simulation, reduction in consumer prices reduces the poverty line and incomes of all households increase. This causes the incidence, depth, and severity of poverty for all categories of households to be reduced. The maximum reduction in the incidence of poverty is noticed for the non-farm self-employed, whereas the maximum reduction in the depth and severity of poverty is observed for the private sector employees. The least reduction in the incidence, depth and severity of poverty is noticed for the agricultural farmers. This shows that elimination of trade related import taxes accompanied by an increase in foreign borrowing could reduce the incidence, depth, and severity of poverty in low-income countries. In the second simulation, reduction in consumer prices reduces the poverty line to a larger extent and incomes of all households decrease. These changes cause the incidence, depth, and severity of poverty for all categories of households to increase. The maximum increase in the incidence and depth of poverty is noticed for the private sector employees, whereas the maximum increase in the severity of poverty is noticed for public sector employees. The least increase in the incidence and depth of poverty is observed for public sector employees, whereas the least increase in the severity of poverty is noticed for the agricultural farmers. The study shows that elimination of export taxes accompanied by an increase in foreign borrowing could not be used as a tool to reduce poverty in low-income countries.
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Figure 1: Density Functions (Agricultural Farmers)
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Figure 2: Density Functions (Public Sector Employees)
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Figure 3: Density Functions (Private Sector Employees)
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Figure 4: Density Functions (Non-farm Self Employed)
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Figure 5: Density Functions (Non-Working)
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The income distributions of the various categories of households for the base year and two simulations are presented in Figures 1 to 5. In simulation one, the density functions for all the categories of households shift to the right, with higher mean incomes and lower poverty lines. This causes a reduction of the population below the poverty line in each household group. In simulation two, the density functions for all the categories of households shift to the left, with lower mean incomes and lower poverty lines. However, this type of shift causes an increase in the population below the poverty line in each household group.

8.0 Conclusion

To analyze the impact of elimination of trade taxes accompanied by an increase in foreign borrowing on the incidence, depth, and severity of poverty and income distributions of households, the study has used the CGE framework. The study has updated the SAM of Ghana for 1993 to 1999 and integrated the GLSS 4 data for the year 1999 with this SAM. The study has analyzed the impact of two shocks on poverty and income distributions. The first shock takes the form of elimination of trade related import taxes accompanied by an increase in foreign borrowing by 100%. The second shock involves the elimination of export taxes accompanied by an increase in foreign borrowing by 100%. The study has shown that the first shock could be used to reduce the incidence, depth, and severity of poverty; whereas the second shock, if implemented, would increase the incidence, depth and severity of poverty in Ghana. However, the first shock improves the income distributions of households, whereas the second shock worsens the income distributions of households in Ghana. 
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Appendix A : Computable General Equilibrium Model for Ghana

I  Sets definition

       i (   I = 
{AGR, IND, SER}, Goods (AGR: Agriculture, IND: Industry, 

                      SER: Services).

       j  (  J =  {AGR, IND, SER}, Production Sectors

      h  (  H =  {AGRF, PUBE, PRIE, NFSE, NW}, Households

              (AGRF: Agricultural Farmer, PUBE: Public Sector Employee,   

                PRIE: Private Sector Employee, NFSE: Non-farm Self Employed, 

                NW: Non-Woking).

II Parameters

(j        Share of Value Added in Total Output                                                           
cj          Scale Coefficient of Cobb-Douglas Function
aij:            Quantity of Good i used in the Production of Good j 


 
α j         Elasticity Parameter of Cobb-Douglas Function

( i       Scale Coefficient of CET Function

γ i        Distributive Parameter of CET Function

Ri          Transformation Parameter of CET Function

ηi            Elasticity of Transformation

λ i        Scale Coefficient of CES Function

δ i           Distributive Parameter of CES Function

ρi           Substitution Parameter

σi            Elasticity of Substitution

Ω1          Firms Share in Total Capital Income

Ω2          Govt. Share in Total Capital Income

sh               Share of household h in Labor Income

kh              Share of household h in Total Capital Income

tyh            Tax Rate on Household h Income

dvrh       Dividend Rate for household h

Ψ h          Marginal Propensity to Save of h Household

Ψ f          Marginal Propensity to Save of Firms

Ψ g          Marginal Propensity to Save of Government

ty f           Tax Rate on Firm Income

tm i        Tax Rate on Import of good i

te i          Tax Rate on Export of good i

tx i         Value Added Tax Rate on good i

β c ih     Share of Good i in household h consumption

β f i      Share of Good i in Firm consumption
β g i      Share of Good i in Government consumption

