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Abstract

	This paper provides an ex ante assessment of taxation reforms being considered in Pakistan in order to widen the tax base and rationalise the rate structure of different taxes. Amongst the main proposals those focusing on sales tax and agricultural direct taxes seem relatively more attractive. The former has the highest share in indirect taxes and is also easier to collect, and the later is intended to bring the presently exempted agricultural incomes in to the tax net. In the first step we study the general equilibrium effects of existing taxes by removing them one at a time from the system. In the second step we study the micro-macro impacts of 4 policy experiments: a) Increasing sales tax rate by 33 percent, b) 10 percent sales tax on presently zero-rated goods, c) Increasing sales tax rate by 33 percent and bringing services sectors in the sales tax net, and d) Increasing sales tax rate by 33 percent, bringing services sectors in the sales tax net and imposition of a 5 percent flat tax on agricultural incomes. In the third step we calculate the lost revenue due to evasion and avoidance. Results from experiments indicate the tough choices for policy makers trying to improve the currently low tax to GDP ratio in Pakistan. Almost all simulations result in a decrease in investment levels, reduced consumption and increase in poverty. We recommend a gradual approach that can make the adjustment process less painful. 
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1. Introduction

The taxation system in developing countries usually suffers from a narrow tax base, complex rate structure and high compliance costs. Achieving goals related to progressivity and redistribution become further difficult due to the challenges related to the structure of income earners. In a country like Pakistan where 68 percent population lives in rural areas and around 30 percent of households are below the poverty line, the scope of direct (income) taxes is not attractive. To meet the rising government current and development expenditure needs, indirect taxes account for a major chunk of overall revenue collections. The general sales tax (GST) in VAT mode has a leading contribution amongst the indirect taxes in Pakistan. These taxes are preferred by the revenue administrators as they are difficult to evade. Under the WTO commitments tariffs, excise duties and surcharges are being gradually phased out due to their distortionary impacts. 
The economy has witnessed substantial capital inflows during the period 2002-07, which in turn boosted domestic investment and consumption, ultimately keeping the GDP growth rate at an average of 6 percent. However this economic growth could not be translated into higher revenue collection given the inelastic nature of taxes. Although in absolute terms all taxes showed a rising trend, however as a percentage of GDP the trend remained stagnant (explained later in detail). It was under this milieu that a comprehensive tax reform agenda was put forward by the government which included: a) first generation reforms (rationalizing tax brackets and rates), and b) second generation reforms (focusing on the administrative capacity of tax machinery in Pakistan). 
While these efforts were underway, the economy started to feel the financial crunch posed by the rising twin deficits largely due to: a) rising global oil and food prices (and hence a higher import bill), b) burden of subsidies allowed for electricity, oil, wheat, fertilizer and textile research and development, and c) depreciating value of domestic currency. Given these predicaments it became very difficult for the public sector to continue its ambitious development/capital expenditure on medium to long term infrastructure and social sector projects. Consequently the size of Public Sector Development Program (PSDP) has recently been cut, and resources diverted to more immediate needs of the economy in order to avoid an increase in inflation, unemployment and poverty levels. 
To bridge the twin deficit the economy now requires external help through multilateral and bilateral arrangements. Under both these avenues the donors are demanding a more aggressive fiscal effort in order to raise domestic mobilization levels. Put simply they want to see Pakistan’s tax to GDP ratio improved (which has averaged a meagre 10.6 percent between 2002 and 2008). This will indeed be the only way Pakistan can payback the expensive debt it will procure at this stage. In this background several tax policy options have surfaced. International Monetary Fund (IMF) has been suggesting an increase in GST rate and base. GST currently does not cover various services sub-sectors. World Bank (WB) has advised on the initiation of direct taxation in agriculture sector, which remains exempt since the country’s independence in 1947. Federal Board of Revenue (FBR) has also been focusing on widening of tax bases through adjustments in threshold and withdrawal of exemptions. In its annual review for the year 2003-04, FBR has reported that out of a population of 151 million, only 1.3 million are tax payers. After the clearance of claims submitted for rebates this number reduces to 0.9 million. Even with in this group there are difficulties such as evasion and under reporting of earned income and profits.

The rural areas (although transforming at a fast pace) still lack financial infrastructure. There is almost no record of consumer transactions in rural regions. Therefore the government cannot fully benefit by taxing consumption as approximately 70 per cent population of Pakistan still lives in these rural areas where the economy remains undocumented.

There is also a grave issue of duplicity of taxes. The Chambers of Commerce in Karachi, Lahore and Islamabad have been registering their concerns with the authorities regarding this problem. There are many taxes that are charged by the federal government and are also levied by the provincial or local governments using the same or a similar name. Toll taxes are a common example of this phenomenon

On the administrative side the foremost issue is that of tax compliance. Only 50 percent of the registered persons and businesses file returns. The poor relationship between the tax payer and tax administration is the major cause of such a milieu (see Shahid 2005 for details). The promotion of a friendly tax culture requires the automation of tax filing process and eliminating the role of public officials. Educating the tax payers to use the on-line filing system can at least curb the objections on the government institutions in the context of corruption and mutual evasive practices.

The purpose of this paper will be to study the ex ante effects of proposed reforms. We will use a CGE-microsimulation framework in order to obtain macro, meso and micro level results of our policy simulations. Section 2 gives an overview of tax policy in developing countries and lessons from tax reforms in developed economies. Section 3 reviews the evolution of taxation system in Pakistan. Section 4 explains the specifications of the model and datasets used in this study. We also discuss the considerations that went into the design of our simulations. Most of these experiments are in line with the current proposals under discussion with the IMF. In section 5 we interpret our results. We study the general equilibrium impact of present form of taxes. Estimates of revenue loss due to evasion are also given. We focus on macro-micro impact of reforms primarily due to changes in GST rate/structure, direct and indirect tax mix. Finally there is an assessment on the possibility of taxing agriculture sector incomes. 
2. Analysis of Tax Reforms

Tax Policy in the Developing Countries

Theoretically efficiency and equity are the two important principles under consideration while setting the composition of taxes
.  This in turn challenges the overall tax revenue collection as the governments have to ultimately decide: a) the ratio between income and consumption taxes, and b) the ratio between taxing imports and taxing consumption. Experience shows that in the past the developing economies have been relying more on taxing consumption and within indirect taxes, the custom duties were set at high levels. This was largely because it is easier to tax consumption as compared to income. Income taxation can not only involve higher administrative costs but it also poses issues regarding non-compliance and evasion. Income taxes in poor countries usually cannot support the government expenditures and their collection is much lower than consumption taxes because the number of taxpayers at the higher marginal rates is very low. There are instances where marginal rate itself was increased to the extent that it crossed the rate of corporate taxation. This provided an incentive for the rich taxpayers to declare themselves under the corporate form of taxation, hence avoiding the higher marginal rates. This problem is further exacerbated due to the prevalence of tax expenditures. Un-administered and excessive allowances, exemptions, deductions and credits can actually nullify the existing progressivity and redistribution in the tax structure. Tax incentives can only be justified on grounds where they directly address some form of market failure or negative externality
. 

In the case of indirect taxes it is initially difficult for developing countries to introduce a VAT because of a possible high degree of cascading i.e. where the tax increases the burden for the final consumer. Having multiple VAT rates is also not a viable option as these multiple rates are associated with higher administration costs and in any case these multiple rates do not necessarily bring about favourable changes in the equity levels. Many developing countries have also resorted to excise taxes however not for restricting negative externalities but as a regular mode of taxing consumption. The theoretical rationale behind narrow-targeting of excise duty is to limit its imposition only for instances that are affecting the society in an undesirable manner. These duties have high potential for creating distortions in the production sectors of the economy. Similar distortions are also seen in the case of tariffs. Trade liberalisation not only leads to increased welfare but also helps promoting efficiency through enhanced competition.

Introduction and harmonisation of the VAT became the cornerstone of the taxation reforms in the developing countries as trade taxes declined across the world. In many countries VAT took the form of a GST which was easier to implement and monitor in comparison to for example a production tax having multiple rates. The major attraction in a VAT type tax was the enlarged coverage which was simply not possible under income taxation because a substantial proportion of the overall economy lies outside the formal sector and remains undocumented. Similarly export taxes and excise duties have also been on the decline. The former were used extensively in the African countries. Younger (1996) shows that highly regressive taxes were placed on cocoa exports in Ghana during the 1980s taxation reforms. However if the exchange rate is overvalued then this implies the existence of an implicit tax on exports. The way out of such a situation would be to levy a corporate tax on the profits of exporters having a simplistic marginal tax rate structure. Excise taxes have also been found to be regressive, however these are allowed on grounds of curbing negative externalities. If this is the primary aim for these taxes then they may have some pro-distributional impacts as well. For example the African studies show that the taxes on motor cars and petroleum products seem progressive. Similarly alcohol and tobacco taxes have also been found progressive. See Younger et al. (1999) and Sahn and Younger (1999) for details. 

For taxation systems in developing countries a substantial amount of work has been conducted by Nicholas Stern and Ehtisham Ahmad. They have discussed a range of issues such as the treatment of VAT, marginal tax reform, replacing direct with indirect taxes, computation of shadow prices for tax policy analysis etc. Ahmed and Stern (1984) discuss the social impact of taxes on necessity items such as the basic food, fuel and cloth. Authors point out that the optimal taxation theory requires marginal revenue cost (MRC) of all commodities to be the same. In case where this equality does not exist government could lower indirect taxes on a good having low MRC and/or increase tax on a good having higher MRC. This implies that in order to move to an optimal taxation system, tax rates can be altered until equality of MRC is met across commodities. 

Ahmed and Stern (1987) show the impact of introducing a proportional VAT in place of a number of existing direct and indirect taxes imposed on consumption expenditure. Ahmed and Stern (1991) using a marginal analysis draw a comparison between the distributional impact of the imposition of taxes on incomes and goods with low demand elasticity. They demonstrate a system of effective taxes and shadow prices
. These prices are then used to study the indirect tax reform in Pakistan. Shadow price for any good is the increase in the value of the social welfare function where an extra unit of public good is made available. These shadow prices should be derived from a general equilibrium model, however due to the complexity involved in understanding a full general equilibrium framework, these prices are in practice calculated through simpler methods. In the same study authors also show the distributional and revenue considerations for the introduction of a VAT in Pakistan. Ahmed and Stern (1990) study the marginal tax reform in Pakistan under two different assumptions; shadow prices are proportional to producer prices, and that there is no proportionality between the two prices. They conclude with the policy recommendation that it will not be socially desirable for the government to increase the tax on a commodity which has a concentrated consumption in the poor-tier and has a low shadow price. 

Tanzi and Zee (2001) survey the possibilities of tax policy reform in developing countries. The author’s discuss that the tax base in the developing countries is hard to calculate because: a) majority of the workers are employed in the agriculture/informal sector, where the economic activity remains undocumented, b) the wages paid to these workers do not follow a regular frequency, and c) the income spent by these workers is also not traceable as they do not usually go to the registered shops to make daily purchases. Such a scenario poses a dilemma for policy makers who embark upon the composition of taxes in these countries. 

Any exercise towards a comprehensive tax reform should look at both, the macroeconomic considerations i.e. level and composition of tax revenue and the microeconomic aspect i.e. design issues of a specific tax
. World Bank (2002) states that the desirable taxation systems typically include most or all of the following elements: 

A broad-based consumption tax, such as a VAT, preferably with a single rate, minimal exemptions, and a threshold to exclude smaller enterprises from taxation. The VAT generally should extend through the retail sector and should apply equally to domestic production and imported goods and services. It should cover agricultural products and inputs, subject to a threshold that should exclude small farmers.

Excise taxes should apply to petroleum products, alcohol, and tobacco; should be collected at the point of production or import; and should apply equally to domestic production and imports.  

Taxes on international trade should play a minimal role. Import tariffs should have a low average rate and a limited dispersion of rates to reduce arbitrary and excessive rates of protection. Exemptions should be kept at a minimum, and non-tariff barriers should be avoided altogether. Exporters should have duties rebated on imported inputs used for producing exports, and export duties should generally be avoided. 

The personal income tax should be characterised by only a few brackets and a moderate top marginal rate, by limited personal exemptions and deductions, by a standard exemption that excludes persons with low incomes, and by extensive use of final withholding. 

The corporate income tax should be levied at one moderate rate. Depreciation allowances should be uniform across sectors, and there should be minimal use of tax incentives other than permitting net operating losses to be carried forward for some reasonable period of time.

The use of a simplified regime for small businesses and the informal sector may complement these major taxes. Real property taxes may also be used if they can be administered appropriately, though this may be difficult in the developing countries.

Lessons from Developed Countries

What can a developing country learn from the taxation reforms in the developed economies? We will discuss two main areas here. First is the research in the area of optimal taxation and second is the Tax Reform Act (1986) in the United States that also triggered a decade long debate on taxation reforms in other parts of the world. 

Optimal taxation theory provides answers to issues regarding the choice between income and commodity taxes, setting commodity-specific tax rates that take into account the demand elasticities, and the general progressivity of the overall tax system (Gentry 1999). The growth in the optimal taxation literature traces back to Ramsey (1927) solution for the question – is taxing all commodities at the same rate optimal? Later this problem has been revisited in several publications. Corlett and Hague (1953) show that the optimal rates of tax on different commodities will depend upon the relationship between the demand for a good and leisure. Diamond (1975) incorporates the equity consideration in optimal commodity tax structures i.e. higher tax rates on goods consumed mainly by the rich group. Stern (1976) explains that the optimal linear income taxation is sensitive to demogrant (lump sum grant) and marginal tax rate. Atkinson and Stiglitz (1980) show that the commodity taxation may be relatively inefficient in the context of overall equity of a tax system that incorporates an optimal income tax. 

As regards the modelling of optimal taxes, most of the models are static focusing only on labour returns rather than capital accumulation or savings. However recent efforts have incorporated intertemporal savings and investment. For a review of optimal taxation see Rosen (1992), Auerbach (1985), Stern (1987), Stiglitz (1987) and Slemrod (1990). 

In order to promote equity, efficiency and simplicity in the tax code, the U.S. Congress passed the TRA in 1986
. The main goals of this reform could be grouped into: a) individual income taxation (reduction in the individual marginal rates, raising the level of standard deduction, removing exclusion of capital income); b) corporate income taxation (reducing the marginal tax rates and base broadening measures); c) minimum taxes, takeovers and shelters (prevention from tax avoidance strategies used by the higher-income tax payers). See Auerbach and Slemrod (1997) for details. 

This particular act had its impact in the form of other countries exploring similar approaches towards the tax reform process. The economic effects of the TRA 1986 have been evaluated in various studies. Pechman (1987) showed how this act was aimed to improve fairness and remove distortions. Hausman and Poterba (1987) predicted the effects of TRA 1986 on savings. Feenberg and Porterba (1993) and Slemrod (1996) discuss the high income group response to the reforms. Feldstien (1988) showed that the overall incidence of TRA was more progressive (vertical equity) than evaluated by only considering the changes in the personal income tax system. For the assessment of horizontal equity Kiefer and Nelson (1986) showed an improvement within the income classes for the family types under consideration. 
  

