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1. Introduction

In 2005 the Romanian government implemented a significant tax reform which unified the levels of both personal income tax, (PIT), and corporate income tax, (CIT), to 16%. These changes have made the tax system to become simpler and more transparent. It also reduced the overall tax burden paid by both employers and employees. But, a number of questions are still to be answered. The short and medium term implications on the effects of tax cuts on government tax revenues and expenditures are still unclear.  Moreover, the quantitative effects of fiscal policy changes on macroeconomic stability are yet to be ascertained. 
The recent course taken by fiscal policy has been criticised in the October 2005 country Monitoring Report published by the European Commission (EC). Attention has been especially drawn on the pro-cyclical effect of the tax reform and public sector wages policy. The need for a coherent medium-term expenditure strategy has been reiterated once again.
Failure to implement measures required to put fiscal policy on a sustainable medium term has also been the main factor that caused a breakdown in government’s negotiations with the IMF to extend the 2004 Stand-by Agreement. The IMF expressed serious concerns on the feasibility of planned fiscal policy changes, notably the reduction in social security contributions, without the government coming up with measures aimed at boosting tax revenues.     

In the light of these latest developments the objective of this study is three fold. Firstly, to analyse, from a normative point of view, the impact of tax changes on economic growth. The policy of the tax cuts was implemented in the view that it would lead to an increase in the tax base by reducing tax avoidance and evasion. Evaluating the effects of the tax changes on the tax base is still rather difficult given the relatively short time elapsed since these decisions were implemented. However, some useful insights could be gained by having a brief look at what the theory predicts and then see how these predictions materialised in practice by drawing on the experience of other countries from Eastern Europe, Russia and the Baltic states which implemented flat tax rates. This is an important analysis because, in order to be able to provide a reasonable forecast for the state of Romanian public finances one would have to understand the implications of the recent tax reform not only on the tax revenues and government expenditures but also on other macroeconomic variables. And there is another reason why understanding the effects of the Romanian tax reform is essential. In its 2006 draft budget the government announced its intention to cut social security contributions in two steps by 2008. Given that increases in VAT could still materialise from 2007 onwards, if total tax revenue collection falls below expectations, the assessment of how this tax changes would affect private investment and work decisions is bound to be of important relevance.  
Secondly, a few exercises are performed in an attempt to identify the variables that could help in forecasting major components of government tax revenues. The focus here will be on the values added tax, (VAT), PIT, CIT, customs and excises taxes, (CET), and social security contributions, (SSC). Together, these amount to almost 90% of the current total government tax revenues. 
Finally, the analysis closes with a few comments on the issues that could adversely affect the budget deficit in the short and medium term.
As a remark, it should be noted that the objective of the present analysis is concerned solely with the tax aspects in terms of their impact on revenue and labour supply. Thus the study does not attempt to gauge the extent of any efficiency or welfare gains, or to evaluate its distributional impact. 
2. Cutting Taxes. A Brief Theoretical and Empirical Evaluation 
2.1 Overview
Over the last decade a number of countries from Eastern Europe, the Balkans and Baltic states have engaged in an intense tax competition. This tended to focus mainly on two fronts, personal income tax and corporate tax. The objectives have been two-fold, to attract foreign investment and attempt to reduce tax avoidance and evasion. In 1994 Estonia become the first country in Europe to unify PIT and CIT to 26%. Other countries followed suit (see Table 1). However, the appealing features of flat tax rates, namely making the tax code simpler, fairer and better able to promote economic growth, have prompted other developed economies to start considering it too
.      