    MIN

C i, h        Household Minimum Consumption of Good i

ф j            Share of Sector j in Total Investment

μ i            Share of Good i in Value added 

III Endogenous Variables

XS j        Production of Sector j
3

VA j      Value Added of Sector j
3

PVj       Value Added Price of Sector j                                                      3
LD j      Labor Demand of Sector j
3

KD j    Capital Demand of Sector j                                                          3

rj             Rate of Return to Capital in Sector j                                           3
DIi, j   Intermediate Demand for Good i in Sector j                               9

DIi        Intermediate Demand for Good i
  3

E i         Export Supply of Good i
 3

DS i        Domestic Supply of Good i
 3

PE i            Domestic Export Price of Good i
3

PL i           Producer Price of Domestic Good i
3

Q i              Demand for Composite Good i                                                3

PCi            Price of Composite Good i                                                      3

Mi              Import Demand of Good i                                                        3
DDi          Domestic Demand of Good i                                                    3

PDi         Domestic Price of Good i                                                          3

PM i       Domestic Import Price of Good i                                                     3   

YH h        Income of Household h                                                             5

YDH h     Disposable Income of Household h                                         5

DTHh       Direct Taxes on Household h Income                                     5

SH hSavings of Household h                                                           5

CTFHh        Current Transfers from Firms to Household h                    5

SH         Savings of Households                                                            1
YF          Income of Firms                                                                      1

DTF       Direct Taxes on Firms Income                                                1

YDF      Disposable Income of Firms                                                     1

SF          Savings of Firms                                                                        1

TIM i        Indirect Taxes on Imports of Good i                                          3

TIEi          Indirect Taxes on Exports of Good i                                           3

TIVA i       Value added Taxes on Good i                                                   3

Pi               Price of Aggregate Output of Good i                                           3

YG        Government Income                                                                     1

SG        Savings of Government                                                                1

CTH h    Total Consumption of Household h                                             5

C i, h          Consumption of Good i of Household h                                     15

CT i           Total Consumption of Good i                                                      3

CFi             Firm Consumption of Good i                                                      3

GCi            Government Consumption of Good i                                          3

I             Total investment                                                                         1

S            Total Savings                                                                              1

I j                 Investment of Sector j                                                                3

PINV          Investment Price Index                                                               1

PINDEX Price Index                                                                                1

B  Balance of Payments                                                                            1

z     Poverty Line                                                                                      1
_____________________________________________________________

Number of Endogenous variables 





142

IV  Exogenous Variables                                                            Number

 LS                Labor supply                                                                    1



KS                Capital Supply                                                                  1

w                 Average Wage Rate                                                          1

e                   Nominal Exchange Rate                                                  1

PWEi            World Price of Exports of Good i                                   3

PWMi           World Price of Imports of Good i                                  3

CTGH h      Current Transfers from Govt. to Household h               5

CTWH h      Current Transfers from ROW to Household h              5

                    (Foreign Remittances)

CTHFh        Current Transfers from Household h to Firms             5

CTHWh        Current Transfers from Household h to ROW            5

CTGF       Current Transfers from Govt. to Firms                          1

CTWF      Current Transfers from ROW to Firms                           1

FB            Foreign Borrowing                                                         1

FKI           Foreign Capital Inflows                                                 1                                                                                                                                           
-------------------------------------------------------------------------------------------

Number of Exogenous Variables                                                  34

V   Equations

Production  and Trade                                                                  Number

1        XSj        VAj /  (j                                                                           3

2   VAj = cj LD j  α j  KD j  1- α j
                                                  3
3     DIi, j   aij XS j                                                                                        9

4    DIi   =  DIi, j                                                                                    3          

                             j
5  LD j  = α j  PVj  VAj /w                                                                3
6  KD j  (1- α j ) PVj  VAj /rj                                                         3  

7  XSi  ( i [γi E i  Ri    1- γ i) DSi   Ri ]1/ Ri                                       3

8   E i DS  i  [ PE i / PL i  ) {(1- γ i)/ (γ i )} ]ηi                                    3

9   Q i  λ i  δ i Mi  ρi  1 δ i) DDiρi] -1/ ρi                                3

10 M iDDi PDi / PM i ) { δ i /(1 δ i)}] σi                                 3

Income, Taxes, Savings and Investment

11 YH h sh Σ w LD j kh Σ r j KD j CTGH h + CTFHh +CTWHh   5 

                                j                     j    

   12         CTFHh    = dvrh YF                                                                 5                             

13 DTHh   = ty h YH h                                                                                                              5
14   YDH hYH h1 ty h5
15 SH h  YDH h  - PCi    Cih     - CTHFh - CTHWh                                    5