3. Tax Reforms in Pakistan
Pakistan has showed dismal performance in increasing its tax revenues. The tax system suffers from complexity (difficult to administer and comply with), inelasticity (unresponsive to economic growth), inefficiency, and inequity (GoP 2003). As outlined earlier, the tax to GDP ratio in Pakistan is amongst the lowest. Table 1 gives a comparison for the year 2005 in a cross-section of countries. Pakistan with a 10.5 percent tax to GDP ratio is well below other Asian countries like Sri Lanka (16.5%), India (14.1%), and Philippines (12.6%). 

Table 1: Tax/GDP ratio in selected countries

	Country
	2005

	India
	14.1

	Pakistan
	10.5

	Sri Lanka
	16.5

	Mexico
	19.0

	Egypt
	14.1

	Korea, Rep
	24.6

	Thailand
	16.4

	Malaysia
	16.1

	Philippines
	12.6

	Turkey
	31.3

	Sweden
	50.4


Recent tax policy reforms in Pakistan can be classified into first and second generation reforms. The first generation reforms focused on aligning the tax rates and structure with the overall economic growth in the country (see Yusuf 2007). Main measures included widening of tax base through adjustments in threshold, reforming GST on the lines of VAT, reducing reliance on excise duties, rationalizing customs duties, uniform rate structure for corporate taxation and gradual reduction in income tax rates. The second generation reforms focused on administrative changes. In 2001 with collaboration of WB, Pakistan initiated the implementation of reforms in the area of tax administration and management. The objective of these reforms was to minimize tax avoidance and evasion through simplification of procedures, self-assessment schemes, and focusing on buoyancy of different type of taxes and improved overall organizational management. 
The federal government is responsible for the collection of: a) direct taxes, which include income tax, corporation tax, capital value tax, capital asset tax, workers welfare fund; and b) indirect taxes, which include GST, at the production, retail and import stage, excise duty on selected manufacturing sector items, and custom duties. The tax to GDP ratio for disaggregated taxes is given in Figure 1. Between 1992 and 2006, the highest decline is in revenue collected through tariffs. This has been compensated through increase in revenue from GST. The revenue from income tax (as percent of GDP) shows a stagnant trend. 
Figure 1: Tax to GDP ratio for Disaggregated Taxes
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Personal Income Tax: The progressivity in PIT is achieved through the alteration in rate, basic allowance, exemptions, deductions and tax credits. The rate structure of PIT plays a significant role in making income taxes redistributive. Between 1997 and 2004, the tax-free basic threshold was increased from Rs. 40000 to Rs. 100000. This threshold was further raised specifically for salaried persons to Rs. 150000 in 2007. Due to the promulgation of income tax ordinance 2001, which aimed at removing ambiguities from the earlier tax laws, an increase in the number of tax payers in all categories has been witnessed (SBP 2005). The number of income tax payers have increased from 1.14 million in 2000 to 2.28 million in 2005 (CBR 2005)
.  
For the case of personal income tax there are three different categories general tax, salaried tax and a tax on an earner having agriculture income greater than Rs. 80,000 and also having other sources besides income from agriculture. Each of these categories has five different bands where incomes are being taxed according to the prescribed schedule. 

The income to be taxed is computed as below
: 

TY = Y – Z – WPF – WWF

Where TY is the taxable income, Y is total income from all heads of income, Z is the Zakat payment (religious tax) by an individual, WPF is the amount paid towards workers’ participation fund under Companies Profit (Workers’ Participation) Act, 1968. WWF is the amount paid to Workers’ Welfare Fund under the Workers’ Welfare Fund Ordinance 1971. 

In this paper we will mainly analyse income taxation as the other forms of direct taxation are harder to simulate and at times lead to excessive use of assumptions. Furthermore the other four types of direct taxes yielded Rs. 7,123 million in the year 2000-01, which was 5.7 per cent of the total collection from direct taxes (CBR Yearbook 2000-01). Personal income tax is charged on the taxable income of a person in accordance with the schedule shown in Table 2. The table indicates a non-linear (marginal) tax rate structure. The allowance is kept at Rs. 100,000 with progressive rates applied until Rs. 700,000, after which the highest (slab) rate of 35 per cent is applied. The tax bands and rates are annual therefore in our model we had to convert both in monthly form. The rate and allowance are subject to change annually through Finance Act. 
Table 2 General Income Tax Schedule
	Taxable Income
	Tax Calculation

	Upto Rs. 100,000
	Zero per cent

	Rs. 100,001 to Rs. 150,000
	7.5% of the amount exceeding Rs. 100,000

	Rs. 150,001 to Rs. 300,000
	Rs. 3750 + 12.5% of the amount exceeding Rs. 150,000

	Rs. 300,001 to Rs. 400,000
	Rs. 22,500 + 20% of the amount exceeding Rs. 300,000

	Rs. 400,001 to Rs. 700,000
	Rs. 42,500 + 25% of the amount exceeding Rs. 400,000

	Exceeding 700,000
	Rs. 117,500 + 35% of the amt. exceeding Rs. 700,000


Agriculture taxation in Pakistan has been a matter of both parliamentary controversy and bureaucratic contention. For a very long time the presence of a dominant feudal class in the parliament implied that no headway could be made in this direction. However on the insistence and continuous pressure from the multilateral donors a plan was chalked out to levy the tax on agriculture incomes (see World Bank 1999). However the actual imposition of agricultural tax is still not clearly defined to serve the macroeconomic purpose of tax broad basing and the microeconomic purpose of decreasing income inequalities. For a long time the tax office has been unclear as to what will be a better instrument for agriculture taxation i.e. should the tax be levied on agricultural produce, land value, value of agriculture inputs, value of output sold etc. These issues have yet to be resolved. FBR has recently announced the move to chalk out a plan for imposition of a farm tax. 

If an individual’s salary income is more than 50 per cent of his total taxable income then his tax liability will be reduced in accordance with the salaried taxpayer schedule given in Table 3. The reduction shown in the schedule is not in the rate of tax, but in the overall liability calculated for the relevant tax base or band. 

Table 3 Tax Reduction for Salaried Class  
	S.no.
	Income Slab
	Reduction

	1
	Rs. 60,000   to Rs. 80,000
	70 per cent

	2
	Rs. 80,001   to Rs. 100,000 
	60 per cent

	3
	Rs. 100,001 to Rs. 150,000
	50 per cent

	4
	Rs. 150,001 to Rs. 200,000
	40 per cent

	5
	Rs. 200,001 to Rs. 300,000
	30 per cent

	6
	Rs. 300,001 to Rs. 500,000
	20 per cent

	7
	Rs. 500,001 to Rs. 1,000,000
	10 per cent

	8
	Above              Rs. 1,000,000
	5 per cent


Table 4 shows the computation of tax liability for a typical salaried individual who is also receiving house rent and utilities allowance. Both these allowances are exempt up to 45 per cent and 10 per cent respectively of the basic salary of an employed person. However when the income under the head of salary exceeds Rs. 600,000 then the value of allowances becomes taxable. This implies that the total amount of allowances will be added to the income and the overall amount will be subjected to the scheduled tax rates. House rent allowance will still remain exempt up to the lesser of Rs. 270,000 or 45 per cent of basic salary. 

Table 4 Calculation of Income Tax Liability
	S.no.
	Basic Salary
	House Rent Allowance (40%)
	Utlities Allowance (10%)
	Taxable Income
	Tax
	Reduction
	Net Tax

	
	
	
	
	
	
	Rate
	Amount
	

	1
	80,000
	32,000
	8,000
	80,000
	0
	70%
	0
	0

	2
	100,000
	40,000
	10,000
	100,000
	0
	60%
	0
	0

	3
	150,000
	60,000
	15,000
	150,000
	3,750
	50%
	1,875
	1,875

	4
	200,000
	80,000
	20,000
	200,000
	10,000
	40%
	4,000
	6,000

	5
	290,000
	116,000
	29,000
	290,000
	21,250
	30%
	6,375
	14,875

	6
	400,000
	160,000
	40,000
	400,000
	42,500
	20%
	8,500
	34,000

	7
	600,000
	240,000
	60,000
	840,000
	166,500
	10%
	16,650
	149,850

	8
	800,000
	320,000
	80,000
	1,120,000
	264,500
	5%
	13,225
	251,275


In the case of a full time teacher or a researcher, employed in a non-profit educational or research institution (including government training and research institutions) duly recognised by a board of education or a university or the Higher Education Commission of Pakistan, a further reduction at a rate of 50 per cent of the reduced tax liability shall be allowed
. This is in addition to the reduction provided in Table 3. 

A special tax credit of 50 per cent of the tax payable is allowed to an individual if: a) his age is 65 years or more on the first day of the relevant tax year, and b) his taxable income is up to Rs. 300,000
. Other miscellaneous tax credits allowed by the government in the ordinance include; foreign tax credit, tax credit for donations, tax credit for investment in shares, tax credit for payments towards retirement annuity scheme, and tax credit for mark-up on loans for house. 

Consumption (withholding) taxes have been levied at the federal level on the consumption of selected items. Most notably these include electricity, telephone, mobile phone, cable television, and passenger vehicles. In the case of mobile/cellular telephone using monthly billing or prepaid card system, 10 per cent of the monthly bill or the sale price of the prepaid card will be the tax liability. 

In the banking and financial sector, every cash withdrawal exceeding Rs. 25000 will be charged a tax at a rate of 0.1 per cent of the withdrawal amount. However this tax is adjustable against the income tax at the year end. 
Corporate Taxation: In order to widen the base of corporate taxation, the concept of small company was introduced in 2006. A low rate of 20 percent has been allowed for these entities. There has been a downward revision in corporate rate structure between the assessment years 1993 – 2008. During this period, the rate for private sector firms came down from 55 to 35 percent, while that of public sector came down from 44 to 35 percent. The highest reduction was in the rate of banking entities for which the rate has been brought down from 66 to 35 percent during the same period. This implies that at present the rate is uniform at 35 percent for all types of corporate entities. 
General Sales Tax: Sales tax was introduced in the Great Britain by the name of a purchase tax in 1940. This tax was introduced only as a war-time measure. Before the independence, sales tax was under provincial control and later Pakistan adopted the Punjab General Sales Tax Act
. Several amendments have been made from time to time. The 1950 Sales Tax Inquiry Committee advised the adoption of a single point tax system and to collect the tax on imported goods at the import stage (along with the customs duty). The Presidential Order of Taxation on Goods and Services and Purchase Order 1960 amended the preamble of the Act by inserting after the word ‘sale’, importation, exportation, production and manufacture. This change removed the anomaly where sales tax could not be imposed on importation and exportation but only on consumption. The levy began with a fixed 10 per cent rate and was latter increased to 12.5 per cent in 1961. However it was increased to 15 per cent in 1964. The same rate is being charged presently under the Sales Tax Act 1990. 

In case of supply of goods, the person making the supply is liable to pay sales tax and in case of imports, the liability for payment of tax rests with the importer. In addition to sales tax, the federal government may levy and collect withholding tax not exceeding 5 per cent on a selected class of goods. The sales tax in Pakistan has a certain capacity, beyond which it may not prove to be an increasing source of revenue. Given the constancy in purchasing power, sales tax collections have also suffered.
The GST is the leading source of revenue in Pakistan contributing about 37 percent to the overall tax revenues. Since 1996, GST has been applied in accordance with the principles of VAT, which include input tax credit facility, self-assessment and reformed audit procedures. This tax is levied on goods and services, thereby giving GST the advantage of having the largest base amongst other taxes. Between the years 1991 to 1995 standard rate of 12.5 percent was levied on non-exempt goods. Between 1996 and 1998 the rate was increased to 18 percent with a reduced rate of 12.5 percent on necessities allowed only in 1997. Between 1999 and 2001 this rate was 15 percent however after 2001 it was increased to 20+3 percent on some listed items. From 2005 onwards, a uniform rate of 15 percent has been levied. The provision of zero-rating is also effective for ginned cotton and some other industries having export potential. 
Pasha et al. (1999) while discussing the GST broad-basing approach, explain that the strategy for transition which involves the broad-basing of GST and withdrawal of other taxes such as surcharges and excise duties will not be revenue-neutral and will bring about a substantial revenue loss. Authors recommended a remedy that takes into account the nature of each type of consumer and proposes withdrawal or retention of other taxes based on the tax treatment with respect to GST (taxable, exempt/zero-rating)
. They also recommend the safeguards for protecting the final consumers of energy inputs, while warning about the extent of regressivity that could come about if commodity-specific and consumer-specific analysis is ignored. 

The current general sales tax of 15 per cent in Pakistan has been debated in many research circles as regressive and not allowing for the equity principles that should usually be the back bone of a taxation design and reform program. However Refaqat (2003) using the lifetime incidence analysis finds that the lifetime incidence of GST in Pakistan is progressive and this is also the case for annual incidence analysis
. According to the author the main factor behind this progressivity is the “pattern of GST exemptions”.

Federal Excise Duty: Although the scope of these duties is on the decline (gradual phasing out due to their distortionary nature) however there has been growth in excise collections due to increase in industrial growth. In 2005, the share of excise duty in overall tax revenue stood at 9.2 percent, out of which 96 percent was collected at the federal level and the rest coming from provinces. It has now been suggested that imposition of excise should be limited to those items which have the potential to create negative externalities. There is a realisation now at the government level to gradually eliminate excise duty which is creating production inefficiencies. 
Figure 2 Percentage share of taxes in overall revenue
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Figure 2 exhibits the declining share of excise duty in federal tax receipts as compared to trade taxes and GST. The revenue loss incurred by the government in bringing down excise and surcharge duties has been compensated through increase in the revenue from GST after 1999. This has also led to a decline in overall tax collection cost at the federal level. 
Custom Duty: Since 1991 Pakistan has made a serious effort in opening up of the economy and liberalisation of trade. The maximum tariff rate in 1991 was 225 percent which has now come down to 25 percent in 2008. The average tariff rate is 6 percent with number of slabs down to only 4 in 2008 (GoP 2007). The effective rate with respect to dutiable imports has come down from 38 percent in 1994 to 12 percent in 2007. The effective rate with respect to total imports stood at 7 percent in 2007. In line with the international commitment to reduce trade barriers, the government intends to further slash the tariff rates in future. The customs duty can be classified into three categories. The import of raw material components is being charged at 5 per cent, semi-finished goods at 10 per cent, and finished goods between 20 to 25 per cent. Table 5 shows the trends in customs duties on an annual basis
. The customs duty (or tariff) averages and other results are based on Pakistan’s statutory tariffs. The calculations do not reflect the ‘preferential’ tariffs agreed under the various regional/bilateral trading agreements. Also, tariff exemptions and concessionary tariffs are excluded from the calculations; their inclusion would have reduced simple average tariffs. Finally specific tariffs are also excluded from calculations, simply because of the difficulty of estimating their ad valorem equivalents. Their inclusion would have raised the average tariffs since the ad valorem equivalents of these specific rates say e.g. those of edibles oils, have reportedly remained much above the ‘normal’ maximum customs duty rate of 25 per cent (World Bank 2006).  
Table 5 Trends in Customs Duties 1990 – 2006

	
	1990
	1997
	1998
	2001
	2002
	2003
	2004
	2005
	2006

	Simple average rate


	   All products
	64.8
	n.a.
	47.1
	24.8
	20.4
	17.3
	17.1
	16.8
	14.4

	       Industrial 
	66.0
	n.a.
	
