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ABSTRACT

The paper attempts to empirically ascertain the potential macro and sectoral effects of the Nigeria tax reform. In January 2010 the Federal Executive Council following the application of fiscal federalism in the generation of revenue and expenditure ratified and approved the National draft tax policy for the country. The approved tax policy provides a set of guidelines, rules and modus operandi that would regulate Nigeria’s tax system and provide a basis for tax legislation and administration in the country. The ultimate goal of the draft National Tax Policy is to ensure that Taxation provides the most significant and sustainable source of funding for the country’s expenditure and also achieve a tax system that will dramatically increase investment within the Nigerian economy, leading to more jobs and higher economic growth. To actualize these laudable objectives, one of the key steps is a shift in the focus of the Tax System from direct taxation to indirect taxation. Accordingly, Nigeria therefore now operates low rates of Companies Income Tax which drops to 20% from 30% and Personal Income Tax from 25% to 17.5% of the top rate. This is however accompanied by an increase in the rate of Value Added Tax (VAT) from 5% to 15%. It was adjudged that an increase in VAT will have an upward effect on the country’s stable revenue base and hence economic growth. Sceptics of the reform are however of the view that the VAT increase may actually not provide the magic wand in providing the much desired revenue base even in the short run as a result of the weak base of the tax owing to global recession. Available studies provide support for the two sides of the divide thereby calling for empirical regularity of either of the existing studies. Our simulation analysis reveals that the policy strategy of increasing the rate of VAT from 5% to 15% will improve government revenue and nominal GDP but at the expense of real GDP and worsening level of unemployment. Even though more industries will gain in the sale of their commodities but this is very minimal compared to the number of industries in Nigeria. The policy implication therefore calls for a careful tax incentive structure that will boost production in all the industries and thus improve the real GDP and level of employment. The methodology adopted for the analysis is the Computable General Equilibrium Modelling technique.    
INTRODUCTION

Taxation in Nigeria following the extant laws is enforced by the 3 tiers of government, that is, federal, state, and local governments with each having its sphere clearly spelt out in the Taxes and Levies (approved list for collection) Decree, 1998. However, the most veritable tax handles are under the control of the federal government while the lower tiers are responsible for the less buoyant ones Odusola (2006).

The Nigerian tax system even though has been employed to achieve various economic objectives (protection of infant industries, and income redistribution) at notable periods, has basically been structured as a tool for revenue collection which was the legacy from the pre-independence government based on 1948 British tax laws. Over time however, it has been observed that the Nigerian tax system has inherent problems in its structure. 
The need to review the performance of the Nigerian tax system has been attributed to the negative economic impact of persistent fiscal deficits that have occurred primarily because of the inadequacy of the revenue base to cope with the targeted level of economic activities. 

Odusola (2006) reports that the Nigerian tax system is concentrated on petroleum and trade taxes while direct and broad-based indirect taxes like the value-added (VAT) are neglected. In other words, the tax system lacks the potential of diversifying the revenue portfolio for the country as to safeguard against the volatility of crude oil prices and to promote fiscal sustainability and economic viability at lower tiers of government. This leads to the significant problem with the tax system which is the negative economic impact of persistent fiscal deficits that have occurred primarily because of the inadequacy of the revenue base to cope with the targeted level of economic activities.
An attempt to transform and diversify the existing revenue base led to various tax policy reviews of mid 1980s, 1991 and 2003 as well as the yearly amendments given in the annual budget. In spite of the various reforms, Odusola, (2006) observed that the tax system still had some set-backs especially in its structure and administration. More so, the 2008 draft document of the national tax policy reports that the extant tax system lacked sufficient information for tax payers on tax compliance requirements such that it created room for leakages. This was compounded by lack of skilled manpower and inadequate funding. The draft document also observed that in- spite of multiple taxation by government at all levels; there were low internally generated revenue with its unfortunate attendant lack of accountability. This led to the increased demand by scholars and policy makers to grow internally generated revenue especially considering the volatility of oil prices. 
Again, the extant tax system lacked specific policy direction for tax matters and had no potential of harmonizing the Value added tax to what obtains in the ECOWAS sub-region – one of the prerequisites for Nigeria to meet the ECOWAS economic endowment programme which also includes having a common currency. All these point to the fact that Nigeria has never articulated its tax policies into one document as would give the various public a clear idea of the tax regime that is in place and the reasons for such a regime. These problems were the key reasons for the current tax reform and the development of a National tax Policy for the country.

PROBLEM STATEMENT

In January 2010 the Federal Executive Council following the application of fiscal federalism in the generation of revenue and expenditure, ratified and approved the National draft tax policy for the country. The approved tax policy provides a set of guidelines, rules and modus operandi that would regulate Nigeria’s tax system and provide a basis for tax legislation and administration in the country. 
Specifically, the current objectives of the Nigerian Tax System (expanded) are to:

· enable economic growth and development; 
· provide the government with stable resources that it shall invest in well-judged expenditures; 
· provide economic stabilisation; to pursue fairness and distributive equity; and 
· to correct market failures or imperfections. 

