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1. Introduction 

Indirect taxes such as value added taxes (VAT) generate a substantial part of tax revenue in many countries. In fact, VAT systems generate a quarter of the world's tax revenue. Nearly 130 countries now have a VAT system (and over 70 countries adapted to the last 10 years), Keen and Mintz (2004). More focus on internationally mobile tax bases has drawn attention to levying more of the tax burden on indirect taxes as consumption taxes or VAT systems, and less on income taxes, especially capital income, Gordon and Nielsen (1997). During the harmonization of EU taxes, indirect taxes and VAT systems received much attention, Fehr, Rosenberg and Wiegard (1995). A general VAT law covering all private goods and services characterizes the current EU system, but there are still many exemptions from this general instruction.
 Such a VAT system also exists in Norway as a consequence of the Norwegian VAT reform in 2001. The reform introduced a general VAT law on services, but many exemptions are still specified.  

The early literature on optimal taxation with the seminal papers by Ramsey (1927) and Corlett and Hague (1953) provided a strong case for non-uniform commodity taxation. These results were based on severe assumptions, though. The Ramsey-rule was modified by the results in Atkinson and Stiglitz (1972) that recommended uniform commodity taxation.
 If distributional concerns were present, they should be taken care of by a non-linear income tax, combined with a uniform commodity tax, Atkinson and Stiglitz (1976). A general VAT law covering all goods and services, irrespective of the rate structure, implies that the producers' net VAT rate on material inputs equals zero. This is optimal according to the production efficiency theorem, Diamond and Mirrlees (1971).
  A general and uniform VAT system equals a general consumer tax on all goods and services. A non-uniform VAT system with exemptions and zero ratings violates the production efficiency theorem and is not equivalent to a general consumption tax. 

There are several arguments in favor of a general and uniform VAT system, compared to a non-uniform system.
 Such a system may improve economic efficiency and welfare, reduces administration costs and rent-seeking and fraud activities, and may have positive effects on the distribution of welfare between different households. If the initial situation is characterised by a VAT on most goods but only on a few services, introduction of a uniform rate on all goods and services may improve the distribution of welfare between different households since services' share of consumption increases with income. 

Keen (2007) points to the lack of interest in value added taxation from the theoretical second-best literature in spite of the VAT's popularity in practical tax policy. As mentioned above the VAT systems are in general not uniform. Theoretical analyses demand relatively simple models and simple tax structures to be analytical tractable. In practical policies the structures of the economy and the tax systems are quite complex and there is a need for detailed numerical models in order to analyse the effects of different VAT systems. This paper is a contribution to the literature by analysing the welfare effects of an imperfect extension of a non-uniform VAT-system and comparing different non-uniform VAT systems with a uniform and general VAT system for a small open economy as the Norwegian. The analyses are performed on a detailed computable general equilibrium (CGE) model for the small open economy Norway.
 This model differs in many aspects from the more simple theoretical models that fulfill the assumptions from the normative tax theory that recommends uniform commodity tax, combined with no input taxation. The main question to ask is: can the introduction of a non-uniform VAT system including only some services (as the Norwegian VAT reform of 2001 or the EU VAT reform) make the economy worse off than having a VAT system only covering goods? If this is the case will an additional extension to a uniform general VAT system become welfare superior to one or both of the non-uniform VAT systems? 
In order to answer these questions we analyse the welfare effects of the different VAT systems in the Norwegian economy. The baseline VAT system is a non-uniform VAT system mainly covering goods.   This baseline VAT system is then compared with a general VAT system characterised by a uniform VAT rate on all goods and services, including public goods and services, and the non-uniform VAT reform of 2001. The Norwegian VAT reform of 2001 was a step in the direction of a general VAT system by including many services, but there are still many exemptions, zero ratings and lower rates. Especially the VAT rate on food and non-alcoholic beverages is half the general VAT rate. As will be explained below, one cannot on purely theoretical grounds establish the welfare rankings of these three VAT systems when there are pre-existing distortions as tax wedges and market power in the economy.

The different VAT systems are analysed by using an intertemporal disaggregated CGE model for the Norwegian economy. The model is well designed for analysing the described reforms since it distinguishes between many industries, input factors and consumer goods and services. The model has a detailed description of the Norwegian system of direct and indirect taxes. Specifically, net VAT rates on the input factors and gross VAT rates on the consumer goods and services are included in the model. We disregard effects on costs of administration, rent seeking and distribution of welfare between households.
 The model emphasizes the small open economy characteristics as given world market prices and interest rate. 

When comparing the two different non-uniform VAT systems our analysis show that an imperfect extension of the VAT system to cover more services is welfare inferior to the baseline non-uniform VAT system only covering goods. However a general and uniform VAT system is welfare superior to both the non-uniform systems. Obtaining efficiency in production is important for the welfare effects of the different VAT systems. An imperfect extension of the VAT system contributes to reduce efficiency in production and then deteriorates welfare. In addition the uniform and general VAT system reduces initial wedges created by the baseline VAT system that causes inefficiencies in deliveries to the export and domestic markets. For a small open economy with completely elastic export demand there is no terms of trade loss of a full VAT-withdraw on material inputs. 