Table 1. Flat Taxes in Europe
	Country
	Personal Income Tax (%), year in which this was introduced in parenthesis.
	Corporate Tax (%)
	Value Added Tax (%)

	Estonia
	24 (1994)
	24
	18

	Lithuania
	33 (1994)
	15
	18

	Latvia
	25 (1994)
	15
	18

	Russia
	13 (1995)
	24
	18

	Serbia
	14 (2001)
	10
	18

	Ukraine
	13 (2003)
	25
	20

	Slovakia
	19 (2004)
	19
	19

	Romania
	16 (2005)
	16
	19


Source: The Economist and various official government websites
Although changes in tax systems in these countries have initially been triggered in response to intensifying regional competition, their effects on the economy tended to yield much broader results. In theory, the incentives for both labour supply and capital investments should play a part in boosting economic growth. In practice, however, understanding the tax effects is much more difficult since data limitations and other underlying causes could yield to misleading results.        
2.2 Theoretical implications of tax cuts
Traditional fiscal policies aimed at stimulating economic growth distinguish between the activist and the incentivist approach. The former favours increases in government spending while the latter argues that tax cuts would provide incentives for an increased work effort, in the case of individuals, or an increase in capital investment, in the firms‘ case. Unless government spending is not bond financed the activist approach necessarily requires that taxes be raised in the future in order to pay for the extra government spending today. Because of this, several studies have found that the incentivist approach has better results in practice, it could lead to a higher path of economic growth since it boosts savings, and thus investment. Implementing such policies, however, could require cuts in government spending
, such as welfare benefits, for instance, which are politically sensitive.

Of course, in practice, taxes are inevitably distortionary and the nature of these distortions is quite complex. But the economic implications of these distortions depends on the response of economic agents. It follows from here that any analysis on the effects of taxation on economic growth and employment should take into account changes in product and factor markets. 

For instance, an income tax change would lead to a substitution effect between labour and capital while a corporate tax change would affect the way firms finance their investment. In the latter case the tax effects would depend on the assumptions regarding the sources of financing for marginal investment. There are three possible sources of finance: equity, debt (bond issuance) and retained earnings. The dividend and capital gains tax  policies together with the treatment of depreciation allowances would favour one or the other. For instance, a capital gains tax would imply that the retained earnings face double taxation. This would prevent the overall allocation of capital by firms more efficiently.  From this point of view it is therefore important to correlate any changes in tax policies such that they do not create offsetting effects.
 One of the reasons countries in Eastern Europe have tended to favour the implementation of tax cuts programmes was to increase tax compliance. There are two issues worth mentioning here. First, it is the overall level of taxation that matters and not a particular level of a specific tax. For instance the employees care about their net wage rather that the gross wage and to a much lesser extent how taxes levied on their income are distributed. Second, the level of penalty for tax non-compliance should be high enough so that it would act as a deterrent for tax non-payment. 
2.3 Economic impact of tax reform in selected countries
The following subsection reviews succinctly the experience of the other countries that implemented a flat tax rate reform.
Estonia. Since the 1994 tax reform, the economy has grown quite impressively, averaging around 6% a year. A decade latter, the tax reform has proved to be largely revenue neutral with general government revenues as a share in GDP remaining virtually unchanged at 39.5%. The big gain, however, has been achieved on the investment side. Prior to year 2000, both capital and labour were taxed at the same rate. After 2000, the companies’ profits have been taxed only when they are distributed to shareholders, thus encouraging investment through retained earnings. Moreover, Estonia has enacted the legislation to lower its flat tax rate to 20% by 2007 from the current 24%, setting up a transparent medium-term framework for fiscal policy.
Slovakia
. Starting with January 2004, the government replaced its progressive five-rate income tax structure to a flat rate of 19%. The CIT and standard VAT were also reduced to 19% from 25% and 20% respectively. Although the government achieved its objective of tax revenue neutrality in 2004, the tax reform effects on economic growth is yet to be evaluated. As the overall cost of labour remains high there seems to be plenty of scope for further cuts, especially in the social security contribution rates. As a percentage of gross wage, currently these amount to 13.4% and 35.2% paid by the employee and  employer respectively. 
Russia. In 2001 the government unified its progressive three marginal rates of PIT, namely 12, 20, and 30% at the flat rate of 13%. Although the share of PIT revenues in total revenue increased from 2.4 to 3.4 between 2001 – 2003, this result cannot be attributed solely to the tax reform. Ivanova et al. (2005) show that other underlying causes have contributed to a large extent to the increase in PIT revenues. Even though it may appear that the rate reduction has had a weak incentive effect, the tax reform, however, has lead to a significant increase in tax compliance. It is extremely likely that this result would have been different had the Russian authorities decided not to strengthen the enforcement of income tax payments at the time of reform.    
Ukraine. It is too early to assess the success of tax reform in Ukraine. The government announced that PIT will be gradually increased to 15% by January 2007. 