                                         i                                                                                    

16  SH  = SH h                                                                                                                        1

                  h

17  YFΩ1 r j KD j    CTHFh   + CTGF + CTWF                 1

                              j                    h

18 DTF =  ty f   YF                                                                       1

19 YDF = YF (1- ty f   )                                                               1

20 SF      YDF - CTFHh      - PC i CF i,                                                1                                                                 

                                             h                                         i    

21 TIM i  =  tm i e PWMi   Mi                                                                                  3
22TIEi  =  te iPE iE i

23 TIVA i = tx i  PCi   Qi                                                                                              3

24 YG Ω2  r j KD j   TIM i  TIE i + TIVA i

                                     j                            i                        i                             i

                DTH h +DTF   + FB                                                             1   

            h 

 25   SG   YG  -  CTGH h      -CTGF    - PC i GC i,                                  1                                                                 

                                               h                                                            i    

26    S =  SH  SF SG FKI                                                             1                                               

Demand for commodities

27      CTH h YDH h SH h                                                                                                  5                          
                                    MIN                                                               MIN

28 PCi C i, h  PC i  C i, h   β c j,h (CTH h PC i C i, h )                               15 

                                                                                                         i    

29   z  =         PCi    C MIN                                                                        1

                                    i                   i  h

30    CFi  =     β f i     (1-  Ψ f ) YDF / PCi                                                                            3       

31   GCi  =     β g i     (1-  Ψ g  ) YG / PCi                                                                            3       

32  CT i   C i,h   CFi   + GCi                                                        3

                             h

33 I i   ф i    I ]/ PINV                                                                                                        3

34     I   =   I i                                                                                                                   1
                                  i

Prices

35 PVi   Pi  XSi  PCi DIi, ,j ]/ VA i                                                                         3

                                                   j

36 PM i  PWM i 1 tm i(1+ tx i ) e                                             3


37 PE i  = (PWE i   e)/ (1 te i)                                                         3
38 PCi  = ( PD i DD i  PM i M i)/ Qi                                                                          3

39  PDi1 tx i ) PLi                                                                                                              3
 
40 P i  (PL i DSi  PE i Ei) XS i                                                                                    3

41   rj = ( PVj  VAj - w LD j)/ KD j                                                                           3
42    PINV    = Π [PCi / ф i    ] ф i                                                                           1

                     i

43    PINDEX   μ i PVi                                                                                                      1

i

Equilibrium Conditions and Macroeconomic Closure

44
 Qi DI i + CTi  + I i                                                               3

45
  LS  LD j                                                                                                                          1

                                j

46
KS  KD j                                                                                                                            1


       j

       
47       I   S                                                                                           1

48 B = e PWMi   M i- e PWEi  E i +  CTHWh - CTWH h  -  CTWF
                                i                                      i                           h                            h

             - FB - FKI = 0                                                                        1

--------------------------------------------------------------------------------------------

Number of Independent Equations                                            142

Appendix B

SOCIAL ACCOUNTING MATRIX FOR GHANA 1999 AT CONSTANT 1993 PRICES (Billions of Cedis)

	                    Receipts

Expenditure
	Factors of Production
	Current Account  of Institutions
	Production Sectors

	
	Labor
	Capital
	ITP
	AF
	PUSE
	PRSE
	NFSE
	NW
	Firms
	GOV
	ROW
	AGR
	IND
	SER

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	1
	Labor
	
	
	
	
	
	
	
	
	
	
	
	1751.5
	750.1
	1079.4

	2
	Capital
	
	
	
	
	
	
	
	
	
	
	
	55.7
	480.5
	290.4

	3
	Indirect Taxes on Production
	
	
	
	
	
	
	
	
	
	
	
	74.4
	469.7
	5.1

	4
	Agricultural farmers
	781.2
	   25.8
	 
	  9.9
	
	
	
	
	  9.5
	    10.0
	     23.3
	
	
	

	5
	Public Sector Employees
	750.0
	   25.3
	
	
	  9.3
	
	
	
	   5.0
	    5.5
	     12.4
	
	
	

	6
	Private Sector

Employees
	661.3
	     21.3
	
	
	
	  8.1
	
	
	  3.5
	    4.0
	     8.9
	
	
	

	7
	Non Farm Self Employed
	697.9
	     23.8
	
	
	
	
	   8.6
	
	  5.0
	     5.0
	     11.4
	
	
	

	8
	Non-Working
	690.8
	  28.8


	
	
	
	
	
	   8.8
	   6.5
	     7.0
	     15.9
	
	
	

	9
	Firms
	
	580.0
	
	    3.5
	   3.2
	2.8
	    3.0
	   3.1
	30.7
	163.3
	74.5
	
	
	

	10
	Government
	
	  121.5
	549.2
	  33.3
	  31.3
	27.4
	  29.1
	  29.4
	200.2
	128.4
	190.1
	
	
	