The paper is organised as follows; in section 2 we give an outline of the numerical model, in section 3 we discuss anticipated welfare effects of the different reforms in the VAT systems and in section 4 we specify the policy alternatives in more details. In section 5 the numerical results are presented and section 6 concludes. 
2.
Basic features of the CGE model

To analyze the welfare effects of VAT systems, we use an intertemporal CGE model for the Norwegian economy.
 The model gives a detailed description of taxes, production and consumption structures in the Norwegian economy. Especially the system of indirect taxation as VAT taxation is described in detail as the net VAT rates on the input factors and gross VAT rates on the consumptions of goods and services are included in the model, see section 4 for further details. The model has 41 private and 8 governmental production activities and 26 consumer goods. Below we briefly outline some of the important features of the model. A more detailed description of the model is found in Bye (2000) and Fæhn and Holmøy (2000).

The structure of the production technology is represented by a nested tree-structure of CES-aggregates. All factors are completely mobile and malleable
. The model incorporates both the small open economy assumption of given world market prices, and avoids complete specialization through decreasing returns to scale. Producer behavior is generally specified at the firm level. All producers are considered as price takers in the world market, but have market power in the home market
. The entry-exit condition requires that the after tax pure rents equal fixed costs for the marginal firm. The dynamics due to intertemporal behavior are captured by model consistent capital gains in the user costs of capital. 
  The investment tax and the VAT are part of the purchaser price of new investments, which in turn is included in the user costs of real capital
. The model distinguishes between three endogenously determined kinds of real capital; buildings, machinery and transport equipment. 

Consumption, labor supply and savings result from the decisions of an infinitely lived representative consumer, maximizing intertemporal utility with perfect foresight. The consumer chooses a path of full consumption subject to an intertemporal budget constraint, which ensures that the present value of full consumption in all future periods does not exceed total wealth (current non-human wealth plus the present value of after tax labor income and net transfers). The distribution of full consumption on material consumption and leisure is determined by the equality of the marginal rate of substitution between leisure and material consumption, and the corresponding net of tax real wage rate. Total material consumption is allocated across 26 different consumer goods according to a nested OCES (Origo adjusted Constant Elasticity of Substitution), Wold (1998).
 

The government collects taxes, distributes transfers, and purchases goods and services from the industries and abroad. Overall government expenditure is exogenous and increases at a constant rate equal to the steady state growth rate of the model. The model incorporates a detailed account of the government’s revenues and expenditures. In the policy experiments it is required that the nominal deficit and real government spending follow the same path as in the baseline scenario, implying revenue neutrality in each period. The model is character​ized by a path dependent steady state solution.

3. Anticipated welfare effects

In this section we present results from the normative tax theory and discuss whether these results are relevant for our CGE model and the welfare effects of our policy analyses. As mentioned above the Norwegian tax system is included in the model. In addition to the VAT system there is other indirect taxes as e.g. tariffs and Pigou taxes
, and direct income taxation. Generally, the tax rates are not second best optimal.

A uniform consumption tax is not expected to be optimal in our CGE model since the representative consumer's preferences are weakly separable between goods and services on one side and leisure on the other, and the aggregate of goods and services consists of a nested tree of quasi-homothetic CES-aggregates.  Separate analyses of the demand system in use shows that the consumer’s utility of material consumption is higher if goods and services that are inelastic in demand is  taxed relatively harder than more elastic ones, implying a Ramsey rule tax setting.
 

The model of producer behaviour  in the CGE model is characterized by decreasing returns to scale in all variable input factors (including real capital). With decreasing returns a zero input tax is optimal only if profits can be taxed at appropriate rates, Dasgupta and Stiglitz (1972). These appropriate tax rates are not present in the current Norwegian tax system. There is perfect competition in the export market, while there is monopolistic competition in the domestic market. When imperfect competition is present, non-taxation of intermediate goods is not optimal, Myles (1989) and Konishi (1990). Rather the taxation should encourage the use of intermediate goods that are demanded elastically and reduce the use of those with inelastic demand, Konishi (1990). This has been termed the production side Ramsey rule, Myles (1995). The degree of imperfect competition in our CGE model is not large and the importance of this production side Ramsey rule should not be exaggerated, though. However, all these results indicate that some kind of Ramsey rule tax setting is optimal in the CGE model both concerning commodity taxation and taxation of intermediate goods.

Given the complexity of our CGE model and the non-optimal initial tax system, it is a priori not possible to argue whether a general and uniform VAT system is welfare superior to a non-uniform VAT system.  The total welfare rankings of the different VAT systems are therefore left for the numerical simulations presented in section 5. When analysing the welfare effects of the different VAT systems we focus on the importance of the initial wedges created by the non-optimal initial system of direct and indirect taxation and by the different market structures. We employ the following rule of thumb; a reallocation of resources from a low-taxed activity to a high-taxed activity, ceteris paribus, will in most cases imply higher welfare.