To actualize the laudable objectives, part of the tax strategy is a shift of focus in the Tax System from direct taxation to indirect taxation through gradually increasing Value-Added Tax to a rate that will not affect aggregate consumption in line with achieving stable non-oil revenue flows and to achieve high compliance in the tax system. Specifically therefore the Companies Income Tax will drop to 20% from 30% while the Personal Income Tax will drop from 25% to 17.5% of the top rate. As strategized, this is accompanied by an increase in the rate of Value Added Tax (VAT) from 5% to 15%. 
Obviously, the impacts of the new tax system especially the significant increase in the value added tax has economy-wide effects and has generated a lot of debate. While some policy analysts are in favour of the tax system especially the increase in VAT, others are of the opposing view. Those in support of the tax system posit that it will have an upward effect on the country’s stable revenue base and hence economic growth thus achieving the first two objectives. Second, they argue that since the proposal is approved by the federal executive council this year and may likely be enacted into law this year or next, the phasing in slowly of the law will likely encourage consumption as households will rush to buy goods and services. This higher spending by consumers will boost aggregate demand which will help boost increased production and economic activities and thus improve aggregate employment thereby consolidating on the first two objectives. Third, over the longer-run the VAT would encourage saving which is needed if Nigeria is to remain competitive by investing in new technologies and new products. 
However, other commentators are concerned that the increase in government revenue may actually not be guaranteed even in the short run considering the shaky persistence nature of the base of the value added tax in the light of the global economic recession though adjudged to be gradually picking up. They adjudged the Nigeria’s growth projections of 7.5 – 8.9% for the 2009 fiscal year to be unrealistic as the actual growth rate for GDP in 2009 was finally at 2.905% (http://www.economywatch.com/economic-statistics/Nigeria/GDP_Growth_Constant_Prices_National_Currency/) recording a reduction of 4.6% from the base projected level of 7.5% and 3.1% from last year’s (2008) growth of 5.984%. With 2.905% growth in GDP in 2009 which is significantly lower than the 2008 figure (5.984%), the commentators are asking if such growth could be said to be positive with the later
 as to warrant a significant increase in government revenue even when the 2010 GDP growth has been projected at 4.985%. This is predicated on the fact that there was a -19.2% variance between the government budgeted and actual annual revenue incomes from VAT in 2009 fiscal year. The government budgeted to collect revenue income of N580, 000.0m but ended up in collecting N468, 388.9m leaving a difference of –N111, 611.1m (FMF, 2009). With this difference one may not be wrong to question the persistence of the tax base - the Gross Domestic Product (GDP) and its attendant growth rate in the light of the global economic recession adjudged to be gradually picking up.

Finally, the commentators argue that the increase in VAT rate (though may enhance the country’s revenue base), will worsen the income inequality in Nigeria. They posit that Nigeria has more of a spending problem as the public financial management process is still weak rather than revenue generation problem. 

Available studies on the impact of tax reform on Nigeria appear to corroborate some of the later concerns raised. For example (Nwafor, et. al, 2007) evaluating the effects of the ECOWAS trade Liberalization scheme on poverty find that it favoured the capital intensive sectors such that rural poverty increases in the short and long run even though urban poverty decreases in both periods. Similarly (Ajakaiye, 1994) finds that a 5% VAT on imported inputs will induce increases in prices of locally produced goods and services beyond 5% even though it will improve government fiscal posture and balance of trade. Also Folawewo and Elias, (2000) finds that the impact of tax incentive measures on sectoral output and value added vary from one sector to the other and thus advocated that tax policies be designed on sectoral basis.
Much as the current study is closely in spirit with existing studies, the estimation of the potential impact of VAT increase especially after the change in tax regime is an important analysis for gauging the would-be macroeconomic and sectoral performance of the Nigeria economy which is the thrust of this paper. This is more so when the change in the VAT rate is significant: from 5% to 15%. 
It is not certain if the macro impacts of the VAT increase (new tax policy reform) will provide an empirical regularity of an increase in government revenue, growth and aggregate employment as in existing studies considering the significant increase in the VAT rate in the light of the global recession. It is also not certain which sectors will benefit or loose in the short run owing to the VAT increase. The objectives of the study therefore is to ascertain empirically, the potential macroeconomic (revenue, aggregate employment, and growth) as well as sectoral effects of an increase in VAT rate from 5 to 15%. 
Thus, just like in many developed countries where major tax reform initiatives are followed by detailed analysis of their impact
, this paper adopts same and analyzes the likely macro and sectoral impact of the current tax reform specifically looking at VAT increase. The import is to facilitate an understanding of the would-be condition (strengths and weaknesses) of our economy in the face of the current tax system. The rest of the paper is as follows; section 2 provides a brief review of the Nigeria new tax system. Section 3 reviews the literature on tax reform while section 4 provides the methodology and analysis of empirical results. Section 5 concludes by throwing up policy recommendations. 
SECTION 2: BREIF REVIEW OF NIGERIA TAX SYSTEM.

The Nigeria tax system before the current reform is well documented in the literature (see Odusola, 2006; Mckerchar and Evans, 2009; Draft Document on National Tax Policy, 2008) and does not need to be rehearsed fully here. However, there is need to bring to the fore some of its salient features. 

The taxes, fees and charges that are currently being collected in Nigeria by the three (3) tiers of government following Act. No. 21 of 1998 are enumerated in table 1. From the table it can be deduced that the most veritable tax handles are under the control of the federal government while the lower tiers are responsible for the less buoyant ones. The number of taxes remains virtually the same as in the current tax reform except that the rates of certain taxes have changed in the upward direction for the Value Added tax (from 5% to 15%) and downward direction in the direct income taxes like the Personal Income Tax (PIT) from 25% to 17.5% of the top rate and Companies Income Tax from 32% to 20%.

As taxes may be direct or indirect and thus imposed on individual basis, on entities, on assets, and on transactional basis the draft document on the National Tax Policy, 2008 reiterates that in Nigeria, existing taxes taxes are imposed on the following bases: 
(i) On Individuals

1. Personal Income Tax – imposed on the income of all Nigeria citizens or residents who derive income in Nigeria and outside Nigeria

2. Development Levy – a flat charge imposed on every taxable person typically within a State
(ii) On Companies (Corporate Entities)

1. Companies Income Tax – imposed on the profits of all corporate entities who are registered in Nigeria or derive income from Nigeria, other than those engaged in petroleum operations;

2. Petroleum Profits Tax – imposed on the profits of all corporate entities registered in Nigeria or who derive income from oil and gas operations in Nigeria;

3. Education Tax – imposed on all corporate entities registered in Nigeria;

4. Technology Levy – imposed on selected corporate entities (telecommunication companies, internet service providers, pension managers, banks, insurance companies and other financial institutions within a specified turnover range) in Nigeria to support nationwide development of technology infrastructure and capacity. 