In general, the experience of other countries that have introduced flat tax rates seems to point to the fact that it could be successful if the overall cost of labour/capital falls and the appropriate measures of compliance are undertaken, where necessary. Regional competition might put some pressure on a country with high tax rates, which borders  countries with lower rates, towards cutting taxes. The Baltic countries are a good example in this respect. But, ultimately, the decision to implement a specific tax policy should be fully integrated into the country’s broad macroeconomic programme. For this it is necessary that a medium term tax coordination strategy is devised within a well specified  macroeconomic framework. In this respect it is extremely useful to draw up contingency plans consistent to alternative scenarios for economic development.       

3 Evaluating Tax Revenues in Romania
3.1 Introduction

The amount of tax collected depends on the tax base. This can be altered either by changes in the number of contributors – households or firms – or by modifying taxes across products or services which have different elasticities. The former change, in general, when macroeconomic conditions change. The latter occurs as a result of changes in fiscal policy and have, mainly, welfare implications. The reduction in income and profit tax implemented in 2005 is an example of this case. Although the time elapsed since the changes in fiscal policy were implemented is rather short, only three quarters, it would be useful to make a static analysis of the tax revenue components of interest to see if tax revenues have changed, and if they have, how. The next sub-section looks at these issues.   
3.2 Static analysis of tax revenue components following the tax cuts.
The obvious starting point for setting out the analysis on tax revenues is to see how tax revenue components have changed following the unification of income and profit tax to 16%. Data shown in tables 3.1 and 3.2 provide some insights in this respect.
Table 3.1 Shares of tax revenue components in total revenue
	Year
	Profit Tax
	Tax on Salaries
	Social Security Contributions
	VAT
	Customs Tax
	Excises

	1999
	9.5
	15.9
	26.4
	18.1
	4.4
	9.0

	2000
	8.1
	10.8
	34.5
	20.1
	3.5
	7.4

	2001
	6.3
	10.6
	35.6
	20.9
	2.6
	7.8

	2002
	6.7
	9.3
	36.1
	23.3
	2.1
	7.2

	2003
	7.8
	9.5
	32.9
	24.1
	2.3
	10.7

	2004
	9.2
	10.1
	31.7
	23.4
	2.3
	11.3

	2005*
	8.4
	8.1
	31.9
	26.5
	2.3
	10.9


* For the first 9 months 
As it can be seen from column 2 in Table 1.3, the share of income tax revenue in total revenue has fallen by 20% compared to last year’s proceeds
. This was to be expected since the loss in income tax revenue due to the tax cut would have been difficult to balance by the sheer increase in the number of contributors
. One thing worth noticing is that the first three quarters of 2005 saw an average increase in full time employment of 2.75%, the higher raise since 1999. Obviously the issue that this increase is fully attributable to changes in fiscal policy still remains. However, given the fact that output in the first three quarters of 2005 was lower when compared to the same period of 2004 seems to suggest that, at least a part of the increase in full time employment might have happened as a consequence of income tax cut. If so, the temporary fall in income tax revenues seems to be consistent with other empirical findings which suggest that labour supply responses of full time employees to tax changes is rather inelastic.
It has often been argued that Romania’s share of tax revenues in GDP is rather low compared to other countries in the EU. This observation holds true, as the second column in  Table 3.2 below shows.   
Table 3.2 Total Tax Revenue’s Share in GDP
	Year
	Total tax revenue/GDP (%)
	Total tax revenue/GDP(adjusted for agricultural output) (%)
	Sum of Tax Revenue Componentsa/Total Revenue (%)

	1999
	32.8
	-
	83.3

	2000
	31.2
	35.6
	84.3

	2001
	30.1
	35.2
	83.7

	2002
	29.6
	33.4
	84.8

	2003
	29.9
	33.9
	87.2

	2004
	29.6
	34.3
	87.9

	2005*
	36.1
	37.6
	86.9


a. Tax revenue components are those considered in this analysis, namely VAT, PIT, CIT, CET, and SSC.