4. The policy experiments

The baseline scenario is a simulation of the pre-reform tax system.
 The VAT system included a general VAT law concerning goods and there were only few exemptions. Services and the public sector were not included in the general VAT law, but the VAT Act specified a limited amount of services that was covered by the VAT law. The VAT rate was equal to 23 per cent, but in some cases there were zero rating. 
 The Norwegian VAT system satisfies the destination principle, i.e. exports covered by the VAT area have a zero VAT rate while import of goods and services covered by the VAT area are subject to the domestic VAT rate. In addition there was an investment tax levied on producers covered by the VAT area. The investment tax Act specified many exemptions mainly applying to manufacturing industries.  

The average effective VAT rates on private consumption and average effective VAT and investment tax rates on material inputs and investment goods in the baseline scenario are shown in table 1 and 2, respectively. The average effective VAT rate on private consumption of goods is close to the statutory rate of 23 per cent, while the average effective rate on private consumption of services is only 4.5 per cent. The average effective VAT- and investment tax rate on material inputs and investment goods is close to zero for manufacturing industries while it is considerably higher for service industries. The individual investment tax rates on buildings and machinery are higher, though, since the investment tax mainly is levied on these capital types.

Table 1.
Average effective VAT rates1 (percentage rate) in different policy experiments. 
Private consumption. 1995 

	
	Baseline 
scenario
	General 
VAT reform2 
	Political 
VAT reform2 

	
	
	
	

	  Goods 
	20.9
	22.4
	19.2

	    Food 
	22.4
	22.9
	12.9

	    Electricity 
	20.1
	23.1
	21.0

	    Fuels 
	21.0
	23.0
	21.9

	    Petrol and Car Maintenance
	19.2
	22.9
	21.0

	    Other Goods
	20.9
	22.6
	20.6

	    Durable Consumer Goods 
	20.7
	21.1
	21.7

	  Services
	4.5
	11.7
	5.0

	    Gross Rents*
	1.2
	1.9
	1.3

	    Other Services 
	7.6
	20.7
	8.4

	  Non-profit institutions serving households 
	0.0
	0.0
	0.0

	Private consumption 
	12.8
	16.5
	12.0


* The positive VAT rate on Gross Rents is mainly due to VAT on fees charged on water supply and sanitary services.

These fees are part of gross rents. 


 The average effective VAT rate on private consumption is calculated by dividing public revenues from VAT on private consumption by private consumption excl. of VAT. 

2 Lump sum rebatement

Table 2. 
Average effective VAT- and investment tax rates1 (percentage rate) in different policy experiments. Industries. 1995

	
	Baseline scenario
	General 
VAT reform2 
	Abolition of 
inv. tax 2
	Political  
VAT reform2 

	Total 
	4.0
	0.6
	3.3
	4.1

	   Private Production Sectors
	3.2
	0.7
	2.5
	3.2

	     Primary Industries 
	1.6
	0.0
	0.1
	1.7

	     Prod. and Pipeline Transp. of Oil and Gas
	0.0
	0.0
	0.0
	0.0

	     Manufacturing Industries and Mining
	0.3
	0.0
	0.2
	0.2

	     Production of Electricity 
	4.4
	0.0
	0.4
	4.2

	     Construction 
	2.6
	0.0
	1.4
	2.6

	     Wholesale and Retail Trade 
	3.6
	0.0
	1.4
	3.6

	     Ocean Transp. and Oil and Gas Expl. and Dr. 
	0.0
	0.0
	0.0
	0.0

	     Transport 
	5.3
	0.0
	4.0
	4.8

	     Dwelling Services 
	17.2
	17.2
	17.2
	17.9

	     Finance and Insurance
	11.7
	0.0
	11.6
	15.8

	     Other Private Services
	7.5
	0.0
	6.4
	6.8

	   Government Production Sectors 
	12.6
	0.0
	12.4
	13.8



 The average effective VAT and investment tax rate on material inputs and investment goods is calculated by dividing the public revenue from VAT and investment tax on material inputs and investment goods by the purchase of material inputs and investment goods excl. of VAT and investment tax.

2 Lump sum rebatement.

The first policy experiment is the general VAT reform. This is a general and uniform VAT system that covers all goods and services, including public sector. The VAT rate is equal to 23 per cent, the same rate as in the baseline scenario.
 The investment tax is also abolished. 

The second policy experiment, the political VAT reform, analyses the 2001 non-uniform VAT reform in Norway that involved a general VAT law concerning services.  Compared to a general and uniform VAT system there are many exemptions, lower rates and zero-rating. Concerning goods the VAT rules in the baseline VAT system were principally carried on. The VAT rate was increased from 23 to 24 per cent. For food and non-alcoholic beverages the rate was reduced to 12 per cent.  The investment tax in this experiment is the same as in the baseline scenario. Table 1 and 2 show that the most visible changes in average effective tax rates following the political VAT reform is the reduction in the average effective VAT rate on food.