(iii) On Transactions

1. Value Added Tax – imposed on the net sales value of non-exempt, qualifying goods and services in Nigeria;

2. Capital Gains Tax – imposed on capital gains derived from sale or disposal of chargeable assets; and

3. Stamp Duty – imposed on instruments executed by individual and corporate entities in Nigeria.

4. Excise Duty – imposed on the manufacture of goods within the Government territory collected by the Nigeria Customs Service

5. Import Duty - imposed on the import of goods into the Government territory collected by the Nigeria Customs Service

6. Export Duty – imposed on the export of goods outside the Government territory collected by the Nigeria Customs Service
(iv) On Assets

This includes taxes, such as property tax and other such taxes imposed on land or landed property. The above list illustrates the taxes being employed and the different bases upon which they may be imposed. 
Another striking feature of the Nigeria tax system is its reliance on the petroleum industry (through the Petroleum profit tax (PPT) and royalties for a significant proportion of its tax revenue both in absolute and relative terms (Draft Document, 2008). Odusola (2006) saw the tax concentration on petroleum and trade taxes to the neglect of direct and broad-based taxes like the value-added (VAT) as a structural problem for the country’s tax system and opined that the direct taxes and VAT have the potential for expansion. 

As reflected in the 2008 Draft Document on the National Tax Policy the petroleum taxes and royalties account for 55% of total tax revenue (i.e. from federal, state and presumably local taxes). This however is still considered a very significant proportion (McKerchar and Evans, 2009; Gallagher, 2005), hence the call to diversify the tax revenue portfolio. Table 2 indicates the principal components of Nigerian tax revenue in comparison with three comparable African nations. 
	Tax as a % of Total Revenue 
	Nigeria 
	

	Personal Income Tax 
	0 
	

	Corporate Tax 
	15 
	

	VAT 
	12 
	

	Customs & Excise 
	18 
	

	Petrol taxes and other 
	55 
	

	Total 
	100 
	


                Table 2: Components of Total Revenue in Nigeria. 
Source: adapted from the Presidential Committee on National Tax Policy, Draft Document on the National Tax Policy, Draft 1.1 16 July 2008, at page 34.
As can be seen from the table, petrol taxes are the primary source of tax revenue accounting for 55% of the total tax revenue. This is followed by the Customs and Excise accounting for 18% of total tax revenue. The other components of tax revenue in Nigeria are Corporate Income Tax (“CIT”) which accounts for 15% of total tax revenue, while the Value Added Tax (“VAT) accounts for just 12%. There is nothing to show from the Personal Income Tax.  However, with the current tax reform, it is expected that the Value Added Tax will significantly improve in its contribution to the total tax revenue in the country. The beauty being that the VAT will significantly reduce the size of the shadow economy in the country which is 59.4 as at 2003/4 (McKerchar and Evans, 2009). 
SECTION 3: REVIEW OF LITERATURE

Following the exposition by (Baye and Jansen, 2006), theoretical argument in favour of government new tax policy strategy has it that, an increase in the value-added tax, with income tax constant or reduced, will increase government revenue and at the same time increase the aggregate demand which will invariably increase growth and employment. This is unlike the situation where the income taxes (Personal Income Tax (PIT) and Company Income Tax (CIT)) are increased. This will lead to a reduction in consumption as households have less to spend on consumer goods. Again, investments will decline since firms will find fewer profitable investments at the higher tax rates. Which is more, higher income tax also will affect aggregate supply since the increase in the income tax will reduce people’s incentive to enter the work force, as they get to keep less of each additional Naira they earn. This invariably will lower the natural rate of employment, which results in a reduction in both short-run and long-run aggregate supply.

However, a situation where government raises consumption taxes (VAT) to finance an increase in government purchases of goods and services, it’s been argued will not affect workers’ take-home pay, and so does not affect aggregate supply. The increase in government purchases of goods and services raises aggregate demand from its initial level to a higher level. However, the rise in consumption taxes discourages consumption, which tends to reduce aggregate demand. But then, the final effect on the economy lies on the answer as to whether the increase in VAT totally cancels the increase in government purchases completely such that the net effect on aggregate demand is zero which is an empirical issue.

While some economists are in the affirmative that it does cancel out, most economists posit that the increase in tax does not totally cancel out the increase in government purchases.  The later argue that every amount increase in government purchases, increases government demand and hence aggregate demand by same amount. Similarly even though every increase in VAT reduces consumers’ after tax income and thus consumption demand, it does so by less than the amount since consumers’ might pay the amount in VAT partly by reducing consumption and partly by reducing saving. 
Inadvertently, the net effect would be that the VAT increase may only partly counteract the increase in government purchases, such that it will reduce aggregate demand from what it would have been with only the increase government purchases. 
In other words, the net short run effect of an increase in government purchases financed by a consumption tax (VAT) may actually stimulate the economy (cause real GDP to rise). In the long run however, nominal wages and other input prices may rise due to increase in the price level causing the short run aggregate supply (real GDP) to remain as it were before the increase in government purchases and taxes.  

The implication of the strategy of increasing the consumption tax instead of income taxes will worsen the income inequality in the country since consumption tax or sales tax is the most regressive tax possible. It takes away money from the poor and lower middle class who spend nearly all, or more than all of their income and thereby stimulate the essential economy – and gives it to the rich and the upper middle class who hoard it and far too often make lousy discretionary leveraged investment. 