	24.3
	20.2
	16.9
	16.7
	16.6
	10.4

	       Agricultural

	57.2
	n.a.
	
	28.0
	21.8
	19.6
	19.5
	18.1
	15.6

	Normal maximum

	n.a.
	65.0
	45.0
	35.0
	30.0
	25.0
	25.0
	25.0
	25.0

	Minimum rate
	0.0
	0.0
	0.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0

	No. of Standard Slabs
	n.a.
	14
	6
	5
	4
	4
	4
	4
	4

	Coefficient of Variation
	n.a.
	n.a.
	45.3
	78.6
	65.5
	65.8
	64.7
	71.8
	76.5


*Sources: World Bank (1992), (2004),  (2004b), (2006)
The study done for Pakistan under the MIMAP project, by Kemal et al. (2001) uses the neo classical framework of Decaluwe( et al. (1996), to explore the impact of tariff reduction on income distribution. The analysis of Siddiqui and Iqbal (1999) is also extended in Kemal et al. (2001) to assess the impact on income distribution at both rural and urban households. The results suggest a worsening of income distribution. There is an indication that gap between the rich and the poor widens. The authors suggest the decline in the government revenue as a main source of the deterioration of macro level indicators such as decreased investment and overall resource generation.
Zakat is a compulsory form of tax on all Muslim citizens if they are earning in a specific year. Zakat and Ushr Ordinance 1980 specifies the manner in which this tax will be charged. First, Zakat is to be charged for each Zakat year commencing on and from the first day of the holy month of Ramadan. Second, Zakat is to be charged on compulsory basis in respect of assets mentioned in the ordinance, from every sahib-e-nisab (worthy and capable of paying) who owns or possesses such assets on the valuation date and for the whole of the preceding Zakat year. Third, Zakat is to be charged at the rate 2.5 per cent and in the manner specified in the first schedule of the ordinance. 

Ushr is a Zakat on farm produce. Ushr is to be charged on such date or dates as may be prescribed, or as may be notified by the Administrator-General or by a Chief Administrator within jurisdiction. Secondly Ushr is to be charged from every land owner, grantee, allottee, lessee, lease-holder or land holder (other than a person excluded from the definition of sahib-e-nisab) in respect of his share of the produce as on the valuation date. Thirdly Ushr shall be the first charge on the produce and Ushr shall be collected in cash. Fourthly where the produce consists of wheat or paddy, Ushr at the option of the provincial council may be collected in kind. Finally Ushr is to be charged at the rates specified in the Schedule of the Zakat and Ushr Ordinance, 1980. 

Other Taxes: What is the potential of local and provincial level taxes (usually levied on user-charge basis)? Almost all tiers of government have been running low on tax revenue collection and therefore resort to a number of other taxes / charges. In the case of Pakistan there are several such taxes (listed in Annex 1), which have been imposed either to fund some specific local needs or to supplement the revenue received from the federal government. Some of these taxes have a regular stream, while others are imposed at the discretion of the authority. 
One of the major forms of levy in this list is the taxation of property. Property taxation in Pakistan is levied in several different forms: a) fixed rate per area unit of property occupied, b) fixed rate per area unit of property owned, c) stamp duties for sale/purchase/transfer, d) estate duty, e) wealth tax, and f) capital gains tax. Slight differentiation exists between urban and rural property taxation. In the former case, this revenue used to go to the local governments however now it is collected and managed by the provincial government. In rural areas however the sum collected is usually part of the local land revenue. This land revenue is probably one of the oldest forms of taxation in this region. This was usually levied on acreage of agricultural land. Indo-Pak region being a predominantly rural area was abundant in agricultural resources and agri-based income seemed like a viable tax base. However during much of the British era the taxation on commercial buildings and residential houses was not a norm. 

The Tax Inquiry Committee Report of 1924-25 envisaged two types of property taxation on urban holdings. While the residential property tax was managed by the local municipality, the commercial property tax on for example buildings and land was part of the provincial revenue sources. Consequently the Punjab government through its Punjab Property Tax Act 1940, levied the tax for the first time in Indo-Pak region. It was decided that the rate of tax will be one per cent of capital value of the property (urban areas), however this was changed later and it was decided that instead of capital value, the tax should be levied on annual value of property, subject to revision after every five years. After the partition of India and Pakistan the rate of taxation was changed to 10 per cent with effect from 1948 (See Khan 1995). In the same year Sindh Government also imposed a property tax. Unlike Punjab where the tax was only imposed on urban property, Sindh government levied the tax on rural property as well. However the provincial government had the discretion to decide which rural areas would come under the tax net, so that the most impoverished regions were still kept untaxed. In the N.W.F.P province the tax was levied in the same year on the pattern of Punjab. However in all the three provinces the prevalent tax policy and administration fell short of the desired objectives. Consequently West Pakistan Urban Immovable Property Tax Act was enacted in 1958. This act also brought Baluchistan province under the tax net. The rate of tax was 10 per cent however the region of Karachi was exempt from this tax. It was only in 1963 that the property tax was levied on the urban property in Karachi region. Under the 1958 act there were two new features as regards the imposition of charge: a) in case if the owner of land did not pay the tax, the tenant was supposed to bear the charge, and b) the overall tax liability was reduced by half in case if the property was self-occupied and no other property was owned by the owner. 

In 1972 the responsibility of the collection of revenue accruing from house taxation was transferred from local authorities to the Excise and Taxation Departments in provincial capitals. Furthermore the house tax was merged with the property tax and a flat rate of 20 per cent was levied. 

Property tax has very little potential as a sustainable source of revenue collection and as a tool for reducing inequality. This is on account of several reasons; a) the administrative costs of collection and disbursement are high (recently pilot projects have been initiated for computerization of land record), b) evasion of tax is difficult to track, c) this is a politically unpopular levy. 

Untaxed Economy: The agriculture sector which on average contributes a quarter of GDP still remains untaxed. FBR has been directed to evaluate the possibility of initiating the agriculture taxation. However there are issues regarding what precisely should constitute the tax base (see World Bank 1999). 
Besides this the incomes of people living in FATA region are completely exempt even though there is an existence of a thriving informal economy. There is very slow revision of incentives such as the tax holidays, credits and depreciation rates. Many sectors which have been provided these benefits may not require these any more. 

Tax Expenditures

Theoretically a very slim distinction exists between the tax expenditures and tax revenue losses. The Income Tax Ordinance 2001 allows the federal government to provide relaxation in the tax liability in certain cases. The federal budget every year provides details on several tax expenditures in the form of allowances, rebates, exemptions, tax credits and holidays. The Economic Survey of Pakistan for 2005-06 reports that these expenditures are designed to encourage certain kinds of activities or to facilitate tax payers in extraordinary circumstances. Although the survey recognises that these expenditures result in a permanent loss of revenue, however falls short of including those forms of expenditures that are part of the basic tax ordinances. For example the agricultural earners have never been subjected to a farm tax since the creation of Pakistan. Table 6 shows the break up of these tax expenditures for the years 2005 and 2006. 

Table 6 Summary of Tax Expenditures (Rs. Billion)
	Type of Tax
	Cost of Exemptions

	
	2005-06
	2004-05

	Income Tax
	4.65
	4.60

	Sales Tax
	8.65
	7.85

	Customs Duties
	8.21
	12.40

	Central Excise
	0.40
	0.02

	Total
	21.91
	24.87


*Source: Economic Survey  of Pakistan 2005-06.
It is important to note that not all tax expenditures represent a permanent loss of revenue to the government. There are certain expenditures that represent a deferment in revenue and are equivalent to a loan provided to the tax payer (although net loss to the government may take place even in this case if the on-going and forecasted inflation rates are high). Complete exemption is allowed for: a) income from pensions, provident funds and superannuation fund, b) income of non-profitable, religious, social-service and educational concerns, c) income from electric power generation, and d) income of industrial concerns currently being provided tax holidays
. 

The expenditures allowed in the general sales tax include; specified incomes in pharmaceutical sector, tractors and other agriculture machinery, agriculture inputs such as seeds and fertilizers. The excise duty exemptions have been allowed for: a) specified services under the communications sector such as the internet services, b) specified petroleum and oil products. The exemptions in customs duty are allowed for: a) certain machinery imports particularly in the case of high tech production, b) specific raw material components, c) imports for energy sector, and d) exploration activities. 

Although it will be difficult as well as unpopular for the government to bring down the volume of these expenditures sharply in the short run, however the number of these expenditure provisions may decline due to the pressure from the multilateral/donor agencies and the required compliance with the WTO. The World Bank has recently asked the government to end the subsidy on gas provided to the fertilizer sector. The Bank’s mission reported that the benefits of this subsidy were not being transmitted to the poor farmers and consequently to the final consumers, as the output of fertilizer could be exported thus causing an overall economic loss. Furthermore the low gas prices charged to the fertilizer producers are not even covering the variable costs of gas provision. 

Similarly the National Textile Strategy Commission has demanded that the government, instead of focusing on providing subsidy/rebates to the textile sector (highest contributing sector in value addition and exports), should rather facilitate the slashing of production costs and the overall cost of doing business in Pakistan. The government has recently extended a 5 per cent research and development subsidy to the textile sector
. 

The 2003-04 trade policy allowed freight subsidy (25 per cent) on products whose total exports in any of the preceding 3 years (1999 – 2002) were not more than $ 5 million, and for all products exported to countries where Pakistan’s average annual exports in the preceding three years were not more than $ 10 million. 

Finally in the context of subsidies and tax expenditures, the discussion is incomplete without explaining the government control on petroleum prices in Pakistan. Under the deregulated oil and petroleum sector, Oil Companies Advisory Committee (OCAC) has been entrusted the task to review and fix/change the prices on fortnightly basis according to the pricing formula devised and formalised with effect from July 1, 2001. This formula now links the domestic prices of oil with the international prices. The ex-depot sale price (P) is calculated using the following formula: 

P = RP + [CU + EC+ GST] + PDL + MG + DC + FE

Where:



RP = Ex-refinery/import price, [CU + EC + GST] = Indirect tax component (custom, excise and general sales tax), PDL = petroleum development levy, MG = distribution margin for oil marketing companies, DC = dealers commission, and FE = inland freight equalization margin. 

During the times of a hike in international oil prices, the government usually reduces PDL on all products
. Furthermore the government continues to subsidise the price of Diesel by Rs. 0.92 per litre, Kerosene by Rs. 3.04 per litre and light diesel oil by Rs. 2.24 per litre
.
4. Data, Model and Simulation Design
As our study deals with the general equilibrium analysis with respect to Pakistan economy, therefore it may be relevant at this point to mention briefly the CGE models developed primarily for macroeconomic policy analysis in Pakistan. 

McCathy and Taylor (1980) developed a CGE model for analysing food policy issues in Pakistan. The scenarios investigated include: a) abolition of subsidies on rice, b) increase in nominal wages, c) increase in public expenditure, d) land reforms, e) increase in fertiliser subsidy, and f) change in public expenditure on non-agricultural goods. Labus (1988) focused on the institutional changes in the Pakistan economy and studied the general equilibrium impacts of: a) price liberalization, which included the lifting of governmental price controls, b) fiscal incentives required for the promotion of Pakistan’s exports. Voss (1998) used a CGE model to study the impact of the Dutch disease. The experiments conducted included exchange rate depreciation and the possibility of additional foreign assistance. Naqvi (1998) carried out the general equilibrium study for the energy sector in Pakistan and the study primarily focused on the taxation reforms in the energy sector. Another energy sector CGE model was developed in Naqvi (1993). This study followed the ORANI tradition (see Horridge 2000). Siddiqui and Iqbal (1999) developed a CGE model to study the impact of a reduction in tariff rates. The model follows the framework given in Decaluwe (1996). Authors study the impact of a reduction in tariff rate by 80 per cent on industrial exports. Their findings suggest that a reduction in tariff rates bring a decline in prices which in turn increase the real incomes of the households. The inequality level has also declined as the rich received a higher percentage of capital income while the poor received a higher percentage of wages. Apart from education the consumption of all commodities has increased and the consumption of non-food group increased more than the food group. Finally a decrease in import prices also led to a 10 per cent increase in industrial imports which in turn also boosted the overall export level
.
Datasets
The SAM for our CGE model has been derived from Dorosh, Niazi and Nazli (2004)
. This SAM has been furnished from five different data sources. First the I-O table that provides information mainly on the activities and commodity accounts. This table has been published by the Federal Bureau of Statistics for the year 1990-91, however subsequent revisions have taken place. Second the national accounts data 2001 is used to compile information about the value addition in fifteen sectors. Third, for disaggregation of consumption, Pakistan Integrated Household Survey (PIHS) 2001 is used. This survey is conducted regularly by the FBS since 1960. Fourth, Pakistan Rural Household Survey 2001 conducted by the Pakistan Institute of Development Economics is used to disaggregate household incomes and finally Pakistan Economic Survey 2001-02, published by the Ministry of Finance provides sector-wise and commodity-wise data on production, prices and trade. 

The overall structure of this SAM (Table 7) provides sufficient disaggregation for constructing a detailed CGE model. On the activities side the matrix includes payments and receipts for 12 agriculture sectors, 16 industrial sectors and 6 services sectors. Similar sectoral detail follows in the commodity accounts. Factor accounts include labour, land and capital with labour disaggregated into 10 different categories. This categorical disaggregation is based on the criterion of farm size, agriculture/non-agriculture wage, and unskilled/skilled labour. Land again is disaggregated according to the farm size (in different provinces). Capital is categorised into livestock, other agriculture, informal and formal capital. The household accounts are distributed into rural and urban with rural households being further classified into 17 categories based on; farm size, rural poor/rural non-poor. Urban households have been classified into poor and non poor. Other institutions in the SAM include enterprises, government and the rest of the world. 
Table 7 Pakistan Macro SAM 





Rs. Billion
	
	ACT
	COM
	FAC
	HOU
	ENT
	GCUR
	ROW
	CAP
	Total

	Activities
	0
	7201
	0
	0
	0
	0
	0
	0
	7201

	Commodities
	3823
	0
	0
	2699
	0
	409
	678
	534
	8143

	Factors
	3377
	0
	0
	0
	0
	0
	0
	0
	3377

	Households
	0
	0
	3377
	0
	0
	0
	185
	0
	3562

	Enterprises
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Government
	0
	252
	0
	146
	0
	0
	0
	0
	398

	     Indirect taxes
	
	204
	
	
	
	
	
	
	204

	     Import duties
	
	48
	
	
	
	
	
	
	48

	     Direct taxes
	
	
	
	146
	
	
	
	
	146

	Rest of world
	0
	691
	0
	0
	0
	0
	0
	0
	691

	Saving
	0
	0
	0
	717
	0
	-11
	-171
	0
	534

	Total
	7201
	8143
	3377
	3562
	0
	398
	691
	534
	23906


Source: Dorosh et al. (2004) 
The details about household budget are obtained from Household Income and Expenditure Survey 2001-02. This provides details on a representative survey of 16400 households. The sample of household was drawn from 1150 primary sampling units out of which 500 are urban and 650 are rural. The incomes given in the micro dataset are net of taxes and hence we explain later how we converted these in to gross form so that we can apply the taxation rules. Details for profits accruing and inputs used in business were also available which make it easier to for example estimate an agriculture profit function. The income tax parameters were obtained from the Income Tax Ordinance 2001-02. Details from annual finance acts were used to update the recent GST, excise, tariff, withholding tax and surcharge rates. Most of the self-employment income is reported in annual form. However for our analysis we converted all annual payments into monthly form in order to keep a uniform frequency of transactions. 
Figure 3 Model Development: CGE linked with Tax-Benefit Microsimulation
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We link a CGE model with a behavioural tax-benefit microsimulation model for the evaluation of welfare impacts of reforms. In doing so we use the top-down approach given in Bourguignon et al. (2003). However this approach uses an income generation model only, where as in our case the micro model also incorporates a household level arithmetic tax-benefit calculator. 