We also simulate the effects of only abolishing the investment tax as a sensitivity analysis. All the policy reforms are made public revenue neutral by changes in lump sum transfers or by changes in the system specific VAT rate. With a revenue neutral change in the system specific VAT rate, the VAT systems can be ranked with respect to welfare effects. 

5.  A comparison of policy alternatives: Results

The effects of the different tax policy experiments are measured as deviations from the baseline scenario. The model is calibrated to the benchmark year 1995. We simulate the baseline scenario by keeping all exogenous variables constant at their benchmark values except the tax system, which is substituted by the tax code of 2000. The economy adjusts along a saddle point stable path, and in the long run the economy reaches a steady state solution with constant growth rate and relative prices.
 The steady state solution of the model is path dependent. In the policy simulations both the path and the long run stationary solution differ from the baseline scenario. The different policy experiments are all implemented in the first year of simulation, disregarding any announcement effects.

The effective tax rates in the different policy experiments are given in Tables 1 and 2  in section 4. We first consider the policy experiments with lump sum rebatement, and then with changes in the system specific VAT rate. The results are given in table 3. We focus on the steady state solution. Total welfare effects are compared in section 5.3. Transitional dynamics appear to have relatively low impact on total welfare effects.

5.1 General VAT reform 

5.1.1 Lump sum rebatement

A general and uniform VAT reform extends the VAT area such that all goods and services are covered by the VAT rate of 23 per cent. In addition the investment tax is abolished. This VAT reform is especially a tax relief on material inputs and investment goods in the service sectors that were not covered by the VAT area in the baseline VAT system. 

Table 3. 
Long run effects. Percentage deviation from the baseline scenario 

	
	General VAT reform
	Abolition of investment tax
	Political  VAT reform

	Rebatement alternatives
	Lump sum
	VAT
	Lump sum
	VAT
	Lump sum
	VAT

	VAT rate*
	23.00
	24.05
	23.00
	25.09
	24.00**
	25.54^

	Full consumption 
	0.40
	0.32
	0.11
	-0.09
	-0.12
	-0.27

	Material consumption
	0.65
	0.41
	0.44
	-0.07
	-0.13
	-0.50

	Employment
	-0.02 
	-0.14


	0.28


	0.08


	0.07


	-0.06



	Trade surplus
	9.29
	9.25
	3.41
	2.51
	-0.09
	-0.76

	Wage costs per hour 
	3.75
	3.84
	0.99
	0.94
	0.09
	0.06

	Price of material consumption
	2.69
	3.45
	-0.39
	0.87
	0.13
	1.04

	Domestic producer prices; 

Industries

Private services
	[-0.60 - 0.99]

[-7.05 -

 -0.19]
	[-0.60 - 1.03]

[-7.04 -

 -0.16]
	[-0.64 - 0.23]

[-1.09 - 0.27]
	[-0.64 - 0.25]

[-1.17 - 0.75]
	[-0.16 - 0.16]

[-1.10 - 2.44]
	[-0.16 - 0.17]

[-1.22 - 3.05]

	User cost of capital, buildings:

Housing

Other buildings
	-1.07

[-17.55 - -1.11]
	-0.49

[-17.52 - -1.08]
	-0.73

[-7.20 - 

-0.73]
	0.53

[-7.11 - 0.85]
	0.49

[-1.39 - 0.64]
	1.43

[-1.29 - 1.83]

	Housing capital
	2.36
	2.22
	0.59
	0.14
	-0.36
	-0.70

	Total stock of real capital 
	2.25
	2.17
	0.85
	0.57
	0.01
	-0.19

	GDP (Purchaser prices)
	0.98
	0.88
	0.45
	0.21
	0.00
	-0.17


* Absolute levels, percentage rate

** The VAT rate on food and non-alcoholic beverages is 12 percentage rate.

^ The VAT rate on food and non-alcoholic beverages is 12.77 percentage rate.

For the service industries the reduction in effective tax rates on material inputs and investment goods reduces input costs, see table 2, having a positive effect on production of both home deliveries and export deliveries. The increase will be largest for export deliveries since export is assumed to be infinitely elastic in demand (fixed world market prices), whereas the domestic demand is less price elastic. Abolition of the investment tax and the VAT on some of the investment goods reduces the purchaser price of new investments, which has a positive effect on real investments and the stock of real capital. For manufacturing industries the direct effects on costs are negligible, see table 2. 
For the representative consumer the general VAT reform leads to a considerable increase in the consumer price of services. Goods are substituted for services in consumption, and consumption of most goods increases while consumption of most services falls. The general VAT reform increases the share of indirect taxation in the consumer prices, and the aggregate price index of material consumption rises. The consumer real wage rate falls. 