Wing (2004) admits that a consumption tax increases the relative price of the taxed goods causing its consumption to decrease. As a result, the price and output levels of the taxed good must then fall for the market to clear, leading to a reduction in the demand for intermediate goods and primary factors in that industry, and by the mechanisms of a competitive market, cause and expansion in the output of the non-taxed industry, a reduction in primary factor prices, and a decline in the income of the agent. Wing (2004) posits that compared to a tax on the reduction in both the level of production activity and the less severe knock-on general equilibrium effects, thus precipitating a much smaller welfare loss. In other words, the consumption will precipitate a much welfare loss on the consumer.
Accordingly, Dahl and Mitra (1991) with three examples from the World Bank's country economic work show how models can complement general principles in guiding the design of a tax reform package. The Bangladesh model highlights the sensitivity of judgments about desirable tax bases to assumptions about the labour market and substitutability in production. The China model quantifies the losses from recommending a single rate value added tax when prices are controlled and public capital is freely provided to state enterprises. The India model shows what fiscal adjustment is consistent with tariff reductions undertaken to promote an outward-oriented development strategy. Most of the costs of constructing tax policy models are related to the need to establish a consistent data set and to calibrate the model in a way that allows its behaviour to be consistent with what good economic analysis would lead one to expect.
Empirically, Waters, et. al (1997) employ a state-level computable general equilibrium(CGE) model to investigate economic adjustment to a property tax limitation in Oregon. Findings under two CGE model variants are compared with results using a fixed-price, input-output type model. The analysis suggests that: (1) total output and income increase under the limitation, with high-income households benefitting most and low-income households least; (2) even with income growth, total state and local government tax revenues and spending shrink significantly; (3) the limitation makes Oregon's tax systems lightly less progressive at the top of the income distribution but slightly more progressive at the bottom
Hossain (1995) investigates the income distributional implications of different value-added tax (VAT) schemes in Bangladesh. The results indicate that a revenue-neutral uniform VAT is regressive (relative to the pre-reform situation) in its impact on the income of different households. This paper explores the income distributional impact of an alternative policy package, consisting of a basic rate of VAT with exemptions and excise taxes for certain commodity groups, chosen on the basis of their distributional characteristics. The welfare consequences of the alternative package are found to be superior to those of the uniform VAT.
Kleven and Sorensen (2004) analyse the impact of the proposals to shift the tax burden away from low-paid labour, assuming a dual labour market where the "good" high-paying jobs are rationed. A shift in the tax burden from low-paid to high-paid workers has an ambiguous effect on the level of aggregate employment while the allocation of aggregate employment is further distorted. Even if the tax reform raises total employment, economic efficiency may be reduced because labour is reallocated from high-productive to low-productive jobs. We also find that opportunities for on-the-job search have important implications for the policy effects.
Hertel and Tsigas (1988) employ a computable general equilibrium model to analyze the effects of eliminating farm and food tax preferences in 1977. Tax differentials on capital income, labour payments, and production and sales taxes are each examined. Results indicate that these combined preferences lowered food costs by about $4.5 billion while enhancing after-tax returns to farm land, labour, and capital. The associated general equilibrium tax expenditure is estimated to have been between $5.5 and $6.6 billion.
Evans and Kenward (1988) find that the provisions of the U.S. Tax Reform Act of 1986 (TRA) have potential effects on labour supply, household consumption and saving, and business fixed investment. The literature on the possible effects of tax reform is surveyed, and a model of U.S. business fixed investment is developed and estimated. The major explanatory influences are real gross national product and the cost of capital, with the latter related to interest rates, inflation, and tax variables. The model is used to provide estimates of the possible effects on business fixed investment of the taxation changes introduced with the TRA.
Dagsvik et al (2009) focus in particular on the 1992 tax reform in Norway. In this reform the top marginal tax rates were cut considerably. They find that the impact on overall labour supply is rather modest, but these modest changes shadow for stronger sectoral changes. The tax reform stimulated the women to shift their labour from the public to the private sector and to work longer hours. A calculation of mean compensated variation, calculated within the framework of a random utility model, shows that the richest households benefited far more from the 1992 tax reform than did the poorest households.
In Nigeria, Nwafor, et al (2009) examines the effects of the ECOWAS trade liberalization scheme on poverty in Nigeria using a dynamic computable general equilibrium model. Their findings show that the more favourably affected sectors by the adoption of the ECOWAS trade liberalization scheme are the capital intensive sectors. This led to an improvement in capital income over time while land and labour income reduced. It has positive implications for urban households and negative implications for rural households due to the dependence of the latter mostly on land and labour income. As a result, urban poverty decreases in the short and long run while rural poverty increases in both periods. For trade liberalization to have a pro-poor effect, policies to improve the agricultural sector will have to be implemented before or concurrently with it. In this way the rural areas which obtain most of their income from this sector will respond more positively to trade liberalization. 
Ajakaiye (2009) examines the macroeconomic effects of Value Added Tax (VAT) in Nigeria under a Computable General Equilibrium analysis. Impacts of VAT on the macro variables were analyzed under two scenarios, namely, the current Nigerian situation whereby VAT is imposed on all goods except export; and the alternative situation where imported intermediate inputs are also zero-rated. The simulation results show that the prevailing situation where intermediate inputs are not zero-rated tend to induce increases in prices of locally produced goods and services beyond 5%. This implies that the imposition of VAT on imported intermediate inputs will tend to have a cascading effect on prices of locally produced goods. Correspondingly, the fall in gross output and value added and private consumption expenditure will be greater under a situation where imported inputs are subject to VAT compared to a situation where they are not. However, the improvements in government fiscal posture and balance of trade will be greater when VAT is imposed on imported intermediate inputs compared to a situation where they are not.
Folawewo and Udeaja (2009) evaluate the impact of tax incentive measures on sectoral output and value added performance in Nigeria within a static CGE framework. The efficacies of various reductions in export, import, sales, and income taxes at boosting output and value added in the four identified economic sectors were analysed. The results of the simulation exercises performed suggested that the impact of alternative tax incentives could vary from one sector to the other. Based on their findings, they recommend that tax policies should be designed sectorally. In other words, tax incentives to one sector might not be appropriate to another sector.
SECTION 4: METHODOLOGY AND ANALYSIS OF RESULT
The methodology adapted for the analysis is the Orani-g CGE model with the Nigeria Social Accounting Matrix (SAM) data of 1999 chosen. The choice of the CGE model is that it is more appropriate than other methods in providing answers to the policy issue at stake. Again, Orani-g model has large scale disaggregated features of the Nigerian economy based on Nigeria SAM of 1999 which could be found in the GTAP data base (see appendix 1 for the detail classification of the sectors). 
At the heart of a CGE model is Social Accounting Matrix. A balanced SAM is a necessity for a CGE model and it represents a snapshot of an economy usually over a period of one year. It captures the feedback relationships between production and income as well as indirect effects of policies that may escape the intuition of the modeller. 
Thus, the Nigerian economy CGE being employed is tailored along the Orani-g model in the sense that it allows for multiproduct and multi-industry products. It incorporates detailed estimates of elasticities of substitution between domestically produced products and similar products imported from abroad. It is flexible for analyzing the effects of tax changes. However, unlike the Orani-g model, it does not contain detailed modelling of the margins industries and also does not have a regional dimension. But then, it gives solutions for many variables and allows freedom to reclassify variables between the exogenous and endogenous categories. It also retains the advantages of Johansen’s computational approach while eliminating its disadvantages (Dixton, et. al, 1997). 
It also has the provision of adding variables for explaining results in great detail based on the model equations and data. This helps to dispel any tendency to treat the model as black box and sometimes yield theoretical insights. Orani-g has provision for sales decomposition breaking down the percentage change in the total sales of each commodity into various intermediate and final demand categories. It also has the expenditure side decomposition where the model has the ability to break down changes in real GDP into the contribution of main expenditure-side aggregates. This enables one to quickly see how much of the change in real expenditure-side GDP is due, say, to a change in tax.