*For the first semester. The share of total revenue in the first semester of the year tends to be higher, generally, than the year end figure. For the 1999-2004 period this varied between 35% and 37%. 
However, in Romania the agricultural sector contribution to tax revenue is rather insignificant. For this reason it makes sense to adjust the GDP for agricultural output. This will allow for a better quantification of the share of tax revenues in GDP while making it easier to explain its variations. Column 3 in table 3.2 shows that, the adjusted GDP series yields a higher tax revenue/GDP ratio, by 4-5%. Although this adjusted ratio is still relatively low compared to the EU-15 average of 40.5% (in 2003) it is much closer to the figure which a number of other countries in the EU report
. 
The last column in table 3.2 shows that the sum of tax revenue components considered in this analysis account for the bulk of total tax revenues. Thus, the more accurate the forecast of these tax revenue components are, the more reliable would be the tax revenue forecast as a whole. The next sub-section describes the theoretical underpinnings of the model.  
3.3 Methodology

Any forecast of the state of budget finances would depend on the macroeconomic circumstances. For example, there is a direct link between the income tax revenues and social security contributions to the average number of employees in the economy and the average wage paid to those. Also, VAT, CIT and CET revenues will depend on the general level of economic activity. Because of this, in order to be able to forecast tax revenues one has to be able to come up with a macroeconomic model that would forecast with reasonable accuracy macroeconomic variables of interest, especially output components and employment. The model should be simple but its degree of complexity should be rich enough in order to be able to capture the dynamics of output and employment reasonably well. 
The approach taken in this analysis is to consider a partial equilibrium model. Since labour market equilibrium plays an essential role in the determination of tax base, a special attention is given to factors that could affect employment. Many models of the labour market focus on unemployment and its relation to wages. Such an approach in the context of the Romanian labour market would be misleading because of the existing distortions in the labour market. The official unemployment data does not capture the true extent of the potential workforce that is not employed but that could join the officially employed if the financial reward was stimulative enough. Obviously it would be desirable to model tax revenues in a general equilibrium framework. But, given the estimation and identification issues such an approach would require a full model specification for the whole economy, an exercise that is beyond the scope of the present paper.

3.3.1 Labour Supply      
The decision to supply labour depends on the net wage received and on the characteristics of the labour market institutions. Thus, as suggested by economic theory, employment could be written as being of a form:
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(3.1)
where W is the gross wage, P is the price level, SSCe, He, and une are the social security, health insurance and unemployment contributions respectively, paid by the employee. Ty is the level of income tax and BEN represents the level of unemployment benefits. In effect, the specification of such a functional form is consistent with the marginal productivity of labour  condition from a constant elasticity of substitution (CES) production function. The estimation of equation 3.1 would allow one to evaluate the responsiveness of employment to changes in the variables on the right hand side. This in turn will affect the tax base and, implicitly, SSC and income tax revenues. For example, as it can be seen from Figure 3.1 below, historically, annual changes in income tax revenues have traced changes in employment pretty well.      

Figure 3.1 Annual growth of employment and real income tax revenues (right hand scale), natural logarithms.
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The link between the two variables was broken at the beginning of 2005, after the income tax cut was implemented. As expected, income tax revenues have fallen, by a total of 6% in real terms in the first two quarters of 2005. However, the trend seems to have changed in the third quarter, when income tax revenues grew by 1% compared to 2005Q2. Meanwhile, annual employment growth has continued to be relatively strong reaching 2.3% at the end of 2005Q3.