Full consumption that indicates the representative consumer’s utility, increases by 0.40 per cent. The input cost reduction generated by the VAT reform leads to an increase in the demand for all input factors, including labor. The wage rate must increase to outweigh the positive income effect on leisure of higher full consumption and the negative substitution effect on labor supply of the fall in the consumer real wage rate following the rise in the price of material consumption. In the long run the net of tax marginal real wage rate increases (the wage rate increases more than the price of total material consumption), and the substitution effect approximately outweighs the positive income effect on leisure. Total employment is nearly unchanged, while material consumption increases by 0.65 per cent. 

The higher wage rate does not outweigh the fall in input costs for all service industries due to abolition of the VAT and investment tax, and the total cost curves shift downwards. Export deliveries of services increase. Regarding manufacturing industries the pattern is not so clear. For many of these industries the cost curves shift upwards due to higher wage costs, and export deliveries fall.  The overall effect on total export is positive, though.

Changes in home market deliveries depend on effects both on the production costs and the effects on domestic demand. In the service industries both lower costs and lower consumer demand contribute to the substantial fall in domestic producer prices for services following the VAT reform. This has a positive effect on demand for services as material inputs. Increased consumer demand for manufacturing goods outweighs the effect of an upward shift in the cost curves for many of the manufacturing industries and home market deliveries increase. For most service industries higher domestic demand for services as input in production outweighs the fall in domestic consumer demand for services, and deliveries to the home market also increase. Total production increases for the majority of industries. The export share in total production is also higher.

The non-uniform VAT system in the baseline scenario generates initial tax wedges that differ between export deliveries and home deliveries, dependent on whether the industry initially is covered by the VAT area or not. In the VAT system in the baseline scenario service industries pay a larger tax on input of material goods and investment goods than manufacturing industries. Since the VAT system is characterized by the destination principle, manufacturing industries have no VAT on their exports, while home deliveries from these industries are subject to VAT. For service industries not covered by the VAT area there is no VAT on either export deliveries or home deliveries. Therefore, when end sales are also included, the degree of taxation is larger for home deliveries of manufacturing goods than for services, while the opposite is the case for export deliveries.
 As a consequence of the general VAT reform home deliveries of both manufacturing goods and services increase, but the increase is largest for manufacturing goods. Due to the distortions in the non-uniform VAT system in the baseline scenario increased weight on home deliveries of manufacturing goods contributes positively to economic welfare. In addition, the reallocation of exports from manufacturing goods to services is also welfare improving since export of services is more heavily taxed than export of manufacturing goods in the baseline scenario. In this small open economy with completely elastic export demand there is no terms of trade loss of full VAT-withdraw on all exports (incl. services). Export of services increase at given world market prices.

The general VAT reform generates a fall in the user costs of capital, giving a reallocation of savings from financial to real capital. In addition, total savings increases by 16.4 billion NOK (the difference between the increase in the stock of real capital by 64.6 billion NOK and the increase in net foreign debt by 48.2 billion NOK), having a positive effect on economic efficiency due to the taxation of returns from savings in real and financial capital.
 

The main contributors to the long run positive welfare effect of the general VAT reform with lump sum rebating can be summarized as follows: Production efficiency is improved since all industries are included in the VAT area. Export is reallocated from manufacturing industries to service industries. Both manufacturing and service industries increase their deliveries to the domestic market, and the increase is largest for manufacturing industries. In addition higher total savings have a positive effect on welfare, and intertemporal efficiency is improved through lower taxation of real capital due to abolition of the VAT on investment goods and the investment tax.

Abolition of the investment tax
As a sensitivity analysis we have also simulated the effects of only abolishing the investment tax in order to pin down the partial effects of introducing a general and uniform VAT system separately from the abolition of the investment tax. The results are also presented in table 3.
  Only removing the investment tax leads to a fall in the price of new investments in building capital due to abolition of the relatively large effective investment tax rate in the Construction industry. The user costs of capital fall. This effect is strengthened for industries paying the investment tax in the baseline scenario. The total real capital stock increases by 0.85 per cent. The increase in housing capital and machinery each constitutes approximately 20 per cent of the total increase in the real capital stock. Higher domestic activity, especially in the Construction industry, increases the demand for labor. The wage rate and total employment increase. 

Many industries experience reductions in costs due to lower user costs of capital and lower prices of material inputs that outweigh the increase in the wage rate. The cost reductions raise exports and almost all industries experience higher gross product. Larger stocks of buildings and machinery generate higher imports of investment goods for replacement purposes. The export surplus increases. This is mirrored by a higher net national debt. Total savings increase by 6.1 billion NOK in the long run. 

Full consumption increases by 0.11 per cent in the long run. Compared to the general VAT reform, the increase in employment is one of the main contributors to the positive welfare effect of only abolishing the investment tax. In the labour market the high marginal tax on wage income and the high level of indirect taxation (incl. VAT) generate a large tax wedge in the leisure-leisure choice. Intertemporal efficiency is also improved since total savings increase, but less than with the general VAT reform. The positive effects on domestic deliveries and the reallocations of export towards export of services are neither large, compared to the general VAT reform.