The model structure contains equations describing, for the time period reflecting the Nigerian SAM under use, (1999)
;

· Producers’ demands for produced inputs and primary factors;

· Producers’ supplies of commodities;

· Demands for inputs to capital formation;

· Household demands;

· Exports demands;

· Government demands;

· The relationship of basic values to production costs and to purchasers’ prices;

· Market-clearing conditions for commodities and primary factors; and 

· Macroeconomic variables and prices indices for the model closure.
Demand and supply equations for private-sector agents are derived from the solutions to the optimization problems (cost minimization, utility maximization maximization, etc) which are assumed to underlie the behaviour of the agents in conventional neoclassical microeconomics. The agents are assumed to be price takers, with producers operating in competitive markets which prevent the earning of pure profits. The model adopts the percentage-change approach to model solution. Many of the equations are non-linear –demands depend on price ratios. However, following Johansen (1960), the model is solved by representing it as a series of linear equations relating percentage changes in model variables. In other words, the model possesses an initial solution of the model and the results show percentage deviations from the initial state. The dimension of the Nigerian Orani-g model has 57 commodities, 57 industries (see appendix I for details) and 2 occupational classifications (skilled and unskilled labour). The equation system of the model is organized into a number of blocks which makes fairly a large scale model.

PRODUCTION STRUCTURE

The model allows each industry to produce several commodities, using as inputs domestic and imported commodities, labour of several types, land, and capital. In addition, commodities destined for export are distinguished from those for local use. The multi-input, multi-output production specification is kept manageable by a series of separability assumptions.

DEMAND FOR PRIMARY FACTORS

Here the equation determining the occupational composition of labour demand is derived for each industry from a CES optimization problem where changes in relative prices of the occupations induce substitution in favour of the relatively cheapening occupations. 
SOURCING OF INTERMEDIATE INPUTS

We adopt the Armington (1969; 1970) assumption that imports are imperfect substitutes for domestic supplies. The equation here determines the import/domestic composition of intermediate commodity demands. Thus the total cost of imported and domestic good i are minimized subject to the production function.

TOP PRODUCTION NEST

Here the topmost input-demand nest were commodity composites, the primary factor composites and ‘other costs’ are combined using a Leontief production function. Subsequently, each of the three categories of inputs identified at the top level is demanded in direct proportion to the activity level or value-added in each industry. The Leontief production function is equivalent to a CES production function with the substitution elasticity set to zero. Hence, the demand equations resemble those derived from the CES case but lack price (substitution) terms. The ‘all input augmenting technical change’ in each industry are the Hicks-neutral technical-change terms, affecting all input equally.

INDUSTRY COSTS AND PRODUCTION TAXES 

Here the levels and changes in the total cost of production both excluding ‘change in ex-tax cost of production’ and including ‘change in tax-inc cost of production’ and an ad valorem production tax, ordinary change in production tax revenue. The equations are arranged facilitate changing the base of the production tax. The penultimate equation defines average input/output price as percentage change in the unit cost of production for industry i. Given the constant returns to scale which characterize the model’s production technology, average input/output price is also the percentage change in marginal cost. Thus, the competitive ‘Zero Pure Profits condition (price =marginal cost) by assuming that the average input/output price are also equal to the average price received by each industry.

INDUSTRY OUTPUTS TO COMMODITY OUTPUT

The model allows for each industry to produce a mixture of all the commodities. For each industry, the mix varies, according to relative prices of commodities. (Multi-production can be useful even where each industry produces just one commodity. For example we could split electricity generation into 2 parts: oil-fired and solar, each producing the same commodity, electricity). Here the commodity composition of industry output is determined as the total revenue from all output is maximized subject to the production function.