Obviously, the functional form (3.1) takes the average wage as an approximation. In reality, the distribution of income is quite spread out, as it can be seen from figure 3.2 below:  

Figure 3.2 Wage Distribution (percentage of total employment), October 2004
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In October 2004 more than 50% of the total employees earned above 5 million ROL, average income at that date being 6 million ROL. A more detailed analysis on the income tax changes on labour supply could be done by a cross section analysis using such micro data. This would require collecting the necessary data on selected companies through a survey. Such an approach would provide a solid base for evaluating the effects of tax changes on labour supply and would improve the accuracy of the forecast for any fiscal policy changes. 
In the present case, however, the average wage should provide a reasonable approximation for our purpose of tax revenues analysis.            
3.3.2 Output
The demand for labour is going to depend on the cost of labour and employment. Thus, output, Y, is simply a function of employment and wages.
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(3.2)
Here SSCf, Hf, and unf are the social security, health insurance and unemployment contributions respectively, paid by the firm (employer). One might notice that the cost of capital is missing from the functional form (3.2). This is because of two reasons. The first one is due to data constraints. To our knowledge there is no data on Romanian capital stock available so far. The second reason rests with the model’s assumptions. If the forecast horizon is relatively small (a year or two) then, by omitting capital’s contribution to output the bias in  results will be relatively small
. This happens because it takes time for capital to become productive after investment.
Functional forms (3.1) and (3.2) would determine the tax base which would then allow forecasting income tax revenue and social security contributions. To forecast VAT revenues one would have to forecast both household and government consumption together with the level of imports. Given that the government consumption share in GDP has been relatively stable over the last years the challenge in forecasting VAT revenues would be to predict a path for household consumption and the level of imports. The former are bound to depend to a great extent on the exchange rate behaviour and we are going to treat them as exogenous in the current set-up.      
3.3.3 Household Consumption

According to economic theory household consumption depends on disposable income, which is given mainly by after tax wage and total net wealth. Thus, in the Romanian economic context, one would like to include other variables that might have an explanatory power in predicting the consumption behaviour. One of this might be the Net Transfers component from the current account. Large sums of remittances from the Romanians working abroad are sent to Romania and this, in turn, fuels consumption. Another variable of interest is the domestic credit (DC). Borrowing increases disposable income and again could lead to increasing consumption. Thus, one might want to see whether increases in consumption could be explained by those variables:
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A point which is worth mentioning here is that the responsiveness of tax receipts to economic growth depends on what drives this growth, i.e. consumer-led or export-led. The former is likely to produce a larger cyclical improvement in public finances, partly because of the increase VAT revenues due to higher imports, which is followed by a more rapid deterioration (see for example Sentence at al, 1998). Thus, given that the current economic cycle has been consumption-driven additional caution should be paid when future fiscal policy changes are implemented.        
3.4 Implications for the labour market

The evolution of the labour market has fundamental implications for tax revenues. This happens because households’ decisions to supply labour depend on the net wage they receive for their work. In turn, this is influenced not only by the labour market institutions but also by the overall level of labour taxation. On the demand for labour side, the factors of interest are the cost of labour, which obviously will depend on the gross wages a firm pays for its employees, and the price at which the firm could sell its output. The latter depends on the value added tax rate. Figure 3.3 below explains briefly the implications of taxes for the labour market.   

Figure 3.3 Labour Market Equilibrium
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Labour market equilibrium is reached at point A, where demand for labour, Ld, equals supply of labour, Ls. Unemployment, Un, is given by the segment AB, which represents the difference between working population (given by the vertical line on which point B finds itself) and employment, Empe. The decision to supply labour depends, partly, on the level of unemployment benefits, BEN. Obviously, if this is close to the equilibrium wage, the incentives for work are weak. In fact BEN acts as a floor to wages, preventing them to fall – in real terms – below it. From this point of view it is striking that the unemployment benefit in Romania was, during different years, higher than the minimum wage (Table 3.1 below).   
Table 3.1 Unemployment benefit, % of minimum wage rate.

	 Year
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	BEN
	102.7
	97.4
	112.9
	135.8
	103.8
	118.9
	96.6
	72.5
	77.5
	77.5
	76.5
	75
	75


This is puzzling since, in this case, those hired on minimum wages should have no incentives to work at all. They would be better off staying home and receiving the unemployment benefit rather than supplying labour for the price of a minimum wage. 
Changes in SSC, income tax, or VAT would shift the labour demand and supply schedules in the diagram above. Suppose that the real cost per employee – which the firm faces – is 
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where Tp is total payroll tax rate and 
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 is the so called ‘tax wedge’ between the real labour cost per employee which the firm has to pay and the real post-tax consumption wage. The tax wedge is approximately given by:
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Thus, for labour demand and supply it is the overall level of taxation that matters in the economy. For instance, a reduction in the SSC the employer pays would shift the demand for labour rightwards, increasing employment and thus output. Figure 3.4 below shows that the tax wedge in Romania is one of the highest in OECD countries.