CGE Model Specifications

The basic specifications of this model are from Cororaton and Orden (2007). This framework is based on EXTER convention. See Decaluwe, Dumot, Robichaud (2000). The production block of the model combines the intermediate inputs and value added to give the final output, which is then either exported or domestically sold. The imported inputs are combined with the domestic goods to provide the composite goods. The export transformation has been specified using a CET function and the import to domestic good relation has been specified using a CES function. The value addition is being derived from four different sources (specified using a CES function) namely; skilled labour, unskilled labour, capital and land. Due to the considerations of Pakistan being a developing country having a substantial contribution from the agriculture sector in the overall GDP, the unskilled labour is further sub-divided into farm labour and unskilled workers represented using a CES function. Land capital and unskilled labour are combined using a CES function to give agriculture sector’s value addition. For the case of non-agriculture sector land is replaced by unskilled labour while other two factors of production remain the same.  

The model specifies consumption using a linear expenditure system (LES). This is in line with the standard tradition used in many CGE models. The overall consumption at the household level is the difference between the disposable income and household savings. There is a fairly detailed specification on the investment side where demand for capital by destination is determined (amongst other factors) by the ratio of return to capital and user cost of capital. The summation of this demand for capital by destination then gives us the overall real investment which is then multiplied by the price of investment in order to obtain overall nominal investment. Finally we can calculate the investment demand by origin. This is done by multiplying the ratio of nominal total investment to composite price of commodity with the investment shares given in the base data. 

Output price is a weighted combination of export and local price. The later is different from the domestic price due to indirect taxes. These taxes are also added with world price of import (multiplied by exchange rate) and tariff rate to give the domestic import price. The export price is determined by world price of exports (multiplied by exchange rate) and export subsidies
.
Closure rules 
The sectoral treatment of factor market is such that in agriculture sector capital and land are fixed and in non-agriculture only capital is fixed. Unskilled labour is allowed mobility across sectors, while skilled labour can only move between non-agriculture sectors. The supply of skilled labour, farmer and workers is fixed. Supply of land is also fixed. 
Supply in goods market is equated with sum of intermediate demand, household and government consumption to give goods market equilibrium. Total investment is equal to total savings which in turn comprise of household, firm, foreign and government savings. 

Real government consumption is fixed, allowing government income and savings to vary. Savings of firms are fixed. A rise in firm’s income therefore will imply increased dividends to households but not an increase in retained earnings of the firms. Most of these closure rules are similar to Cororaton and Orden (2007) allowing an extension of analysis on Pakistan’s economy
. 
The weighted value added price is considered as a numeraire. The nominal exchange rate is kept flexible, which implies that foreign savings as measured by the domestic currency is also flexible. Thus the external account is cleared by the exchange rate given that the foreign savings in terms of foreign currency is fixed. 

Microsimulation Model

The micro model has two sub-components; the behavioural tax-benefit module following Ahmed and O’ Donoghue (2007) and income generation model following Alatas and Bourguignon (2000). Due to its ease of estimation and transparency this approach (income generation model) has been followed in numerous studies. For general discussion of this micro model see Bourguignon, Ferreira and Lustig (1998), Bourguignon, Fournier and Gurgand (2001). For applications where this specification is used for subsequent linkage with a CGE model, see Robilliard et al. (2001), Bussolo and Lay (2003) and Hérault (2005). In this section we follow the standard form shown in Bourguignon, Robilliard and Robinson (2003), which is a companion paper of Robilliard et al. (2001) however the later provides a much more detailed CGE model to study the impact of financial crises in Indonesia. The micro model as used in this study is as follows
: 
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 In equation 1, log wage of member i of household m is expressed as a function of personal characteristics x. Next we need a separate equation for income earned from self employment activity. In equation 2, Nm is the number of household m involved in self employment. Other characteristic variables may include age, schooling, and size of business activity. The index function fm may represent whether this income is being earned in urban or rural region. It can also represent the provinces or districts. The term 
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denotes the effects of unobserved factors. To obtain the total real income for household m, we can now sum up the wages earned from employment activity (equation 1) and the profits earned from self-employment income (equation 2). In equation 3, the first component is wage, the second is self-employment income and 
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is the exogenous non-labour income. 
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 is a dummy equal to unity if household member i is earning employment income. 
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is explained by equation 5. The superscripts w and s represent wage and self employment respectively. The terms 
[image: image15.wmf]w

b

 and 
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 are coefficients of individual characteristics and may differ across demographic groups as indexed by h(mi).The individual faces three discrete choices: a) wage worker, b) self employed, and c) inactive
. The utility associated with being inactive is arbitrarily set to zero and the utility associated with self employment is lesser than wage employment. The utility of different employment options now depend upon household characteristics
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. Similarly the number of self employed, Nm can be represented in the next equation. In equation 6, the choice-set faced by the individual is the same as in equation 5 above i.e. for the individual i of the household m associated utility with self employment is higher than both the utility of wage employment and the utility of being inactive. Thus equations 5 and 6 together represent the occupational choice made by members of the given household. In equation 3 (for total household income), we are referring to the real incomes. This implies that Pm, the consumer price index has been used to deflate the incomes. We calculate Pm in equation 4, where smk represents the budget shares for the different goods k for household m and Pk represents the prices of those goods.

Annex 2 gives the occupational choice results for household heads for five different employment categories. Annex 3 provides for the same categories, the occupational choice results for household members other than the head of household. Finally Annex 4 gives the earnings equations estimated using the Heckman approach. We used the predicted earnings from selection model as independent variables in the multi-logit occupational choice function. 
In the Heckman estimation (Annex 5) independent variables show the expected signs and almost all variables appear with a high level of significance. Separate wage regressions are considered for agriculture employed, rural informal, rural formal, urban skilled and urban unskilled workers
. We used a multi-logit approach for estimating the occupational choice in agriculture employed, rural informal, rural formal, urban skilled and urban unskilled sectors. We treated inactivity as the base choice in multi-logit model. However separate estimations were conducted for: a) head of household, and b) other members of the households. Looking at the size and significance of coefficients, the important variables are years of education and provincial location. The statistical significance of age and age_square variables increases from agriculture to informal and from informal to formal sectors (for the head of household). The housing variable (tenure) is also important and is seen to substantially impact the choices.

The tax-benefit module allows us to calculate the household-wise tax liability and benefit entitlements. However the micro data available to perform this calculation only provides incomes in net of tax form. In order to apply the taxation rules we require gross incomes. Net-to-Gross conversion of household incomes follows the following routine
: 

Iteration 0




Suppose net-to-gross factor: K1=1

gross Y1 = K1* net Y in data

net Y1= (1-tax)*gross Y1

Iteration 1




If the value of net income above is not close to original net income in data then produce another iteration: 
Net-to-gross factor: K2= K1* (net Y in data / net Y1)

gross Y2 = K2*net Y in data

net Y2 = (1- tax) * gross Y2

Iteration 2




Repeat process by changing "net Y1" with "netY2" in the second iteration:


Net-to-gross factor K3 = K2* (net Y in data/ net Y2)

gross Y3= K3*net Y in data

net Y3 = (1-tax)* gross Y3

Apart from the transformation of net to gross income, it would also be important to mention how we transform market income into disposable income. For this we go through the following procedure (for details see Immervoll et al. 2006): 


(a)  market income

plus
(b)  state pensions

plus
(c)  non means-tested benefits

plus
(d)  means-tested benefits

minus
(e)  employee and self-employed social insurance contributions

minus
(f)  income taxes

=
(g) disposable income

At this point we may also distinguish between the disposable and final incomes. As we will show later that it may be useful to take into consideration the post indirect tax and final income besides the conventional disposable income in order to highlight the different stages of redistribution. Below we show the steps for calculation of final income (for details see Harding et al. 2006). 

(a) Market income (before government intervention i.e. employment and self-employment income)

plus
(b) Cash benefits (age pension, etc.)

=
(c) Gross income

minus
(d) Direct taxes

= 
(e) Disposable income

minus
(f) Indirect taxes

=
(g) Post-tax income

plus 
(h) Indirect benefits (education, health, etc.)

=
(i) Final income
.

Equivalence scales carry analytical importance as households differ in composition and overall size. Therefore some form of scales has to be introduced in order to bring our analysis closer to reality
. An easier method is to convert household consumption into individual consumption by dividing overall household expenditure by the number of individuals in the household. This per capita household expenditure can then be assigned as a welfare measure to each household member. However this simple method fails to take into account that: a) individual needs are not uniform, and b) there may be economies of scale in the consumption of items common in the household usage. Therefore social scientists are now resorting to different methods of calculating scales. Quite often equivalence scales are calculated on the basis of caloric needs of individuals in the household (individuals of different ages will have different needs). The OECD sets its scales in the following manner: 
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AE means adult equivalent

For analyzing the results from living standard measurement surveys in Ghana, Ivory Coast and Peru following method of calculating equivalence scales has been used: 
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 is the cost of a child relative to adult and 
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 is for taking into account the economies of scale. 

There have been cases where econometric estimation of equivalence scales has been done. Simple regression analysis can show us how overall household consumption would vary with variables such as household size and composition
. Deaton (1997) uses Engle’s method for calculating equivalence scales for India and Pakistan. Frisch parameter is considered to be a measure of the flexibility of the marginal utility and is in fact the inverse of the overall average elasticity of substitution
. For our present study we draw this parameter from the existing literature. Hertel et al. (1997) gives an examination of Frisch parameters across developing countries
.
Linking CGE and microsimulation

The CGE and microsimulation models have been linked in the existing literature using different methodologies, however all of them focus on the distributional outcomes of policy reforms (which in fact is the primary objective of linking the two frameworks in this study)
. Bourguignon et al.  (1989) use a macro-micro model to quantify the effects of stabilisation policies on the distribution of income and wealth. Dorosh and Sahn (2000) use a similar framework and examine the poverty impacts of macro policy in Cameroon, The Gambia, Madagascar and Niger. Cogneau and Robilliard (2000) study the micro impact of different economic growth policies, such as increase in factor wages, increase in total factor productivity and a change in the world price of tradables for the case of Madagascar. Cockburn (2001) studies for the case of Nepal, the micro level effects of replacing the production tax (which varies across sectors) with a relatively less distortionary VAT. Following a similar model structure Cororaton and Cockburn (2005) see the general equilibrium and poverty impacts of trade reforms in Philippines. Robilliard et al. (2001) show the impact of 1998 financial crises on the changes in income distribution for the case of Indonesia. This model approach has also been followed by Lay et al. (2006), Herault (2005), Columbo (2006). Savard (2003) used a CGE-microsimulation model that incorporates the methodology by Magnac (1991) of using segmented labour markets with waited unemployment. Savard’s approach of linking the models is iterative i.e. there is a bi-directional feedback between the two models.

From the quantitative aspect three main approaches (for linking CGE and microsimulation models) can be identified in the literature namely: a) Integrating real households from micro data into a CGE model, b) sequential (top-down) linkage, and c) iterative (top-down / bottom-up) approach. 

Why we use sequential microsimulation? 

The first approach of full integration between CGE and microsimulation may be regarded as theoretically superior in comparison to the other two approaches. However there is evidence in the literature that complete integration can pose some problems listed below:

· It is difficult and at times impossible to achieve complete reconciliation between the micro database (household budget survey) and the CGE database (SAM).  

· The range and types of microsimulation exercises that can be performed under a fully integrated structure are limited. Usually the underlying microsimulation framework is simplistic. 

· The Integrated CGE-microsimulation model may not provide the detailed micro-econometric analysis that can render important insight into the structure of household level poverty, inequality and expenditure patterns. 

· The large size of the integrated model may force the modeller to introduce additional assumptions and simplicity
. 

Similar issues combined with computational complexity may be encountered in the iterative (TD-BU) method
. In this approach both models transmit their output through a looping routine, hence providing a bi-directional feedback. However convergence is never guaranteed under this method. We may also need to run numerical checks in order to verify and validate the stability of a convergent solution in every experiment. 

The sequential microsimulation approach (top-down) avoids the assumptions of complete convergence between the two models. In the case of large scale microsimulation models having detailed tax-benefit system we may not require a methodology that combines the two models either through full integration or through iteration. This is because once we have carried out the consistency routine between: a) the benchmark data used by two models, and b) the output obtained by solving for the benchmark period, then the results obtained under the top-down approach will not differ by much if compared with the other two approaches. This has been shown by Colombo (2006) where the author runs the three approaches using the data for an archetype economy and finds negligible differences (between the three methods) when the same experiment is run to find out the impact on income distribution. We also feel that the top-down methodology can be implemented with lesser computational difficulty
. Another value-addition under this method is that a detailed microsimulation model in this case can also act as a stand alone model which can then be used to evaluate and assess for example a variety of tax-benefit policies
. 
5. Interpretation of Results
General Equilibrium Impact of Existing Taxes

In order to study the general equilibrium impact of existing taxes, we start by removing them one at a time and see their macroeconomic impact in Table 8. In the case where income taxes are not present real investment increases by 6.1 percent. Overall household consumption increased by 5 percent, within which households belonging to farm sector are the highest gainer (7.3%) followed by urban non-poor household (3.6%) and rural workers (2.7%). However urban poor households faced a decline in consumption by 0.4 percent. This increase in consumption may partly be responsible for the hike in prices of food items (8.0%), and durable items (1.4%). Prices decline for services by almost 7.0 percent and this may have come about as a result of decline in government revenue (and therefore consumption in nominal terms). Services sector output declined by 8 percent while agriculture and industrial output rose by 1.03 and 1.8 percent respectively. Decline in services sector output may also be the reason for the decline in wages of skilled labour by 15.7 percent. The wages for farm and unskilled labour increased by 12.6 and 2 percent respectively. On the revenue side while direct taxes decline by 100 percent there is an increase in tariff and indirect tax revenue by 2.9 and 3.7 percent respectively. The increase in these taxes is through the channels of increased investment, household consumption and output in commodity producing sectors. 