DEMANDS FOR INVESTMENT GOODS

Here reveals the nesting structure for the production of new units of fixed capital. Capital is assumed to be produced with inputs of domestically produced and imported commodities. The production function has the same nested structure as that which governs intermediate inputs to current production. No primary factors are used directly as inputs to capital formation.

HOUESHOLD DEMANDS AND EXPENDITURE

The nesting structure for household demand is nearly identical to that for investment demand. The only difference is that commodity composites are aggregated by a Klein-Rublin, rather than a Leontief function, leading to the Linear Expenditure System (LES). The equation for the lower, import/domestic nest are similar to the corresponding equations for the intermediate and investment demands. The allocation of the household expenditure between commodity composites is derived from the Klein-Rubin utility function.

EXPORT DEMANDS

To model export demands, commodities in Orani-g are divided into two groups. For an individual export commodity, foreign demand is inversely related to that commodity’s price. For the remaining, collective export, commodities, foreign demand is inversely related to the average price of all collective export commodities.

OTHER FINAL DEMANDS

Here government basic demands and government demand shift determine government usage. With both of the shift being exogenous, the level and composition of government consumption is exogenously determined. 

DEMAND FOR MARGINS

Though the columns for margins are all zero, in the absence of technical change, demands for margins are proportional to the commodity flows with which the margins are associated.

AGGREGATES SALES

The aggregate SALE matrix breaks down demand for domestic and imported goods, valued at basic prices, by their main destinations.

MARKET CLEARING EQUATIONS

Market clearing equations includes locally-consumed commodities, both domestic and imported. It begins by defining equations for the Sales aggregates matrix variable which corresponds to the SALE coefficient just described. Each element of Sale aggregate shows the ordinary change in a quantity, measured in current prices. This is seen mostly clearly in inventory (stock) terms.

PURCHASERS’ PRICES

The equations here define purchasers’ prices for each of the first five user groups namely, producers; investors; households; exports; and government. Purchasers’ prices (in levels) are the sums of basic values, sales taxes and margins. (The power of a tax is one plus the ad valorem rate).

INDIRECT TAXES

The model allows great flexibility in the treatment of indirect taxes. There are default rules for setting indirect taxes for producers, investors, households and government. Thus each equation allows the changes in the relevant tax rates to be commodity-specific or user-specific.

GDP FROM THE INCOME AND EXPENDITURE SIDES

Here the nominal aggregates which make up GDP from the income side are defined. These include totals of factor payments, the values of other costs, and the total yield from commodity taxes.

The trade balance and other aggregates

Because zero is a plausible base-period, the balance of trade is computed initially as ordinary change, not as a percentage change (Balance of trade)/GDP (change). We avoid choosing units by expressing this change as a fraction of GDP.

PRIMARY FACTOR AGGREGATES

Some quantity measures of employment, capital usage, and GDP at factor cost are computed. These aggregates indicate the aggregate productive capacities of the relevant factors.

RATES OF RETURN AND INVESTMENT

There is an equation determining investment by the using industry, and the amount of new capital stock created for each industry.

THE LABOUR MARKET

The model contains no theory of labour market and so we set wage rate (real) exogenously, allowing employment to be demand determined.

MISCELLANEOUS EQUATIONS

Here we allow for indexation of the input price of ‘other costs’ to CPI. The variable shift in price of ‘other cost’ can be interpreted as the percentage change in the real price of ‘other cost’ to industry i.

MODEL CLOSURE

Most often the model specified may have more variables than equations. To close the model, a choice is made which variables are to be exogenous and which endogenous since the number of endogenous variables must equal the number of equations. The GEMPACK helps in doing this by bringing out a list of exogenous variables to choose from. Most importantly however, a choice of closure reflects two different types of consideration. First, the closure is associated with the idea of simulation time-scale, that is, the period of time which would be needed for economic variables to adjust to a new equilibrium. The timescale assumption (though in line with theory) affects the way we model factor markets. 

In that vein, we held capital stock fixed in our short run simulation. The idea being that the capital stocks take some time to install – too long for them to be affected by the short run shocks. Again, short run closures often allow for rigidities in the labour market and thus we held real wages fixed. The length of the short run though debatable, but it is usually thought to be between 1 and 3 years. Again, the choice of closure is affected by the needs of a particular simulation and following Horridge (2007) the most appropriate assumption for those variables that the model does not explain. 

Accordingly, our short run closure for the effects of tax policy changes on the macro economy and sectoral performance, assumes that capital stock is held at their pre-shock levels (fixed), the expenditure-side aggregates are also held fixed allowing only the balance of trade to adjust (endogenous). Real wage is also held fixed allowing employment to be determined endogenously. 

DATA AND MODEL CALIBRATION

The Nigerian SAM data base employed for this study is the 1999 Input Output data converted to GTAP format by Horridge (2005) where the column headings (an absorption matrix) identify the following demanders:

· Domestic producers divided into I industries;

· Investors divided into I industries;

· A single representative household;

· An aggregate foreign purchaser of export;

· Government demands; and 

· Changes in inventories.

The source for Nigerian data following Horridge (2005) was the official 1990 Input-Output Table (30 sector), and an un-official 1999 Input-Output Table (18 sector), both supplied by Patrick Osakwe, of the Trade and Regional Integration Division, UN Economic Commission for Africa (UNECA). Conversion of IO data to GTAP format was performed by Mark Horridge and funded by UNECA through the African Trade Policy Centre. The calibration of the non pre-specified parameters of the model data set was in-built in the GEMPACK model such that it reproduced the data set as an equilibrium solution.