Figure 3.4 Tax Wedges in Selected OECD countries and Romania, percentage of gross labour costs, for year 2004.
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Therefore, it is not surprising that the government has plans to reduce employer’s SSC by 2 percentage points in 2006
. But, in doing so, it is important to evaluate first the effects on employment since it is the employment base that determines the amount of social security contributions that are going to be collected.    

4. Estimation and Analysis


Using the theoretical framework developed in the previous section the next step is to estimate the equations. Then, the results could be used to forecast tax revenue components subject to the behaviour of exogenous variables. By construction, the equations set would yield output and employment effects only. Thus, it is necessary to make assumptions about the time path of financial variables such as the price level, interest and exchange rates. Although interest rate does not enter explicitly into any of the equations, they could affect aggregate demand via all its components. In practice, however, some of these components, notably government spending and investment, have tended to be less responsive to interest and exchange rate changes. By contrast, domestic consumption and excess demand have been more sensitive to changes in exchange and interest rate.

Data is quarterly and covers the period 1999Q1-2005Q2. For some times series there is a shorter data sample due to missing observations.          

4.1 Estimation and Simulation Results

 The statistics of the estimated equations are presented in Appendix 1. Appendix 2 contains a table with statistics of the serial correlation tests. In what follows, only the results of the estimated equations are presented along with some explanations. Simulation results follow afterwards. 

Labour supply equation (‘t’- statistics in parenthesis)
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where
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with the WAGE_NET variable given by: 
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 is the first difference operator and LEMP is the log of employment. Notations are similar to those in section 3.3.1. The variable BEN is the fraction of unemployment benefits in the minimum wage in real terms. What it can be noticed from the equation (4.1) above is that the long-run employment’s response
 to changes in net wages is about a quarter, i.e. a 1% increase in net wage would lead to a 0.26% increase in employment
. This is about a third of the change generally observed in the labour markets in developed countries. This reduced responsiveness of employment to changes in net wages could be explained by the workers’ decision to supply work abroad for higher wages, if they are sufficiently mobile. If that assumption is correct then the low coefficient on net wage captures, to a large extent, the response of immobile labour to changes in income tax rates.
 

Output equation (‘t’- statistics in parenthesis)

 

[image: image16.wmf])

1

(

_

*

08

.

2

)

2

(

_

52

.

1

)

1

(

85

.

0

04

.

0

44

.

16

)

17

.

4

(

)

70

.

2

(

)

09

.

3

(

)

61

.

3

(

)

66

.

2

(

-

D

-

-

-

-

-

+

=

D

-

-

-

FIRM

WAGE

FIRM

WAGE

PROD

TIME

PROD


(4.2)

where 
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 and the variable PROD is the log difference between output and employment, 
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. In equation (4.2) the change in real wage is given by the quarterly change rather than annual change. Thus, lags in the wage variable up to the third quarter are considered, reflecting a degree of indexation with overlapping wage contracts less than annually. For the reasons discussed in section 3.3.2 the increase in capital stock should, in the present Romanian economic context, generate a substitution effect from labour to capital. This assumption gathers more force if one acknowledges the fact that most of the Romanian sectors, which have a high weight in output are, in fact, labour intensive. However, the lack of capital stock data makes this claim difficult to prove. Implicitly, the assumption of constant returns to scale in labour used in the current output equation specification is clearly a simplification. 


Household Consumption equation (‘t’- statistics in parenthesis)


[image: image19.wmf])

4

(

10

.

0

_

73

.

0

88

.

0

)

56

.

1

(

)

23

.

4

(

)

66

.