In the second case where GST rate is kept zero the increase in most macroeconomic economic variables is greater than the previous simulation, due to the greater income and substitution effects. Investment increased by 23.8 percent, household consumption increased by 9 percent where farmers and rural workers are the main gainers having an increase in consumption by 14.8 and 5.2 percent respectively. The consumption of both urban non-poor and urban poor declines primarily due to the increase in consumer prices of durable items and services. The decline in government revenue partially impacts urban services via nominal change in government consumption. According to 2004-05 data government consumption contributes (8%) to the GDP in real terms. The main items under government’s current expenditure are debt-servicing, administration, defence, subsides (on wheat, oil, electricity, fertilizers) and other provincial expenditures.  This substantial reduction in public sector’s revenue may also explain decrease in wages of rural workers (1.8%) and skilled labour (29%). The wages of farmer and unskilled labour increase by 27 and 4.4 percent respectively. The direction of change in wages is similar to the case without income taxes however the magnitude of change is greater. In terms of sectoral output agriculture and industry see an increase while services sector faces a decline. Due to the removal of GST the consumer prices of durable items fell by 6 percent and services sector consumer prices decreased by 16.3 percent. It seems that increases in wages and consumption of rural households pushed the food prices higher by 11 percent.

In the third case removal of tariff has a much lower impact on the macroeconomic variables however the direction of change remains the same as in case of removal of income taxation and GST. This lower magnitude can be justified given that the share of trade taxes (according to 2005 figures) in tax revenues is 18 percent. As a percentage of GDP tariff collection is almost 2 percent thus having lesser income side linkages. It is interesting to note pro-poor effects of removal of tariffs on household consumption. The household breakup indicates that farmer, rural worker and urban poor see increased consumption levels while for the urban non-poor household consumption declines by almost 2 percent. This also has inequality reducing implications and can also be seen from the increase in wages, which increase for both unskilled and farm labour. Such a scenario goes in favour of trade liberalisation via reduction in price-based restrictions (such as tariffs). 
Our estimates for evasion show that if statutory rates are applied instead of the effective rates, then; a) customs duty revenue increases by 6.4 percent, b) direct tax revenue increases by 20.2 percent and c) indirect tax revenue, which includes revenue from GST, excise and surcharges increases by almost 40 percent. The evasion in case of indirect taxes may be even greater however this may depend on how correctly we estimate the size of the informal and undocumented portion of the economy. 
Taking a lead from the recent discussions between FBR, Ministry of Finance and multilateral organizations, we focus on 4 main policy proposals for tax policy changes. These include; 
Sim-A:
Increasing GST rate by 33 percent
Sim-B: 
10 percent GST on presently zero-rated goods

Sim-C: 
Increasing GST rate by 33 percent + bringing services in to the tax net

Sim-D: 
Increasing GST rate by 33 percent + bringing services in to the tax net + levying a 5 percent flat tax on agricultural incomes
Result-I: Increasing GST rate by 33 percent 

This policy change leads to a decline in overall investment by 5.6 percent (Table 9). While government consumption and income in nominal terms increase by 20 and 15.4 percent respectively, firm incomes however decrease by 1.5 percent. The return to factors indicate a decline in case of land (-7.1%) and capital (-1.5%), where as labour returns show mixed results. The wages decrease for farm labour by 6.5 percent, increase for skilled labour by 8.9 percent and change negligibly for unskilled labour. 
How does the increase in GST rate impact the consumer prices? This is exhibited in Table 10 where the prices decrease for agricultural goods however they increase in case of industrial goods. The reason for this can be explained from the tax base selected for the imposition of GST. The agricultural goods particularly staple food items are exempt from any form of taxation in Pakistan. Therefore the entire burden of increased GST rate is faced by industrial sector which includes large scale manufacturing, small scale manufacturing, mining, electricity, gas, and construction. Similar explanation can be seen in Refaqat (2003) in the context of social incidence of GST in Pakistan. 
In case of agriculture largest decrease is seen for sugarcane (-9%), cotton (-6%) and rice (-4%). In case of industry the highest increase in consumer prices is seen for food manufacturing (11.3%), petroleum refining (9.3%), and transport (3.6%). For the services sectors the prices for both private and public services increase by 2.3 and 7.1 percent respectively. This change in the consumer prices can at this stage also be explained by the underlying changes in the factor prices. 
In agriculture sector the wages for farm labour have declined and so have the returns to land. In Table 11 we see that the land returns decline in all agriculture sub-sectors with highest decline seen in sugarcane (-15.2%), cotton (-13.2%), wheat (-7.8%) and rice (-7.3%). The return to capital (Table 12) decreases for some industrial sectors having backward linkages with the agriculture sector. These include livestock (-4.3%), food processing (-3.5%) and fisheries (-2.4%). The activities showing increase in their return to capital include leather (11.9%), housing (1.7%), rice (4.5%) and wheat milling (2.5%). 

What is the impact of changes in goods and factor prices on exports? We see this in Table 13 where key exporting sectors lose substantially as indirect tax burden is increased. The textile sector exports having more than 60 percent share in overall exports of Pakistan, decline by 6.2 percent. Other sectors facing a decline include chemicals (-2.1%), manufacturing (-1.5%), transport (-2%) and cotton yarn (1%). There is a general decline in imports shown in Table 14. However textile and private services show an increase of 1.8 and 2.3 percent respectively.  
The changes in production and trade can impact the sectoral employment levels. According to our closure rules, the sectoral treatment of factor market is such that in agriculture sector capital and land are fixed and in non-agriculture only capital is fixed. Unskilled labour is allowed mobility across sectors, while skilled labour can only move between non-agriculture sectors. The supply of skilled labour, farmer and workers is fixed. Supply of land is also fixed. We can observe in Table 15 that the employment of unskilled labour declines in cotton, sugarcane, paddy, textile and other manufacturing. However there is an increase in wheat and rice milling, leather and private services. The skilled labour declines in all sectors except public services where employment expands by 8.5 percent indicating government’s capacity to employ more given the increase in tax revenues. 
Most of the welfare indictors show some deterioration. The change in household consumption given in Table 19 indicates a decline for farmers, farm renters, rural workers and urban poor. The consumption of urban non-poor increases by 2.8 percent which indicates that in consumption terms such a policy change has been regressive. Our microsimulation results show an increase in poverty headcount by 2.1 percent (Table 20). There is also an increase in poverty gap (2.4%) and poverty severity (2.6%). The highest increase in poverty is seen in Sindh province (4.9%) followed by NWFP (1.4%). The inequality also worsens (Table 21) as the Gini coefficient increases by 0.6 percent. 
Result-II: 10 percent GST on presently zero-rated goods

Under the IMF stand-by arrangement Pakistan is now expected to start work on the implementation of value added tax which will replace the existing GST. This step will in turn imply withdrawing the presently available zero-rated facility to key exporting industries. These include textile, leather, sports, surgical and carpets. The zero-rated goods facility has been in place since 2005-06. If such a policy change takes place, what precisely will be the economy-wide impacts? We discuss these in our second experiment by imposing a 10 percent GST on presently zero-rated goods. 
The real and nominal investment is expected to decline by 10.3 and 8.5 percent respectively (Table 9). The government income as a result of increased tax revenues increases by 39.4 percent. Due to declining imports the revenue from customs duty declines by 0.4 percent however the direct and indirect tax revenues increased by 7.7 and 77.6 percent respectively. It is the enterprise sector now bearing higher burden of taxes which slashes the overall firm incomes by 4.1 percent. The overall returns for factors of production decline accept for skilled labour. The returns for capital decline by 4.1 percent and land by 18.2 percent. The wage for farm labour decline by -16.1 percent while there is a negligible increase for unskilled labour. 
In Table 10 we see how the removal of zero-rated facility impacts the consumer prices. The price level in key export-oriented sectors see a sharp increase (which decreases the competitiveness of domestically produced goods vis-à-vis foreign exports). The textile sector prices increase by 17.9 percent, leather by 19.9 percent and rice by 10.7 percent. Some of the items that form a part of core inflation in Pakistan also increase. For example petroleum refining sector sees an increase in price level by 4.9 percent while overall energy prices increase by 7.3 percent. While the prices in the industrial sectors rise, there are substantial reductions in the prices in agricultural activities. Apart from the fact that these activities are GST exempt, the decline in prices can also be explained through the changes in underlying factor prices. We observe in Table 11 that land prices decline for major crops namely wheat (-18.2%), rice(-22%), cotton (-25%) and sugarcane (-33%). As industrial activities are relatively more capital-intensive therefore the increase in their prices is related to the price of capital. In Table 12 the capital returns increase for cotton yarn (6.7%), rice milling (5.8%), leather (3.6%), energy (6.3%) and petroleum refining (4.1%). 

 We can now quantify the impact on exports (Table 13). The textile sector exports decline by 13.5 percent, leather by 9.7 percent, food processing by 4.8 percent, chemicals by 3.2 percent and other manufacturing by 2.9 percent. Given that Pakistan’s economy is heavily reliant on imported raw material and machinery, it is important to note that a slow down in export growth will in turn imply lesser availability of foreign exchange reserves. This will make affordability of imports difficult and can certainly have detrimental impact on sustaining the overall macroeconomic stability and pro-poor development agenda. A prudent alternative may be the gradual removal of zero rating facility (commodity by commodity) which will make the sectoral adjustment process less painful. In Table 14 we see that manufacturing sector exports decline by 4.9 percent, chemical by 1.5 percent, and cotton yarn by 13.7 percent. In agriculture, wheat sector imports decline by 7.1 percent which may raise food security issues domestically. 
The changes in employment are exhibited in Table 16. While the unskilled labour employment reduces in textile (-10%), manufacturing (-6.6%) and livestock (-17.5%), it increases in cotton yarn (12.5%), rice milling (14.3%) and construction (4.6%). The farmer’s employment declines in paddy (-15.4%), cotton (-7.3%) and sugarcane (-14.3%) and increases in fruits/vegetables (6.2%) and forestry (14.3%). The employment of skilled labour declines in all industrial activities except public services, where employment expands by 18.4 percent. 
As seen in the first simulation, increase in indirect taxes leads to a decline in household consumption of all segments of the population except urban non-poor (Table 19). The largest decrease is seen in the consumption levels of large and medium scale farmers in all provinces. This is in fact  the decline in wages of farmers explained above which translates in to lower consumption levels. In percentage terms the poverty headcount in Punjab and Sindh increases by more than 3 percent (Table 20). The overall poverty headcount ratio increases by 4.7 percent. As the consumption of urban non-poor increases one could expect a rise in inequality. In Table 21 the Gini coefficient increases by more than 1 percent in Punjab, Sindh and NWFP. 
Result-III: Increasing GST rate by 33 percent and bringing services in to the tax net

In Table 9 nominal and real investment decline by 11.3 and 14.6 percent respectively. The government income increases by 65.3 percent however firm income decreases by 4.6 percent. Services sector contributes around 50 percent of overall GDP in Pakistan. Given the substantial scale of transaction in this sector the indirect tax revenue increases by 130 percent. The direct tax revenue increases by 9 percent and tariff revenue decreases by 1 percent. All factors of production see a decline in their returns however the wage for skilled labour increases by 28.8 percent. 

After bringing the services sector in to the tax net the consumer price of private services increase by 17.7 percent and public services by 34.5 percent (Table 10). Other services that see an increase in their price level are commerce (13.4%), transport (6.5%), and housing (3.0%). Given the increased rate of GST the industrial sector prices also increase. The highest rise is seen in food processing (14.5%) followed by textile (8.4%) and leather (7.2%). 
While factor prices are impacted in the same manner as seen in the previous simulation; only this time the magnitude is higher. In case of land prices largest decrease is seen for sugarcane (-39.1%) followed by cotton (-30.3%). See Table 11 for other agricultural sectors. The capital returns given at Table 12 indicate that the change in petroleum sector under this simulation turns negative (-1.9%). It is interesting to note that two export-oriented sectors having similar production structure change in different directions. For textile sector the capital returns decrease by 1.7 percent however for leather the returns increase by 26.2 percent. 

The exports of most sectors face a decline (Table 13). Most notably textile exports decrease by 14.5 percent, leather by 1.9 percent and food processing by 6.4 percent. The rice sector exports however expand by 3.8 percent. In case of imports (Table 14) all sectors see a negative change except textile and private services whose imports increase by 5.4 and 5 percent respectively. The rise in imports of private sector can be explained in the context of increased relative price of domestic services that in turn make foreign services more attractive. 
Given the above macro level impacts, the micro level changes indicate an increase in consumption inequalities. While the consumption of urban poor decreases by 1.7 percent, urban non-poor in fact gains by 9.1 percent (Table 19). The consumption of households associated with the farm sector face a sharp decline. Both rural non-farm poor and rural non-farm non-poor see a 3.2 and 2.7 percent decline respectively. The channel through which this simulation impacted the welfare levels are two pronged. First the prices of services increased which in turn raise the costs related to transport, storage, distribution, wholesale and retail marketing. Second the increased rate structure of GST adds to the existing burden of taxes and directly curbs the purchasing power. 
The zero-rated sectors however are not completely insulated given the knock-on impacts from the services sector taxation. The employment level of skilled labour given in Table 17 declines in all sectors particularly private services (-24.7%), however given the increased revenue available with the government, the employment in public services increases by 22.4 percent. The unskilled labour employment also increases in some sectors such as private services (5%), energy (4.3%), rice (20%), cotton (12.5%), and leather (33.3%). 

The poverty headcount ratio increases by 5.6 percent with both gap and severity increasing by 5.1 and 5.7 percent respectively (Table 20). The Gini coefficient also increases by 1.3 percent indicating an increase in overall inequality across households. 

Result-IV: Increasing GST rate by 33 percent and brining services in to the tax net and levying a 5 percent flat tax on agricultural incomes

In our fourth experiment we combine first and third simulations with an agriculture income tax. This policy change represents all three proposals currently being viewed as necessary by the IMF for increasing the tax to GDP ratio in Pakistan. 
In response to such a change government income increases by 77.6 percent (Table 9) contributed by an increase in indirect taxes (131%) and direct tax (46%). The increased burden of taxation depressed the real investment by 15.8 percent. The firm incomes also see a decline of 5.4%. The farm labour loses the most in this simulation and their wages decline by 22.3 percent. The return to land also comes down by 24.5 percent. 

The impact of these changes on consumer prices is very similar to the third experiment. The agriculture tax does not significantly add to the existing burden of price increase as this is a direct tax proposal and not an indirect tax which is in fact easier to pass-on to the consumers. Similarly the direction of price of factors (Table 11 and Table 12) is very similar to the previous experiment, however the magnitude of change is higher. 

There is a substantial change in the export of textile and manufacturing which decline by 16.4 and 5.9 percent respectively (Table 13). Similarly due to decreased investment levels and decline in firm income the imports given in Table 14 also show a decrease in sectors such as cotton yarn (-12.3%), manufacturing (-7%) and chemicals (-2.4%). 