ANALYSIS OF RESULT
Quite a whole range of result can be analyzed but we shall restrict to the objectives of the study. Here, the basic objective of our model is to analyze the potential economic effects (macro and sectoral performance) of 15% increase in Value added tax. Recall that some of the policy objectives of the government for increasing the VAT rate to 15% is to enable economic growth and development and also provide the government with stable resources that it shall invest in well-judged expenditures. Verifying the extent to which the tax reform will achieve these objectives is the objective of interest in this study. 
BASELINE SCENARIO - SIMULATION RESULT OF 5% TAX (VAT) ON HOUSEHOLD USAGE UNDER SHORT RUN CLOSURE: MACROECONOMIC EFFECTS
The simulation result shows that a 5% VAT on households produces a -0.708 percent reduction in total employment. This is even the situation as the level of unemployment has been on the increase. The nominal GDP was positive at 3.108% but there was a reduction in the real GDP of -0.121%. However, aggregate revenue from indirect taxes on household was positive at 1232.258. The figure is as a result of the calibration technique.
SECTORAL PERFORMANCE OF 5% TAX (VAT) ON HOUSEHOLD USAGE UNDER SHORT RUN CLOSURE
The simulation result of the 5% VAT shows that 15 industries gained in their real sales of domestic and imported commodities while others did not. The industries that gained positively in their sales are under-listed below: 

wht 0.068, frs 0.160, cmt 0.070, omt 0.148, vol 0.125, mil 0.264, pcr 0.103, sgr 0.012, ofd 0.024, b_t  0.052, p_c 0.045, trd 0.006, atp 0.009, obs 0.235, and ros 0.043.

SIMULATION RESULT OF 15% TAX (VAT) ON HOUSEHOLD USAGE UNDER SHORT RUN CLOSURE: MACROECONOMIC EFFECTS
The simulation result shows that a 15% increase in VAT on households’ usage produces a -1.997 percent reduction in total employment. There is an improvement in nominal GDP with 9.716% as against the 3.108% under the 5% base line scenario. This is expected as higher spending by consumers to beat the full phasing-in of the tax reform will boost aggregate demand which will help boost increased production and economic activities and thus stimulate the economy. This shows that the 15% increase in VAT does actually stimulate the economy (will cause the nominal GDP to rise) in the short run. However, it will produce a reduction in real GDP of -0.352% which portends a worsening of real GDP of -0.231% from the 5% base line scenario. Aggregate revenue from indirect taxes on household is positive at 3856.562 Again; the figure is as a result of the calibration technique. However, the increase is expected as the phasing in slowly of the tax reform into law will likely encourage consumption as households will rush to buy goods and services. 
SIMULATION RESULT OF 15% TAX (VAT) ON HOUSEHOLD USAGE UNDER SHORT RUN CLOSURE: SECTORAL PERFORMANCE
The simulation result of the 15% VAT shows that 16 industries gained in their real sales of domestic and imported commodities while others did not. This is unlike the 5% simulation where only 14 industries benefited. The industries that gained positively in their sales are under-listed below: 

wht 0.206, frs 0.477, cmt 0.214, omt 0.439, vol 0.374, mil 0.789, pcr 0.309, sgr  0.041, ofd 0.076, b_t 0.158, p_c 0.145, trd 0.026, 0tp 0.004, atp 0.044, obs 0.705, and ros 0.130. From the result, all the industries that gained in sales under 5% VAT also all improved in their sales under the 15% VAT increase. Strikingly, otp which include other transport: road, rail; pipelines, auxiliary transport activities and travel agencies became positive with 15% VAT increase simulation.
SECTION 5: POLICY IMPLICATIONS OF THE RESULT. 
From the analysis it is clear that the policy strategy of increasing the rate of VAT from 5% to 15% will improve government revenue and nominal GDP but at the expense of real GDP and worsening level of unemployment. Even though more industries will gain in the sale of their commodities but this is very minimal. The implication of this result is that the tax incentive structure must be looked into properly and should be such that will boost production in all the industries as to improve the real GDP and boost the level of employment. 
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APPENDIX I

	 Data Bases :: Detailed Sectoral List

	Number
Code
Description
1

pdr

Paddy Rice: rice, husked and unhusked

2

wht

Wheat: wheat and meslin

3

gro

Other Grains: maize (corn), barley, rye, oats, other cereals

4

v_f

Veg & Fruit: vegetables, fruitvegetables, fruit and nuts, potatoes, cassava, truffles,

5

osd

Oil Seeds: oil seeds and oleaginous fruit; soy beans, copra

6

c_b

Cane & Beet: sugar cane and sugar beet

7

pfb

Plant Fibres: cotton, flax, hemp, sisal and other raw vegetable materials used in textiles

8

ocr

Other Crops: live plants; cut flowers and flower buds; flower seeds and fruit seeds; vegetable seeds, beverage and spice crops, unmanufactured tobacco, cereal straw and husks, unprepared, whether or not chopped, ground, pressed or in the form of pellets; swedes, mangolds, fodder roots, hay, lucerne (alfalfa), clover, sainfoin, forage kale, lupines, vetches and similar forage products, whether or not in the form of pellets, plants and parts of plants used primarily in perfumery, in pharmacy, or for insecticidal, fungicidal or similar purposes, sugar beet seed and seeds of forage plants, other raw vegetable materials

9

ctl

Cattle: cattle, sheep, goats, horses, asses, mules, and hinnies; and semen thereof

10

oap

Other Animal Products: swine, poultry and other live animals; eggs, in shell (fresh or cooked), natural honey, snails (fresh or preserved) except sea snails; frogs’ legs, edible products of animal origin n.e.c., hides, skins and furskins, raw , insect waxes and spermaceti, whether or not refined or coloured

11

rmk

Raw milk

12

wol

Wool: wool, silk, and other raw animal materials used in textile

13

frs

Forestry: forestry, logging and related service activities

14

fsh

Fishing: hunting, trapping and game propagation including related service activities, fishing, fish farms; service activities incidental to fishing

15

col

Coal: mining and agglomeration of hard coal, lignite and peat

16

oil

Oil: extraction of crude petroleum and natural gas (part), service activities incidental to oil and gas extraction excluding surveying (part)

17

gas

Gas: extraction of crude petroleum and natural gas (part), service activities incidental to oil and gas extraction excluding surveying (part)

18

omn

Other Mining: mining of metal ores, uranium, gems. other mining and quarrying

19

cmt

Cattle Meat: fresh or chilled meat and edible offal of cattle, sheep, goats, horses, asses, mules, and hinnies. raw fats or grease from any animal or bird.