Only abolishing the investment tax implies a larger fall in the net tax revenue compared to the general VAT reform.
 The difference between the loss in tax revenue of only abolishing the investment tax and the revenue effects of the general VAT reform with lump sum rebatement, gives an approximation of the tax revenue effect of only implementing the VAT system part of the general VAT reform, keeping the investment tax unchanged. This positive net revenue effect is equal to 3.35 billion NOK.

5.1.2 VAT rebating

The general and uniform VAT rate increases by 1.05 percentage points to 24.05 per cent to ensure public revenue neutrality from the baseline scenario.
 The higher VAT rate increases the level of distortionary taxes in the economy; the price on material consumption increases and the real wage rate is reduced. This has a negative effect on labour supply and the lower level of employment is an important explanation for the smaller increase in full consumption compared to the lump sum case. 

Since all industries with the exception of production of dwelling services are subject to the VAT law with the general VAT system, there is only a direct effect on input costs in production of dwelling services through the purchaser price of new investments. The higher VAT rate contributes to a smaller reduction in the user cost of dwellings and the increase in dwelling capital is smaller than in the lump sum case. Lower investments in dwellings have a positive effect on full consumption, but the negative effect on employment dominates and full consumption is lower with VAT rebatement than with lump sum rebatement, but still higher than in the baseline scenario.
Only abolishing the investment tax combined with a revenue neutral increase in the VAT rate, implies an even larger increase in the system specific VAT rate, from 23 to 25.09 per cent. Compared to the lump sum case both the price of material consumption and the prices on some investment goods increase. With VAT rebatement full consumption is reduced. Compared to the lump sum case, employment and savings are lower, factors that both contribute to lower full consumption. Lower savings in dwellings have a positive effect on full consumption, however. In addition, the increased VAT rate, which only has a direct effect on input costs for many of the service industries in this alternative, have led to lower efficiency in the allocation of production factors. 

5.2 Political VAT reform 

5.2.1 Lump sum rebatement

The political VAT reform is the non-uniform VAT reform of 2001. It involves a general VAT law concerning services, but there are still many exemptions, zero-ratings and lower rates, see table 2 for effective tax rates. The general VAT rate increases to 24 percentage point, while the VAT rate on food and non-alcoholic beverages is reduced to 12 percentage point. The effects on macroeconomic key variables are small (see table 3) while the effects on the industry level are larger. For manufacturing industries and parts of some service industries that both before and after the political reform are included in the VAT law, the non-uniform VAT reform will not have any direct effect on the input costs of these industries. But, for manufacturing industries production costs are reduced due to lower user costs of building capital
 and lower producer prices of deliveries to the home market. Export deliveries of such goods increase.  

Service industries that only after the reform have their VAT on material inputs and investment goods refunded experience a direct negative effect on their input costs, and export deliveries increase. Service industries that neither before nor after the reform are covered by the VAT area, experience a direct cost increase due to the increase in the general VAT rate and the fact that some more services are liable to pay the VAT. Exports from these industries are reduced. The total effect on export of services is negative, but this is outweighed by the increase in exports of manufacturing goods and total export is higher. The export's share of total production slightly increases. Reallocations of production from domestic deliveries to export contribute negatively to welfare since there is imperfect competition and mark up pricing in the domestic market. The increased weight on exports from manufacturing industries as compared to export from service industries, also contributes negatively to welfare since manufacturing industries' production for export is initially more leniently taxed than exports from service industries, see also the discussion in section 5.1.

In the long run full consumption is reduced by 0.12 per cent.  The small increase in employment and the reallocation of total capital away from dwelling capital are not large enough to outweigh the negative effects of still no efficiency in production and the negative effects of the reallocation of deliveries from the domestic to the export markets and the increased weight on exports from manufacturing industries.

The political VAT reform is characterized by a low VAT rate (12 per cent) on food and non-alcoholic beverages
. To analyze the importance of the low VAT rate for the overall welfare loss of the reform, we have simulated the demand system for material consumption separately.
 We find that the low VAT rate on food and non-alcoholic beverages has a negative effect on the utility of material consumption compared to a system without this low VAT rate on food and non-alcoholic beverages. This implies that the Ramsey rule is operating in the consumer model and it is optimal to levy higher taxes on goods that are less elastic in demand, as food and non-alcoholic beverages. On the other hand, in the general equilibrium model the low VAT rate contributes to reduce the welfare loss of the political VAT reform. 
 The reason for this is the so-called tax interaction effect
: A low VAT rate on food generates a smaller increase in the price of total material consumption. This contributes to a smaller reduction in the real wage rate and a less negative effect on labor supply, compared to the case with no reduction in the VAT rate on food. This positive tax interaction effect is though not large enough to outweigh the above mentioned negative welfare effects. 