In Table 19 we observe the impact on household consumption which declines sharply for the farming segment. The worst affected are large and medium scale farmers in Sindh whose consumption drops by 22.7 percent. The consumption for landless farm renter decreases by 9.2 percent and that of landless farm worker by 3.2 percent. The increased revenue which now becomes part of government consumption in fact boosts the welfare level of skilled labour in public services, due to which one could see the consumption of urban non-poor increasing by 11 percent. This can be explained from the changes in employment shown in Table 18 where the employment level of skilled labour working in public services increases by 25.6 percent. The employment of unskilled labour also increases in sectors such as private services (6.6%), rice (20%), cotton yarn (12.5%), energy (4.3%) and construction (5.4%). 

This policy change leads to an almost 14 percent increase in poverty (Table 20) where headcount ratio in Sindh and Punjab provinces being the worst affected, increases by 8.2 and 7.5 percent respectively. In contrast to the previous experiments, here we observe that poverty also increases in Baluchistan province by 6.9 percent. The overall inequality level rises by 1.5 percent (Table 21). 

6. Conclusion and Policy Recommendations

This paper provides an ex ante assessment of taxation reforms being considered in Pakistan in order to widen the tax base and rationalise the rate structure of different taxes. Amongst the main proposals those focusing on GST and agricultural direct taxes seem more attractive. The former has the highest share in indirect taxes and is also easier to collect, and the later is intended to bring the presently exempted agricultural incomes in to the tax net. In the first step we study the general equilibrium effects of existing taxes by removing them one at a time from the system. In the second step we study the micro-macro impacts of 4 policy experiments related to GST and agriculture taxation.
Given the inelasticity of taxes in Pakistan, the options to increase government revenue through taxes are very limited. Increased fiscal effort was required during high growth period 2002 – 2007. There were absolute increases in almost all forms of taxes, however the trend seems stagnant vis-à-vis economic growth and increased production activity. Given that direct taxes will not be forthcoming in the short-term, the increase in tax revenue has to come from the side of indirect taxes. With in the indirect taxes, GST will be the preferred option given its less distortionary nature. A better move would be to convert the existing GST in to a full VAT. Our experiments indicate that all options regarding increase in GST rate and widening of its base will hurt investment and consumption, however the policy conclusion should now be based on the question: which option hurts less? 
Following policy conclusions may prove less painful for future tax policy: 
· Lesson from Sim-A: A differential GST rate may be more equitable. A structure encompassing further reduction in rates for pro-poor consumption items may make the existing GST relatively more progressive. 

· Lesson from Sim-B: Instead of full removal of zero rating facility a more prudent approach will be gradual removal that may take the form of: a) introduction of a reduced GST in the beginning, or b) introduction of GST commodity by commodity over a medium term period. The gradual removal of zero-rated facility will make the sectoral adjustment in the export-oriented sectors less painful. 
· Lesson from Sim-C: Public sector services having direct social incidence may be kept tax-exempt. 
· Lesson from Sim-D: A flat agriculture tax will be relatively regressive. A basic income threshold may be adopted in order to bring some progressivity in the system. 
This extensive work on reforming indirect taxation and agricultural taxation remains work in progress. The way forward for research in this area possibly using the model structure adopted in this report may take the following form: 
· Extending the model to take account of over-time capital accumulation i.e. developing a dynamic CGE model. It will be interesting to see how the increased tax revenue as a result of policy changes described above translates over time in to public sector investment in education, health and related social sectors. 

· Further disaggregation of services sub-sectors will be required in order to optimally study the impact of indirect taxation on public and private services. 

· Using the bottom-up part of the model developed in this paper we may in fact study the agriculture taxation in greater detail. The tax-benefit microsimulation model will allow setting an allowance for households in farming and then subjecting them to non-linear rates allowing for progressivity and redistribution. 

7. Tables & Figures
Table 8: Impact of present taxation structure (% change over base)*
	
	Ytax=0
	GST=0
	Tariff=0

	Real Investment
	6.1
	23.8
	3.1

	Revenue
	
	
	

	    Tariff revenue
	2.9
	2.7
	-100.0

	    Direct tax revenue
	-100.0
	-9.6
	-1.7

	    Indirect tax revenue
	3.7
	-100.0
	0.8

	Wages
	
	
	

	       Farm labour
	12.6
	27.1
	4.1

	       Rural worker
	-1.3
	-1.8
	-0.2

	       Skilled labour
	-15.7
	-29.2
	-5.5

	       Unskilled labour
	1.71
	4.37
	0.71

	Output
	
	
	

	       Agriculture
	1.03
	1.92
	0.50

	       Industry
	1.76
	5.11
	0.58

	       Services
	-7.87
	-20.31
	-3.11

	Consumer Prices
	
	
	

	        Food
	8.0
	10.9
	8.1

	        Durables
	1.4
	-5.9
	-0.7

	        Services
	-6.8
	-16.3
	-2.5

	Household Consumption
	4.76
	8.65
	1.50

	        Farmer
	7.29
	14.78
	2.35

	        Rural worker
	2.68
	5.17
	1.09

	        Urban non-poor
	3.64
	-9.51
	-1.65

	        Urban poor
	-0.35
	-0.52
	0.17


*ytax=0 ( removal of income tax, gst=0 ( removal of GST, tariff =0( removal of tariff. 
Table 9: Impact of proposed tax reforms (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Real Investment
	-5.6
	-10.3
	-14.6
	-15.8

	Government Consumption
	20.0
	48.3
	78.3
	91.0

	Government Income
	15.4
	39.4
	65.3
	77.6

	Firm Income
	-1.5
	-4.1
	-4.6
	-5.4

	Tax Revenue
	
	
	
	

	       Tariff revenue
	-0.6
	-0.4
	-1.0
	-2.1

	       Direct tax revenue
	2.8
	7.7
	9.0
	46.0

	       Indirect tax revenue
	30.6
	77.6
	129.7
	130.9

	Wage
	
	
	
	

	       Farm labour
	-6.5
	-16.1
	-18.4
	-22.3

	       Skilled labour
	8.9
	23.8
	28.8
	34.9

	       Unskilled labour
	0.1
	0.1
	-1.3
	-1.6

	Land return
	-7.1
	-18.2
	-20.3
	-24.5

	Capital return
	-1.5
	-4.1
	-4.6
	-5.4


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 
Table 10 Percentage change in consumer prices for selected items (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Wheat irrigated
	-2.9
	-7.3
	-8.4
	-10.9

	Wheat non_irrigated
	-3.2
	1.8
	-9.1
	-11.8

	Paddy IRRI
	-3.5
	-11.9
	-11.5
	-14.5

	Paddy basmati
	-4.0
	-10.0
	-13.0
	-16.4

	Cotton
	-6.0
	-12.5
	-14.8
	-17.7

	Sugarcane
	-9.0
	-20.4
	-24.0
	-28.9

	Other major crops
	-4.1
	-10.2
	-11.3
	-14.1

	Fruits_ vegetables
	-2.1
	-4.3
	-5.7
	-7.6

	Livestock_cattle_dairy
	-2.1
	-0.6
	-6.6
	-9.8

	Poultry
	-0.8
	2.9
	-2.4
	-3.6

	Forestry
	-1.4
	6.9
	-4.0
	-5.3

	Fishing Industry
	0.6
	9.7
	1.1
	0.9

	Mining
	5.1
	3.4
	7.2
	7.2

	Vegetable oil
	1.4
	3.0
	3.5
	2.9

	Wheat milling
	-0.3
	0.0
	-0.6
	-1.9

	Rice milling IRRI
	0.2
	10.7
	0.7
	0.0

	Rice milling Basmati
	-0.3
	9.9
	-0.7
	-1.7

	Sugar
	1.3
	0.7
	2.1
	0.9

	Other food
	11.3
	4.2
	14.5
	14.5

	Cotton lint_yarn
	3.3
	-1.8
	3.5
	2.9

	Textiles
	3.0
	17.9
	8.4
	9.0

	Leather
	1.2
	19.9
	7.2
	6.6

	Wood products
	0.5
	3.4
	2.9
	3.2

	Chemicals
	1.8
	3.2
	3.8
	3.6

	Petroleum refining
	9.3
	4.9
	13.2
	13.3

	Other manufacturing
	2.1
	2.8
	3.9
	3.7

	Energy
	5.0
	7.3
	11.0
	12.5

	Construction
	0.4
	0.0
	0.5
	0.7

	Commerce
	1.3
	13.1
	13.4
	14.0

	Transport
	3.6
	3.8
	6.5
	6.5

	Housing
	1.8
	4.6
	3.0
	5.7

	Private services
	2.3
	5.4
	17.7
	18.6

	Public services 
	7.1
	17.4
	34.5
	39.0


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 11 Percentage change in return to land (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Wheat irrigated
	-6.8
	-18.2
	-20.6
	-25.4

	Wheat non_irrigated
	-7.8
	-20.7
	-23.2
	-28.4

	Paddy IRRI
	-6.8
	-22.0
	-21.5
	-26.2

	Paddy basmati
	-7.3
	-33.0
	-23.6
	-28.9

	Cotton
	-13.2
	-25.3
	-30.3
	-35.1

	Sugarcane
	-15.2
	-33.3
	-39.1
	-46.5

	Other major crops
	-6.2
	-16.4
	-17.7
	-21.5

	Fruits_ vegetables
	-3.9
	-10.9
	-13.4
	-16.5

	Forestry
	-1.0
	-1.8
	-3.1
	-4.0


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 12 Percentage change in capital returns in selected sectors (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Livestock_cattle_dairy
	-4.3
	-22.5
	-16.1
	-21.7

	Poultry
	-1.3
	-15.7
	-6.9
	-8.3

	Fishing Industry
	-2.4
	-6.9
	-6.6
	-7.2

	Mining
	-3.5
	-2.4
	-7.1
	-8.1

	Vegetable oil
	-1.8
	-0.9
	-4.3
	-5.1

	Wheat milling
	2.5
	4.7
	4.5
	3.7

	Rice milling IRRI
	4.5
	9
	11.4
	13.4

	Rice milling Basmati
	4.5
	5.8
	12
	13.9

	Sugar
	2.5
	7
	6.4
	6.3

	Other food
	-3.5
	-1.3
	-6
	-5.8

	Cotton lint_yarn
	0.3
	6.7
	5.9
	7.2

	Textiles
	-2.3
	-6.7
	-1.7
	-1.7

	Leather
	11.9
	3.6
	26.2
	34.6

	Wood products
	-4.4
	-6.4
	-10.3
	-11

	Chemicals
	-4.2
	-5.7
	-11.9
	-13.9

	Petroleum refining
	-3.4
	4.1
	-1.9
	-2.1

	Other manufacturing
	-9
	-12.2
	-20
	-21.8

	Energy
	1
	6.3
	5.9
	7.5

	Construction
	0.3
	3.2
	1.2
	1.9

	Commerce
	-0.5
	-3.4
	-2.8
	-3.4

	Transport
	0
	2.1
	0.2
	-0.3

	Housing
	1.7
	5.2
	2.7
	6

	Private services
	2.6
	6.7
	2.6
	3.5


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 13 Percentage change in selected exports (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Fruits_ vegetables
	4.2
	11.3
	12.7
	15.5

	Poultry
	1.9
	11.4
	6.0
	7.4

	Fishing Industry
	0.0
	2.6
	1.3
	1.3

	Mining
	-1.9
	-5.7
	-7.5
	-9.4

	Vegetable oil
	-3.0
	-2.4
	-5.8
	-5.3

	Rice milling Basmati
	1.3
	1.9
	3.8
	5.0

	Other food
	-2.4
	-4.8
	-6.4
	-7.1

	Cotton lint_yarn
	-0.7
	3.3
	-1.2
	-1.3

	Textiles
	-6.2
	-13.5
	-14.5
	-16.4

	Leather
	1.9
	-9.7
	-1.9
	0.0

	Chemicals
	-2.1
	-3.2
	-5.3
	-5.3

	Other manufacturing
	-1.5
	-2.9
	-4.9
	-5.9

	Transport
	-2.0
	-1.4
	-3.3
	-3.9

	Private services
	-0.4
	-0.1
	-2.8
	-3.2


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 14 Percentage change in selected imports (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Wheat irrigated
	-3.2
	-9.7
	-12.9
	-12.9

	Fruits_ vegetables
	-2.2
	-5.9
	-6.7
	-8.1

	Livestock_cattle_dairy
	-2.8
	-12.5
	-8.3
	-11.1

	Fishing Industry
	-0.8
	-5.0
	-2.8
	-2.9

	Mining
	-2.5
	-3.6
	-5.3
	-6.0

	Vegetable oil
	0.0
	-2.5
	-1.7
	-2.9

	Wheat milling
	-2.4
	-7.1
	-8.3
	-10.7

	Sugar
	-3.6
	-3.6
	-7.1
	-7.1

	Other food
	-1.8
	-0.9
	-1.8
	-1.8

	Cotton lint_yarn
	-4.1
	-13.7
	-11.0
	-12.3

	Textiles
	1.8
	0.6
	5.4
	5.4

	Chemicals
	-0.6
	-1.5
	-1.9
	-2.4

	Petroleum refining
	-0.3
	0.3
	0.0
	-0.3

	Other manufacturing
	-2.7
	-4.9
	-6.4
	-7.0

	Private services
	2.3
	4.1
	5.0
	6.4


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 15 Aggregated employment changes under Sim-A (% change over base)*
	
	Unskilled labour
	Farmer
	Skilled labour

	Wheat irrigated
	-1.4
	0.6
	

	Paddy IRRI
	-7.1
	0.0
	

	Cotton
	-6.6
	-4.9
	

	Sugarcane
	-9.1
	-5.7
	

	Other major crops
	-0.6
	0.7
	

	Fruits_ vegetables
	1.3
	3.1
	

	Livestock_cattle_dairy
	-3.2
	
	

	Fishing Industry
	-1.8
	
	

	Mining
	-10.0
	
	-9.3

	Vegetable oil
	0.0
	
	-16.7

	Wheat milling
	3.7
	
	-10.0

	Rice milling IRRI
	14.3
	
	0.0

	Rice milling Basmati
	6.7
	
	-5.3

	Sugar
	6.1
	
	-9.0

	Other food
	-5.1
	
	-15.9

	Cotton lint_yarn
	0.0
	
	-11.5

	Textiles
	-4.3
	
	-14.9

	Leather
	33.3
	
	0.0

	Wood products
	-4.0
	
	-5.7

	Chemicals
	0.0
	
	-5.3

	Cement_bricks
	-16.7
	
	-17.9

	Petroleum refining
	0.0
	
	-5.7

	Other manufacturing
	-3.9
	
	-8.6

	Energy
	0.0
	
	-3.8

	Construction
	0.3
	
	-11.5

	Commerce
	-0.3
	
	-4.4

	Transport
	-0.1
	
	-10.3

	Private services
	3.2
	
	-7.2

	Public services 
	
	
	8.5


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 16 Aggregated employment changes under Sim-B (% change over base)*