20

omt

Other Meat: pig meat and offal. preserves and preparations of meat, meat offal or blood, flours, meals and pellets of meat or inedible meat offal; greaves

21

vol

Vegetable Oils: crude and refined oils of soya-bean, maize (corn),olive, sesame, ground-nut, olive, sunflower-seed, safflower, cotton-seed, rape, colza and canola, mustard, coconut palm, palm kernel, castor, tung jojoba, babassu and linseed, perhaps partly or wholly hydrogenated,inter-esterified, re-esterified or elaidinised. Also margarine and similar preparations, animal or vegetable waxes, fats and oils and their fractions, cotton linters, oil-cake and other solid residues resulting from the extraction of vegetable fats or oils; flours and meals of oil seeds or oleaginous fruits, except those of mustard; degras and other residues resulting from the treatment of fatty substances or animal or vegetable waxes.

22

mil

Milk: dairy products

23

pcr

Processed Rice: rice, semi- or wholly milled

24

sgr

Sugar

25

ofd

Other Food: prepared and preserved fish or vegetables, fruit juices and vegetable juices, prepared and preserved fruit and nuts, all cereal flours, groats, meal and pellets of wheat, cereal groats, meal and pellets n.e.c., other cereal grain products (including corn flakes), other vegetable flours and meals, mixes and doughs for the preparation of bakers’ wares, starches and starch products; sugars and sugar syrups n.e.c., preparations used in animal feeding, bakery products, cocoa, chocolate and sugar confectionery, macaroni, noodles, couscous and similar farinaceous products, food products n.e.c.

26

b_t

Beverages and Tobacco products

27

tex

Textiles: textiles and man-made fibres

28

wap

Wearing Apparel: Clothing, dressing and dyeing of fur

29

lea

Leather: tanning and dressing of leather; luggage, handbags, saddlery, harness and footwear

30

lum

Lumber: wood and products of wood and cork, except furniture; articles of straw and plaiting materials

31

ppp

Paper & Paper Products: includes publishing, printing and reproduction of recorded media

32

p_c

Petroleum & Coke: coke oven products, refined petroleum products, processing of nuclear fuel

33

crp

Chemical Rubber Products: basic chemicals, other chemical products, rubber and plastics products

34

nmm

Non-Metallic Minerals: cement, plaster, lime, gravel, concrete

35

i_s

Iron & Steel: basic production and casting

36

nfm

Non-Ferrous Metals: production and casting of copper, aluminium, zinc, lead, gold, and silver

37

fmp

Fabricated Metal Products: Sheet metal products, but not machinery and equipment

38

mvh

Motor Vehicles: cars, lorries, trailers and semi-trailers

39

otn

Other Transport Equipment: Manufacture of other transport equipment

40

ele

Electronic Equipment: office, accounting and computing machinery, radio, television and communication equipment and apparatus

41

ome

Other Machinery & Equipment: electrical machinery and apparatus n.e.c., medical, precision and optical instruments, watches and clocks

42

omf

Other Manufacturing: includes recycling

43

ely

Electricity: production, collection and distribution

44

gdt

Gas Distribution: distribution of gaseous fuels through mains; steam and hot water supply

45

wtr

Water: collection, purification and distribution

46

cns

Construction: building houses factories offices and roads

47

trd

Trade: all retail sales; wholesale trade and commission trade; hotels and restaurants; repairs of motor vehicles and personal and household goods; retail sale of automotive fuel

48

otp

Other Transport: road, rail ; pipelines, auxiliary transport activities; travel agencies

49

wtp

Water transport

50

atp

Air transport

51

cmn

Communications: post and telecommunications

52

ofi

Other Financial Intermediation: includes auxiliary activities but not insurance and pension funding (see next)

53

isr

Insurance: includes pension funding, except compulsory social security

54

obs

Other Business Services: real estate, renting and business activities

55

ros

Recreation & Other Services: recreational, cultural and sporting activities, other service activities; private households with employed persons (servants)

56

osg

Other Services (Government): public administration and defense; compulsory social security, education, health and social work, sewage and refuse disposal, sanitation and similar activities, activities of membership organizations n.e.c., extra-territorial organizations and bodies

57

dwe

Dwellings: ownership of dwellings (imputed rents of houses occupied by owners)

It can also be found on the following website:
https://www.gtap.agecon.purdue.edu/databases/contribute/detailedsector.asp



� The more strongly positive the relationship is between the current year’s and previous year’s growth, the more persistent the tax base is said to be. In other words, in a highly persistent base, growth in one year is unlikely to run into a sudden decline in the next. Taxation of a persistent base thus requires relatively few rate adjustments to generate a steady stream of revenues. Federal Reserve Bank of New York (2004): Current Issues in Economics and Finance Vol. 10.Number 4. � HYPERLINK "http://www.newyorkfed.org/research/current_issues" �www.newyorkfed.org/research/current_issues� 


� Government policies and plans pertaining to the economy have always been an important part of economic analysis. Because policies and plans adopted by a particular government is responsible for shaping an economy in any direction, they are always closely scrutinized by various processes of economic analysis.


� There may be other individual SAM available in Nigeria but they are rather institutionally private and not available at the National Bureau of Statistics (NBS), the government agency responsible for generating data of all kinds. However, the NBS have plans of updated the Nigerian SAM shortly.   