5.2.2 VAT rebatement 

The political VAT reform also gives lower tax revenue and the system specific VAT rate increases by 1.54 percentage points, from 24 to 25.54 per cent to make a revenue neutral reform. Concerning food and non-alcoholic beverages the VAT rate increases from 12 to 12.77 per cent. The VAT rate increase has a direct effect on the consumer prices of goods and that part of services which is subject to the VAT. In addition, services that are not subject to the VAT experience a direct cost increase and thereby higher producer prices. This leads to an increase in the price of material consumption. The real wage rate falls and the fall is larger than in the lump sum case. With VAT rebatement total employment is reduced. The user costs of capital are higher and savings (including savings in dwellings) are lower compared to the lump sum case. 

Industries that are not included in the VAT law as still most of the service industries, experience a direct cost increase, implying a further reduction in exports. The additional reallocation of export from service industries to manufacturing industries contributes negatively to welfare. The effects on employment, savings (exclusive of savings in dwellings) and the export share all contribute to explain that the fall in full consumption is larger than in the lump sum case. 

5.3 Total welfare effects
Figure 1 illustrates deviations in welfare and lump sum transfers from the baseline scenario in million NOK (measured as constant annuities). As a measure of total welfare we use the constant annuity of total, discounted, adjusted full consumption.
 With the general VAT reform welfare increases by 4.03 billion NOK in the lump sum rebatement case and 3.70 billion NOK in the VAT rebatement case. Only abolishing the investment tax gives an increase in welfare of 0.89 billion NOK with lump sum rebatement while welfare is reduced by 0.09 billion NOK when the VAT rate increases. The political VAT reform gives a reduction in welfare with both rebatement alternatives, 0.67 billion NOK with lump sum transfers and 1.42 billion NOK in the VAT rebatement case. 

Figure 1. Welfare and lump sum transfers. Deviations from the baseline scenario. Constant annuities. Million NOK.
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When public revenue neutrality is ensured by changes in the VAT rate, the tax reforms can be ranked with respect to total welfare effects. A general and uniform VAT system as in the general VAT reform generates a welfare gain, compared to the non-uniform VAT systems in both the baseline scenario and the political VAT reform. The political VAT reform is even welfare inferior compared to the non-uniform VAT system in the baseline scenario. The main explanation for this result is that many services industries are still not included in the VAT area and they experience an input cost increase with the political VAT reform.   Efficiency in production is violated, causing a welfare loss. This is enhanced by the higher general VAT rate. Initial distortions regarding deliveries to domestic and export markets for both services and manufacturing industries and a reallocation towards more export of manufacturing at the expense of domestic deliveries, enhances this welfare loss of not obtaining full efficiency in production. 

For the uniform and general VAT reform efficiency in production is improved since all industries are included. The reduction in input costs especially for the service industries induces a reallocation of export from manufacturing industries to service industries and an increase in domestic deliveries in general that are both welfare improving. The small open economy characteristic with fully elastic export demand implies that there is no terms of trade loss of full VAT withdraw on input costs. Export increases at given world market prices
6. Concluding remarks
This paper analyses effects on economic efficiency and welfare of different non-uniform VAT systems compared to a general and uniform VAT system. The main conclusions from our study are as follows: When comparing two different non-uniform VAT systems our analysis show that an imperfect extension of the VAT system to cover more services is welfare inferior to the baseline non-uniform VAT system only covering goods. However a general and uniform VAT system is welfare superior to both the non-uniform systems. Obtaining efficiency in production is important for the welfare effects of the different VAT systems. An imperfect extension of the VAT system contributes to reduce efficiency in production and then deteriorates welfare. In addition the uniform and general VAT system reduces initial wedges created by the baseline VAT system that causes inefficiencies in deliveries to the export and domestic markets. For a small open economy with completely elastic export demand there is no terms of trade loss of a full VAT-withdraw on material inputs.

Non-uniform VAT systems hamper economic efficiency and encourage rent-seeking and lobbying activities for lower VAT rates on sales, but full VAT withdraw on inputs. In addition illegal activities as sophisticated VAT fraud have put the VAT under pressure. However, Keen (2007) points to whether the loss in tax revenue and economic efficiency are larger for VAT taxation than for other taxes. This analysis is not a complete answer to this question, but it confirms that a general and uniform VAT system is an efficient and transparent way to obtain public revenue compared to non-uniform VAT systems.
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� New Zealand has introduced a VAT system generally covering consumption of all goods and services (including the public sector) and with only few exemptions.


� This result is based on a homothetic utility function with separability between goods and leisure consumption.


� This theorem rests on quite strong assumptions, though.


� Sørensen (2007) provides an overview of optimal taxation and political feasibility and recommends uniform indirect taxation, with exceptions for goods producing externalities and goods that are strong complements/substitutes with leisure.





� Ballard, Scholz and Shoven (1987) and Gottfried and Wiegard (1991) analyses welfare effects of different VAT systems, but do not consider a small open economy. Both analyses find that a uniform VAT system is welfare superior to a non-uniform system. 