	11
	Rest of the World
	
	
	
	     1.0
	      1.0
	0.8
	      0.9
	      0.9
	
	
	
	118.7
	1301.9
	252.6

	12
	Agriculture
	
	
	
	466.8
	438.4
	383.9
	 408.1
	411.2
	
	
	289.1
	283.1
	169.1
	

	13
	Industry
	
	
	
	  227.9
	  214.0
	 187.4
	  199.3
	  200.8
	
	
	594.6
	133.7
	718.6
	387.6

	14
	Services
	
	
	
	  150.6
	  141.4
	 123.9
	   131.7
	  132.7
	110.5
	732.3
	9.8
	222.7
	189.2
	569.0

	15
	Agricultural farmers
	
	
	
	 -33.4
	
	
	
	
	
	
	
	
	
	

	16
	Public Sector Employees
	
	
	
	
	 -31.2
	
	
	
	
	
	
	
	
	

	17
	Private Sector

Employees
	
	
	
	
	
	-27.2
	
	
	
	
	
	
	
	

	18
	Non Farm Self Employed
	
	
	
	
	
	
	 -28.9
	
	
	
	
	
	
	

	19
	Non-Working
	
	
	
	
	
	
	
	 -29.3
	
	
	
	
	
	

	20
	Firms
	
	
	
	
	
	
	
	
	493.0
	
	
	
	
	

	21
	Government
	
	
	
	
	
	
	
	
	
	284.8
	
	
	
	

	22
	Row
	
	
	
	
	
	
	
	
	
	
	447.6
	
	
	

	23
	Investment
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Total
	3581.2
	826.5
	549.2
	859.6
	807.4
	707.1
	751.8
	757.6
	863.9
	1340.3
	1677.6
	2639.8
	4079.1
	2584.1


SOCIAL ACCOUNTING MATRIX FOR GHANA 1999 AT CONSTANT 1993 PRICES (Billions of Cedis)  cont’d

	                         Receipts

Expenditure
	Capital Account of Institutions
	Changes in Assets and Liabilities
	Total

	
	AF
	PUSE
	PRSE
	NFSE
	NW
	FIRMS
	GOV
	ROW
	INV
	

	
	15
	16
	17
	18
	19
	20
	21
	22
	23
	

	1
	Labor
	
	
	
	
	
	
	
	
	
	3581.0



	2
	Capital
	
	
	
	
	
	
	
	
	
	826.6



	3
	Indirect Taxes
	
	
	
	
	
	
	
	
	
	549.2



	4
	Agricultural farmers
	
	
	
	
	
	
	
	
	
	859.7



	5
	Public Sector Employees
	
	
	
	
	
	
	
	
	
	807.5



	6
	Private Sector

Employees
	
	
	
	
	
	
	
	
	
	707.1

	7
	Non Farm Self Employed
	
	
	
	
	
	
	
	
	
	751.7

	8
	Non-Working
	
	
	
	
	
	
	
	
	
	757.8

	9
	Firms
	
	
	
	
	
	
	
	
	
	864.1

	10
	Government
	
	
	
	
	
	
	
	
	
	1339.9

	11
	Rest of the World
	
	
	
	
	
	
	
	
	
	1677.8

	12
	Agriculture
	
	
	
	
	
	
	
	
	     -210.0
	2639.7



	13
	Industry
	
	
	
	
	
	
	
	
	     1214.7
	4078.6



	14
	Services
	
	
	
	
	
	
	
	
	       70.6
	2584.4



	15
	Agricultural farmers
	2.7
	
	
	
	
	
	
	
	       31.1
	0.4



	16
	Public Sector Employees
	
	 1.4
	
	
	
	
	
	
	30.0
	  0.2

	17
	Private Sector Employees


	
	
	 1.0
	
	
	
	
	
	26.3
	  0.1

	18
	Non Farm Self Employed
	
	
	
	  1.3
	
	
	
	
	27.7
	  0.1

	19
	Non-Working
	
	
	
	
	   1.8
	
	
	
	        27.7


	  0.2

	20
	Firms
	1.0
	0.5
	0.4
	  0.5
	   0.7
	
	32.2
	
	545.1
	1073.9

	21
	Government
	
	
	
	
	
	
	
	
	504.9
	789.7

	22
	Rest of the World
	
	
	
	
	
	
	
	
	188.6
	636.2

	23
	Investment
	-3.3
	-1.8
	-1.3
	  -1.7
	-2.3
	1073.4
	757.6
	636.2
	
	2456.8

	
	Total
	  0.4
	0.1
	0.1
	   0.1
	 0.2
	1073.4
	789.8
	636.2
	2456.7
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