	
	Unskilled labour
	Farmer
	Skilled labour

	Wheat irrigated
	-4.7
	-0.6
	

	Wheat non_irrigated
	-11.1
	0.0
	

	Paddy IRRI
	-7.1
	0.0
	

	Paddy basmati
	-18.8
	-15.4
	

	Cotton
	-10.5
	-7.3
	

	Sugarcane
	-18.2
	-14.3
	

	Other major crops
	-2.7
	1.1
	

	Fruits_ vegetables
	2.1
	6.2
	

	Livestock_cattle_dairy
	-17.5
	
	

	Poultry
	-12.5
	
	

	Forestry
	11.8
	14.3
	

	Fishing Industry
	-5.4
	
	

	Mining
	-10.0
	
	-16.7

	Vegetable oil
	0.0
	
	-33.3

	Wheat milling
	7.4
	
	-22.0

	Rice milling IRRI
	14.3
	
	-11.1

	Rice milling Basmati
	6.7
	
	-21.1

	Sugar
	12.1
	
	-20.5

	Other food
	0.0
	
	-28.6

	Cotton lint_yarn
	12.5
	
	-19.8

	Textiles
	-10.0
	
	-34.5

	Leather
	0.0
	
	-20.0

	Wood products
	-4.0
	
	-13.2

	Chemicals
	0.0
	
	-10.5

	Cement_bricks
	-22.2
	
	-28.2

	Petroleum refining
	0.0
	
	-5.7

	Other manufacturing
	-6.6
	
	-16.0

	Energy
	2.2
	
	-7.1

	Construction
	4.6
	
	-23.9

	Commerce
	-1.8
	
	-11.8

	Transport
	2.4
	
	-21.6

	Private services
	8.3
	
	-17.0

	Public services 
	
	
	18.4


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 17 Aggregated employment changes under Sim-C (% change over base)*

	
	Unskilled labour
	Farmer
	Skilled labour

	Wheat irrigated
	-4.7
	-0.6
	

	Wheat non_irrigated
	-11.1
	0.0
	

	Paddy IRRI
	-7.1
	0.0
	

	Paddy basmati
	-6.3
	-7.7
	

	Cotton
	-13.8
	-9.8
	

	Sugarcane
	-22.7
	-17.1
	

	Other major crops
	-1.8
	2.2
	

	Fruits_ vegetables
	2.1
	6.7
	

	Livestock_cattle_dairy
	-11.5
	
	

	Poultry
	-4.2
	
	

	Forestry
	11.8
	14.3
	

	Fishing Industry
	-3.6
	
	

	Mining
	-10.0
	
	-22.2

	Vegetable oil
	0.0
	
	-33.3

	Wheat milling
	7.4
	
	-28.0

	Rice milling IRRI
	14.3
	
	-22.2

	Rice milling Basmati
	20.0
	
	-15.8

	Sugar
	12.1
	
	-25.6

	Other food
	-5.1
	
	-38.1

	Cotton lint_yarn
	12.5
	
	-26.0

	Textiles
	-1.4
	
	-33.3

	Leather
	33.3
	
	0.0

	Wood products
	-4.0
	
	-17.0

	Chemicals
	0.0
	
	-15.8

	Cement_bricks
	-33.3
	
	-38.5

	Petroleum refining
	0.0
	
	-11.4

	Other manufacturing
	-9.2
	
	-21.6

	Energy
	4.3
	
	-9.2

	Construction
	3.8
	
	-30.3

	Commerce
	-0.8
	
	-13.3

	Transport
	2.0
	
	-27.2

	Private services
	5.0
	
	-24.7

	Public services 
	
	
	22.4


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 18 Aggregated employment changes under Sim-D (% change over base)*

	
	Unskilled labour
	Farmer
	Skilled labour

	Wheat irrigated
	-6.0
	-1.1
	

	Wheat non_irrigated
	-11.1
	0.0
	

	Paddy IRRI
	-7.1
	0.0
	

	Paddy basmati
	-12.5
	-7.7
	

	Cotton
	-15.8
	-10.6
	

	Sugarcane
	-27.3
	-22.9
	

	Other major crops
	-2.4
	2.6
	

	Fruits_ vegetables
	2.5
	7.8
	

	Livestock_cattle_dairy
	-15.5
	
	

	Poultry
	-4.2
	
	

	Forestry
	11.8
	14.3
	

	Fishing Industry
	-5.4
	
	

	Mining
	-10.0
	
	-24.1

	Vegetable oil
	0.0
	
	-33.3

	Wheat milling
	7.4
	
	-34.0

	Rice milling IRRI
	28.6
	
	-22.2

	Rice milling Basmati
	20.0
	
	-21.1

	Sugar
	12.1
	
	-30.8

	Other food
	-5.1
	
	-41.3

	Cotton lint_yarn
	12.5
	
	-29.2

	Textiles
	0.0
	
	-37.5

	Wood products
	-4.0
	
	-18.9

	Chemicals
	-6.7
	
	-21.1

	Cement_bricks
	-33.3
	
	-41.0

	Petroleum refining
	0.0
	
	-14.3

	Other manufacturing
	-10.5
	
	-24.1

	Energy
	4.3
	
	-10.9

	Construction
	5.4
	
	-34.3

	Commerce
	-0.9
	
	-15.4

	Transport
	1.7
	
	-31.6

	Housing
	
	
	

	Private services
	6.6
	
	-28.2

	Public services 
	
	
	25.6


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 19 Percentage change in household consumption (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Large Farmers_Sindh                              
	-5.2
	-12.2
	-14.0
	-22.7

	Large Farmers_Punjab                             
	-4.2
	-10.7
	-12.0
	-20.5

	Large Farmers_Other Pakistan                     
	-4.1
	-9.3
	-10.3
	-19.6

	Medium Farmers_Sindh                             
	-4.2
	-10.6
	-12.0
	-20.5

	Medium Farmers_Punjab                            
	-3.4
	-8.7
	-9.8
	-18.0

	Medium Farmers_Other Pakistan                    
	-4.1
	-10.9
	-12.1
	-20.7

	Small Farmers_Sindh                              
	-2.7
	-7.1
	-8.0
	-16.1

	Small Farmers_Punjab                             
	-2.7
	-6.9
	-8.0
	-15.9

	Small Farmers_Other Pakistan                     
	-2.2
	-5.6
	-6.6
	-14.3

	Small Farm Renters_landless_Sindh                
	-2.7
	-6.5
	-7.7
	-9.2

	Small Farm Renters_landless_Punjab               
	-2.5
	-6.2
	-7.3
	-8.9

	Small Farm Renters_landeless_Other Pakistan      
	-2.1
	-6.3
	-7.0
	-9.2

	Rural agricultural workers_landless_Sindh        
	-0.5
	-1.5
	-2.5
	-3.0

	Rural agricultural workers_landless_Punjab       
	-0.6
	-1.7
	-2.6
	-3.2

	Rural agricultural workers_landess_Other Pakistan
	-1.1
	-2.2
	-3.3
	-4.4

	Rural non_farm non_poor                          
	-0.7
	-1.8
	-2.7
	-3.3

	Rural non_farm poor                              
	-0.9
	-2.4
	-3.2
	-3.8

	Urban non_poor                                   
	2.8
	7.7
	9.1
	11.0

	Urban Poor
	-0.2
	-0.5
	-1.7
	-2.1


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 20: Poverty impact of proposed tax reforms (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Overall Pakistan
	
	
	
	

	FGT(0)
	2.1
	4.7
	5.6
	14.2

	FGT(1)
	2.4
	4.9
	5.1
	6.5

	FGT(2)
	2.6
	5.4
	5.7
	7.1

	Punjab Province
	
	
	
	

	FGT(0)
	0.9
	3.7
	4.7
	7.5

	FGT(1)
	0.3
	0.8
	0.8
	1.0

	FGT(2)
	0.2
	0.5
	0.5
	0.7

	Sindh Province
	
	
	
	

	FGT(0)
	4.9
	4.9
	4.9
	8.2

	FGT(1)
	9.3
	10.2
	10.3
	10.8

	FGT(2)
	10.5
	11.1
	11.1
	11.4

	N.W.F.P
	
	
	
	

	FGT(0)
	1.4
	1.4
	1.4
	5.8

	FGT(1)
	0.2
	0.5
	0.7
	0.8

	FGT(2)
	0.2
	0.4
	0.4
	0.5

	Baluchistan Province
	
	
	
	

	FGT(0)
	0.0
	0.0
	0.0
	6.9

	FGT(1)
	0.4
	0.8
	0.8
	1.1

	FGT(2)
	0.2
	0.4
	0.4
	0.5


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 

Table 21: Inequality impact of proposed tax reforms (% change over base)*
	
	Sim-A
	Sim-B
	Sim-C
	Sim-D

	Overall Pakistan
	
	
	
	

	Gini
	0.6
	1.0
	1.3
	1.5

	GE(1)**
	1.0
	1.8
	2.3
	2.8

	GE(0)
	1.2
	2.2
	2.8
	3.4

	GE(2)
	0.8
	1.5
	2.2
	2.7

	Punjab Province
	
	
	
	

	Gini
	0.5
	1.0
	1.3
	1.5

	GE(1)
	0.9
	1.9
	2.5
	3.1

	GE(0)
	1.0
	2.2
	2.7
	3.4

	GE(2)
	1.1
	2.2
	3.0
	3.7

	Sindh Province
	
	
	
	

	Gini
	1.0
	1.7
	1.9
	2.3

	GE(1)
	1.7
	2.9
	3.3
	3.9

	GE(0)
	2.1
	3.5
	4.0
	4.7

	GE(2)
	1.4
	2.4
	2.9
	3.5

	N.W.F.P
	
	
	
	

	Gini
	0.5
	1.0
	1.5
	1.8

	GE(1)
	1.0
	2.0
	3.0
	3.6

	GE(0)
	1.1
	2.2
	3.2
	3.8

	GE(2)
	1.2
	2.3
	3.6
	4.3

	Baluchistan Province
	
	
	
	

	Gini
	-0.2
	-0.4
	-0.3
	-0.3

	GE(1)
	-0.5
	-1.0
	-0.8
	-1.0

	GE(0)
	-0.1
	-0.1
	0.2
	0.3

	GE(2)
	-0.9
	-1.9
	-1.9
	-2.3


*Sim-A: Increasing GST rate by 33 percent, Sim-B: 10 percent GST on presently zero-rated goods, Sim-C: Increasing GST rate by 33 percent + GST on services, Sim-D: Increasing GST rate by 33 percent + GST on services +  5 percent flat tax on agricultural incomes 
** GE ranges from zero (complete inequality) to infinity. See Cowell (1995). An increase in GE parameter implies less sensitivity towards inequality at the lower end of the distribution. GE(1) is Theil index of inequality that gives equal weight to the entire income distribution. GE(0) is the mean log deviation, giving higher weight to income differences at the lower end of distribution. GE(2) is one half the squared coefficient of variations and gives more weight at the upper end.
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9. Annexures

Annex 1 Types of Taxes and Origin of Tax Levy

	Taxes
	Destination
	Taxes
	Destination

	Income tax
	Federal
	Property tax
	Provincial

	Wealth tax
	Federal
	Vehicle tax
	Provincial

	Workers welfare fund
	Federal
	Professional tax
	Provincial

	Turnover tax
	Federal
	Stamp duty
	Provincial

	Corporate asset tax
	Federal
	Entertainment tax
	Provincial

	Corporate income tax
	Federal
	Betterment tax
	Provincial

	Import duties
	Federal
	Social security contribution
	Provincial

	Import surcharge
	Federal
	Explosive licence fee
	Provincial

	Export duties
	Federal
	Provincial education cess
	Provincial

	Iqra surcharge
	Federal
	Provincial capital gains tax
	Provincial

	Income tax on imports
	Federal
	Punjab airport tax
	Provincial

	Import licence fee
	Federal
	Provincial excise duty
	Provincial

	Sales tax registration 
	Federal
	Karachi dock labour board cess
	Provincial

	General sales tax
	Federal
	Cess on hostels
	Provincial

	Export registration fee
	Federal
	Cotton fees
	Provincial

	Import registration fee
	Federal
	Paddy development cess
	Provincial

	Central excise duty
	Federal
	Provincial excise duty
	Provincial

	Capital value tax
	Federal
	Land revenue tax
	Provincial

	Export development surcharge
	Federal
	Stamps duty
	Provincial

	Development surcharge on petroleum
	Federal
	Employee old age benefit contribution
	Provincial

	Gas development surcharge
	Federal
	Trade tax on jewellers, garment shops imposed by  Baluchistan
	Provincial

	Gift tax
	Federal
	Octroi consisting of import and export tax
	Municipal corporations


	Workers participation fund
	Federal
	Property tax levied at 3-4 per cent of the value of transaction
	Municipal 

	Federal education cess
	Federal
	Licence fee from vendors and shopkeepers
	Municipal 

	Estate duty/property tax
	Federal
	Auction of bus-stops and stands for other vehicles
	Municipal 

	Zakat
	Federal
	Auction of vegetable markets and slaughter houses
	Municipal 

	Ushr
	Federal
	Water tax
	Municipal 

	Oilseeds development cess on companies
	Federal
	Fee for advertisement boards
	Municipal 

	Tobacco cess
	Federal
	Fee from the approval of construction maps
	Municipal 

	Cotton cess
	Federal
	Auction of public latrines
	Local bodies

	Development surcharge on electricity
	Federal
	Disposal of trash and sewer water
	Local bodies

	Textile technology cess
	Federal
	Withholding taxes on mobile phone cards
	Federal

	Airport tax
	Federal
	Withholding tax on electricity
	Federal

	Cargo tax
	Federal
	Withholding tax on telephone 
	Federal

	Capital gains tax
	Federal
	Withholding tax on imports
	Federal


Annex 2 Maximum-likelihood Multinomial Logit Results (Household Heads)
	
	Coefficient
	SE
	Z
	 P>|z|

	1. Agriculture wage employment
	
	
	
	

	Age
	0.218
	0.029
	7.430
	0.000

	Age Square
	-0.003
	0.000
	-10.060
	0.000

	Province
	-1.037
	0.077
	-13.410
	0.000

	Marst
	0.541
	0.074
	7.300
	0.000

	Tenure
	2.694
	0.183
	14.760
	0.000

	Household Size
	-0.016
	0.007
	-2.170
	0.030

	Predicted Earnings (Agriculture_self)
	-0.835
	0.097
	-8.560
	0.000

	Predicted Earnings (Agriculture_wage)
	0.320
	0.068
	4.710
	0.000

	Predicted Earnings (Rural_formal)
	6.274
	0.419
	14.980
	0.000

	Constant
	-73.568
	6.550
	-11.230
	0.000

	2. Rural informal earnings
	
	
	
	

	Age
	0.279
	0.055
	5.050
	0.000

	Age Square
	-0.004
	0.001
	-7.060
	0.000

	Province
	-1.455
	0.194
	-7.500
	0.000

	Marst
	0.865
	0.163
	5.320
	0.000

	Tenure
	3.704
	0.438
	8.450
	0.000

	Household Size
	-0.075
	0.013
	-5.830
	0.000

	Predicted Earnings (Agriculture_self)
	-0.739
	0.207
	-3.580
	0.000

	Predicted Earnings (Agriculture_wage)
	0.853
	0.213
	4.000
	0.000

	Predicted Earnings (Rural_formal)
	8.983
	1.070
	8.400
	0.000

	Constant
	-113.603
	16.587
	-6.850
	0.000

	3. Rural formal earnings
	
	
	