� Distrubutional effects of the different reforms in the VAT system is analysed in Aasness and Åvitsland (2004). 


� The model has been developed by Statistics Norway. Previous versions of the model have been used routinely by the Norwegian Ministry of Finance for long-term forecasting and policy analyses.


� Except in the production of electricity, see Holmøy, Nordén and Strøm (1994). Producer behavior in the MSG-6 model is described in detail by Holmøy and Hægeland (1997).


� The typical markup rate is 5 per cent. Empirical analyses of Norwegian producer behavior support the existence of some domestic market power, see Klette (1994) and Bowitz and Cappelen (2001).


� The model of investment behavior is described in Holmøy, Larsen and Vennemo (1993) and Holmøy, Nordén and Strøm (1994). The starting point is a standard arbitrage equation where the risk-adjusted marginal return of investing in shares is equal to the marginal return of investing in bank deposits. Based upon this equation the value of the firm, as seen from the representative investor's point of view, is derived. The manager of the firm is then assumed to maximize this value with respect to real capital. This results in the expression for the user costs of capital.


� There is no separate purchaser price of used real capital in the model.


� The OCES specification implies that the income elasticities are not identical and equal to 1. 


� Intertemporal equilibrium requires fulfilment of the two transversality conditions; the limit value of the present value of net foreign debt and real capital respectively, must both be zero, as time tends to infinity. A necessary condition for reaching a steady state solution is equality between the net of tax interest rate and the consumer’s rate of time preference, at least in the last part of the simulation period. The other transversality condition, regarding the net foreign debt, is fulfilled by adjusting the optimal level of full consumption for the representative consumer, see Bye and Holmøy (1997) for a description of the numerical solution procedure.


� The model does not incorporate the environmental benefits, only the costs, of regulation through Pigou taxes.


� Decoster and Schokkaert (1990) analyse welfare costs of different marginal tax reforms in different demand systems. They find that the welfare costs do not differ much between the different demand systems, though.


� The tax system in 2000.


� The VAT system is completely described in the computable general equilibrium (CGE) model. The CGE model takes fully into account the input-output structure of the economy and consequently completely captures the consequences of the VAT system's exemptions and zero-rating. The input-output structure is based on perfect aggregation of the input-output structure of the National Accounts.


� The only exceptions from this are the banks' interest rate differential and non-profit institutions serving households where there is zero rating. In addition, there is VAT on the purchase of new investments in dwellings and cars, but there is no VAT on services from these consumer durables.


� The steady state solution is reached after approximately 35 periods.


� Transitional dynamics are described in Bye, Strøm and Åvitsland (2003).


� Material inputs and investment goods only constitute a part of total production costs.


� Due to the lenient taxation of dwelling capital this form of saving is subsidized, see Bye and Åvitsland (2003), and increased savings in dwellings are not welfare improving. Approximately 30 per cent of the increase in real capital is housing capital.


� Further details are presented in Bye and Åvitsland (2002).


� 6.67 billion NOK compared to 3.32 billion NOK in the lump sum case, see Figure 1, section 6.


� Public revenue neutrality is ensured in each period by the following rule: The nominal deficit and real government spending in both the central and local government follow the same paths as in the baseline scenario. With the general VAT reform the local government is also included in the VAT law. This implies that the necessary transfers from the central to the local government are lowered. 


� The price of dwelling services increases with the political VAT reform and demand for dwellings is reduced. This gives a fall in the demand for deliveries from the construction industry and the producer price in this industry is reduced.   


� We have also simulated the effects of the combination of the political VAT reform and abolition of the investment tax in the lump sum rebatement case. The results of this reform are approximately equal to the results found by adding the results in percentage change of the political VAT reform and abolition of the investment tax.  


� The main political reason for this low rate was an assumed positive effect on the distribution of welfare between households. Aasness and Åvitsland (2004) provide distributional effects of the reforms in the VAT system.


� Bye, Strøm and Åvitsland (2003) have more details.


� To decompose the effects of the political VAT reform, we have simulated three different experiments: 1) Only the change in the tax base (levying a VAT rate of 23 per cent on more services and a VAT rate equal to zero where this is part of the reform) is implemented, 2) the combination of the change in the tax base (experiment 1) and the general increase in the VAT rate to 24 per cent is implemented, and 3) is the total reform. All alternatives result in a welfare loss. The loss is largest in experiment 2).


� Parry et al (1999) identify three components constituting the tax interaction effect.  The first is the efficiency loss from the reduction in labor supply occurring when tax increases raise goods prices and reduce the real wage rate. Lower labor supply reduces the revenue from labor taxes, and the cost of replacing this revenue by increasing the formal tax rates is the second component of the tax-interaction effect. These higher taxes may rise the price of government spending. In order to keep government real spending constant it is necessary to rise more revenue. The third component is the efficiency loss from raising this additional revenue.


� Bye, Strøm and Åvitsland (2003) give further details.
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