	

	Age
	0.190
	0.030
	6.440
	0.000

	Age Square
	-0.003
	0.000
	-9.310
	0.000

	Province
	-0.893
	0.078
	-11.500
	0.000

	Marst
	0.730
	0.079
	9.280
	0.000

	Tenure
	2.372
	0.178
	13.310
	0.000

	Household Size
	-0.014
	0.008
	-1.700
	0.088

	Predicted Earnings (Agriculture_self)
	0.770
	0.093
	8.290
	0.000

	Predicted Earnings (Agriculture_wage)
	0.679
	0.071
	9.570
	0.000

	Predicted Earnings (Rural_formal)
	5.174
	0.409
	12.650
	0.000

	Constant
	-82.969
	6.464
	-12.840
	0.000

	4. Urban unskilled earnings
	
	
	
	

	Age
	0.169
	0.054
	3.120
	0.002

	Age Square
	-0.003
	0.001
	-4.690
	0.000

	Province
	-1.175
	0.193
	-6.100
	0.000

	Marst
	0.635
	0.168
	3.790
	0.000

	Tenure
	1.931
	0.424
	4.550
	0.000

	Household Size
	-0.038
	0.014
	-2.660
	0.008

	Predicted Earnings (Agriculture_self)
	-0.221
	0.220
	-1.000
	0.316

	Predicted Earnings (Agriculture_wage)
	1.096
	0.206
	5.320
	0.000

	Predicted Earnings (Rural_formal)
	6.119
	1.023
	5.980
	0.000

	Constant
	-82.177
	16.386
	-5.010
	0.000

	5. Urban skilled earnings
	
	
	
	

	Age
	0.201
	0.025
	7.940
	0.000

	Age Square
	-0.003
	0.000
	-10.640
	0.000

	Province
	-0.968
	0.066
	-14.730
	0.000

	Marst
	0.697
	0.066
	10.480
	0.000

	Tenure
	1.323
	0.148
	8.920
	0.000

	Household Size
	-0.034
	0.008
	-4.420
	0.000

	Predicted Earnings (Agriculture_self)
	1.233
	0.084
	14.640
	0.000

	Predicted Earnings (Agriculture_wage)
	0.666
	0.054
	12.260
	0.000

	Predicted Earnings (Rural_formal)
	3.954
	0.334
	11.850
	0.000

	Constant
	-71.582
	5.403
	-13.250
	0.000


Annex 3 Maximum-likelihood Multinomial Logit Results (Household Members)

	1. Agriculture wage employment
	Coefficient
	SE
	Z
	 P>|z|

	Age
	0.393
	0.035
	11.170
	0.000

	Age square
	-0.005
	0.000
	-11.670
	0.000

	Province
	-0.956
	0.091
	-10.480
	0.000

	Marital status
	0.532
	0.078
	6.840
	0.000

	Tenure (of housing)
	2.273
	0.251
	9.070
	0.000

	Relation to household head
	-0.046
	0.015
	-3.090
	0.002

	Household size
	-0.039
	0.007
	-5.930
	0.000

	Predicted Earnings (Agriculture_self)
	-0.272
	0.085
	-3.190
	0.001

	Predicted Earnings (Agriculture_wage)
	0.099
	0.101
	0.980
	0.327

	Predicted Earnings (Rural_formal)
	4.825
	0.609
	7.920
	0.000

	Constant
	-67.637
	7.460
	-9.070
	0.000

	2. Rural informal earnings
	
	
	
	

	Age
	0.663
	0.059
	11.170
	0.000

	Age square
	-0.009
	0.001
	-12.020
	0.000

	Province
	-1.497
	0.148
	-10.140
	0.000

	Marital status
	1.148
	0.126
	9.100
	0.000

	Tenure (of housing)
	4.327
	0.419
	10.330
	0.000

	Relation to household head
	-0.076
	0.024
	-3.130
	0.002

	Household size
	-0.047
	0.009
	-5.340
	0.000

	Predicted Earnings (Agriculture_self)
	-0.006
	0.139
	-0.040
	0.967

	Predicted Earnings (Agriculture_wage)
	-0.025
	0.175
	-0.140
	0.886

	Predicted Earnings (Rural_formal)
	10.183
	1.029
	9.890
	0.000

	Constant
	-143.916
	12.154
	-11.840
	0.000

	3. Rural formal earnings
	
	
	
	

	Age
	0.364
	0.024
	15.200
	0.000

	Age square
	-0.005
	0.000
	-16.300
	0.000

	Province
	-0.804
	0.059
	-13.670
	0.000

	Marital status
	0.841
	0.054
	15.650
	0.000

	Tenure (of housing)
	1.850
	0.159
	11.670
	0.000

	Relation to household head
	-0.042
	0.012
	-3.620
	0.000

	Household size
	0.003
	0.005
	0.560
	0.578

	Predicted Earnings (Agriculture_self)
	1.311
	0.056
	23.550
	0.000

	Predicted Earnings (Agriculture_wage)
	0.243
	0.064
	3.830
	0.000

	Predicted Earnings (Rural_formal)
	3.849
	0.381
	10.090
	0.000

	Constant
	-76.651
	4.670
	-16.410
	0.000

	4. Urban unskilled earnings
	
	
	
	

	Age
	0.558
	0.056
	10.030
	0.000

	Age square
	-0.007
	0.001
	-10.640
	0.000

	Province
	-1.475
	0.136
	-10.870
	0.000

	Marital status
	1.037
	0.121
	8.570
	0.000

	Tenure (of housing)
	2.781
	0.376
	7.390
	0.000

	Relation to household head
	-0.047
	0.024
	-1.930
	0.053

	Household size
	-0.014
	0.009
	-1.530
	0.125

	Predicted Earnings (Agriculture_self)
	0.620
	0.127
	4.870
	0.000

	Predicted Earnings (Agriculture_wage)
	0.051
	0.154
	0.330
	0.742

	Predicted Earnings (Rural_formal)
	7.791
	0.919
	8.480
	0.000

	Constant
	-118.698
	10.958
	-10.830
	0.000

	5. Urban skilled earnings
	
	
	
	

	Age
	0.287
	0.018
	15.850
	0.000

	Age square
	-0.004
	0.000
	-17.110
	0.000

	Province
	-0.760
	0.046
	-16.570
	0.000

	Marital status
	0.502
	0.048
	10.370
	0.000

	Tenure (of housing)
	0.681
	0.119
	5.710
	0.000

	Relation to household head
	0.007
	0.010
	0.760
	0.448

	Household size
	-0.029
	0.004
	-6.420
	0.000

	Predicted Earnings (Agriculture_self)
	1.901
	0.044
	42.740
	0.000

	Predicted Earnings (Agriculture_wage)
	0.621
	0.048
	13.020
	0.000

	Predicted Earnings (Rural_formal)
	2.308
	0.285
	8.080
	0.000

	Constant
	-62.518
	3.564
	-17.540
	0.000


Annex 4 Heckman Selection Model

	
	Coefficient
	SE
	z
	 P>|z|

	1. Agriculture wage employment
	
	
	
	

	Years of Education
	0.016
	0.006
	2.670
	0.008

	Potential Experience
	0.139
	0.011
	12.700
	0.000

	Potential Experience Square
	-0.002
	0.000
	-12.620
	0.000

	Sex
	-2.660
	0.174
	-15.260
	0.000

	Province
	0.055
	0.014
	3.810
	0.000

	Marital Status
	0.053
	0.021
	2.500
	0.012

	Tenure (of housing)
	0.111
	0.035
	3.190
	0.001

	Constant
	5.485
	0.318
	17.250
	0.000

	Lambda
	1.413
	0.165
	8.570
	0.000

	2. Rural informal earnings
	
	
	
	

	Years of Education
	0.047
	0.005
	8.850
	0.000

	Potential Experience
	0.049
	0.008
	6.280
	0.000

	Potential Experience Square
	-0.001
	0.000
	-5.090
	0.000

	Sex
	-1.573
	0.199
	-7.910
	0.000

	Province
	0.067
	0.011
	6.070
	0.000

	Marital Status
	0.042
	0.021
	2.040
	0.042

	Tenure (of housing)
	-0.021
	0.027
	-0.800
	0.425

	Constant
	8.289
	0.264
	31.370
	0.000

	Lambda
	-0.032
	0.142
	-0.230
	0.821

	3. Rural formal earnings
	
	
	
	

	Years of Education
	-0.018
	0.041
	-0.450
	0.654

	Potential Experience
	-0.025
	0.036
	-0.700
	0.486

	Potential Experience Square
	0.000
	0.001
	0.730
	0.466

	Sex
	-0.429
	0.557
	-0.770
	0.441

	Province
	0.158
	0.020
	7.950
	0.000

	Marital Status
	-0.108
	0.070
	-1.540
	0.123

	Tenure (of housing)
	-0.395
	0.130
	-3.030
	0.002

	Constant
	13.599
	2.191
	6.210
	0.000

	Lambda
	-2.513
	1.018
	-2.470
	0.014

	4. Urban unskilled earnings
	
	
	
	

	Years of Education
	0.063
	0.011
	5.670
	0.000

	Potential Experience
	-0.032
	0.100
	-0.320
	0.748

	Potential Experience Square
	0.001
	0.001
	0.450
	0.654

	Sex
	1.133
	2.602
	0.440
	0.663

	Province
	0.204
	0.133
	1.540
	0.125

	Marital Status
	-0.050
	0.094
	-0.530
	0.598

	Tenure (of housing)
	0.223
	0.372
	0.600
	0.549

	Constant
	11.781
	3.808
	3.090
	0.002

	Lambda
	-2.799
	2.892
	-0.970
	0.333

	5. Urban skilled earnings
	
	
	
	

	Years of Education
	0.004
	0.011
	0.310
	0.757

	Potential Experience
	0.014
	0.007
	2.060
	0.039

	Potential Experience Square
	0.000
	0.000
	-1.570
	0.117

	Sex
	-0.386
	0.099
	-3.890
	0.000

	Province
	0.136
	0.013
	10.250
	0.000

	Marital Status
	-0.012
	0.016
	-0.750
	0.451

	Tenure (of housing)
	0.155
	0.028
	5.490
	0.000

	Constant
	9.000
	0.182
	49.350
	0.000

	Lambda*
	-1.200
	0.148
	-8.120
	0.000


*represents the mills ratio in Heckman two-step procedure. 
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� By efficiency we mean whether the tax leads to an increase or a decrease in welfare and equity consideration is to make sure that the tax is fair to everyone who is paying it. 


� This section also draws from tax policy review being conducted by Vaqar Ahmed for Macro Modeling Project, Planning Commission Pakistan.


� Effective tax rate: Actual tax paid divided by net taxable income before taxes, expressed as a percentage. 


� See Tanzi and Zee (2001) for details on tax policies in developing countries. 


� Positive impacts of simplicity in the tax code can be seen in the form of reduced compliance costs borne by the tax payers. Compliance costs indicate the time and money spent by a tax payer for complying with tax system. 


� An increase in the number of registered tax payers does not necessarily imply that they are also actually paying taxes in a specific year. 


� This definition is in line with the one given in Income Tax Ordinance 2001-02, Central Board of Revenue, Islamabad. 


� Clause [1][2] of Part-III of Second Schedule in the Income Tax Ordinance. 


� Clause [1A] of Part-III of Second Schedule in the Income Tax Ordinance.


� It was then called the Pakistan General Sales Tax Act 1948. 


� See Annex-I for commodity-wise GST status. 


� This is when households are ranked according to their current income level. 


� See also Pakistan Customs Tariff (PCT) 2006. 


� This refers to ‘unweighted’ average customs duty rate. 


� Includes harmonized system. 


� This is the general maximum statutory customs duty rate. However there are also statutory customs duty rates that are well above the general maximum rate in Pakistan. Such ‘tariff peaks’ are observed particularly in the highly protected motor vehicle and edible oils sectors. In addition, alcoholic beverages are also subject to very high customs duty rates, though their commercial/private importation without license is not allowed (World Bank 2006). 


� Baylor (2006) provides a survey of dynamic general equilibrium analysis of tax distortion to show that both capital and labour tax reductions may have greater economic impacts than consumption tax reductions. Similarly Bishop (1979) while analysing the general equilibrium impact of alternate anti-poverty policies, suggests that if markets are competitive and not constrained by minimum wages, then a well designed wage subsidy could raise the wage rates of the unskilled labour.


� This is an example of export rebate, which is a form of subsidy provided to the exporters, enabling them to competitively price their products for the international markets. This is different from the export refinance, which is the rate at which commercial banks provide working capital financing facility to exporters. 


� Excluding oil type-JP 4. 


� This is pre-2006 position. For further details see � HYPERLINK "http://www.mpnr.gov.pk/" ��http://www.mpnr.gov.pk/� . 


� A revised version of this paper was submitted in 2001 and published in the MIMAP technical paper series no. 10.  See also Siddiqui and Kemal (2006) and Siddiqui and Kemal (2002). 


� I acknowledge the background tables provided by Paul Dorosh. Thanks are also due to Mohammed Khan Niazi for a detailed discussion on the SAM-based analysis for Pakistan.  


� Not in present specification of this model. 


� Cororaton and Orden (2007) conducted simulations that include: a) impact of increase in foreign savings, b) increase in world prices of cotton lint, c) improvement in total factor productivity, d) production subsidy. We have used similar elasticity estimates in most instances. 


� The specifications and notations here are same as in Bourguignon et al. (2003) for ease of reference. 


� There are however more categories in our estimated multi-logit function. See Annex 3 and 4. 


� For the profit functions we limited our regressions to farm and non-farm profits. 


� See Immervoll et al. (1999) for details. 


� Estimation of the value of an indirect (or non-cash) benefit to households commonly consists of the following steps (Harding et al. 2006): a) Identifying those households who are likely to use the service in question and calculating how often they use it within a year, b) estimating the cost to government of that usage, and c) multiplying the ‘amount of usage’ by the ‘cost to government’ to derive the annual estimated value then imputed to the household. 


� The working paper presented in PEP-Manila conference also included documentation on a additional feature of the model that decomposes personal income tax system in order to study the redistributive effects of allowances, exemptions, rate etc. 


� For details see WBI (2005). 


� See Deaton and Zaidi (1998) for details. 


� See Frisch (1959), Lahiri et al. (2000). 


� See also Annabi (2006). 


� There may be other objectives as well. See PACE-L model. 


� Annabi and Savard (2004) also show that the integrated CGE-microsimulation model may face issues of convergence and consistency because of the size of the model and the degree of nonlinearity. Also see Colombo (2006).


� This issue is specific to our case, as we are (in this chapter) using an excel-VB environment.


� This statement is specific to excel-VB environment. 


� The data reconciliation follows the routine in Bourguignon et al. (2003).


� Or cantonment boards. 
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