1

(

-

-

D

+

=

D

-

C

NET

WAGE

C






(4.3)

where C is real consumption and the change in the variables from equation 4.3 represents annual growth. There is a persistence effect of the change in consumption and wage increases account for an important share of consumption growth. Although the coefficient of the fourth lag of consumption is marginally insignificant at the 10% level, we have left this variable in the equation. This decision is supported by both theoretical reasons and results obtained in empirical studies of consumption. The domestic credit variable appears with the wrong sign and, although the ‘net transfer’ variable appears to be significant its introduction affects the long run equilibrium of equation (4.3). Given the short data sample
 and the purpose for which the consumption equation was built for, we decided not to include the latter
. It is not clear to what extent the sums covering both net transfers and domestic credit fuel consumption. In fact, it is extremely likely that a relatively large part of these go into investment, such as housing and durable goods.


Finding the explanatory variables that have most power in forecasting government tax revenues could be a tedious process. Below, the components of tax revenues (of interest here) are expressed either as a function of consumption or output together with other exogenous explanatory variables. Thus, changes on the supply side that affect employment, especially those that impact on disposable income, would have repercussions on tax revenues.  
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(4.9)
In the equations above E is the nominal leu-US dollar exchange rate (expressed in terms of domestic currency per one US dollar), ‘oil’ is the oil price (in US dollars) while ‘Time’ represents a time trend.

A few words on the estimated equations. In equation (4.4) value added tax revenues depend on current consumption, the cost of living, proxied by the price level, and lagged VAT revenue. The latter is added with the intention of capturing the general trend of the economy. As expected, the oil price and household consumption play a significant part in excise tax revenues (equation 4.5). This is explained by the continuous increase of excess demand over the sample period. In the likelihood that domestic consumption will start slowing down in the years to come, some other explanatory variables, such as investment, could be added on the right hand side of equation (4.5). Customs tax revenues (equation 4.6) are influenced by the evolution of household consumption and the exchange rate. A depreciation of the leu against the US dollar would push up E and thus lead to a fall in customs tax revenues via reduced imports volume. For both social security contributions (equation 4.7) and salaries tax (equation 4.9) revenues it would have been desirable to have employment instead of output as an explanatory variable. However, employment is not significant in both equations and comes with the wrong sign. This is not surprising given the fact that both tax revenues components have been growing over the sample period while average employment actually fell.

A central issue in the estimated results presented above is that of parameter stability. There is a battery of tests one can use to test for this. In the present context, however, the simulations are performed using the coefficients already estimated
. 


Using the equations estimated above, one can perform a wide range of simulations. For illustrative purposes three sets of simulations are undertaken here. First simulation, Sim1 assumes a permanent increase of 1% in nominal wage. The second, Sim2, assumes a permanent increase in income tax by 2 percentage points, from the current 16% to 18%. In the third simulation, Sim3, social security contributions are permanently cut by 3 percentage points. Of these, 2% comes from the employer (i.e., a reduction from the current rate of 22% to 20%) and 1% from the employee (i.e. from 9.5% to 8.5%). The results are presented in Table 4.1a below
. 
However, a change in a given tax rate or contribution levels would affect directly the revenue stream to the budget of that particular tax component. For example, a reduction in SSC would be expected to reduce the revenue generated by SSC to the budget in the short term. On the other hand there would be a positive effect on tax revenues generated by higher levels of disposable income and lower labour costs for the firms. These calculations are presented in Table 4b below. The first column in Table 4.1b computes the estimated change in total tax revenue for a given simulation – without calculating the associated direct costs/benefits to total revenue. The weights for different tax component revenues were taken from Table 3.1
. Then, the result is adjusted to account for the cumulative share of the tax revenue components considered here in total government revenue (taken here to be 0.88). 
The last column in Table 4.1b shows the net effect on total government revenues (by adding up the results generated by the two effects together). For Sim2 the gain to the budget revenues would be around +1.06%
, which would yield a net increase in total government revenues of 0.82% = 1.06% - 0.24%. In the case of Sim3 the loss to the budget due to the reduction in SSC would be around 3.2%
, which is being partly compensated by the positive effects on the economy thus generating a net loss to the budget of 2.71%. It is worth noticing that the magnitudes of these changes are likely to be more relevant in the short-term. In the medium and long-term the economy will adjust and the net effect to the total revenue could be smaller.   
Table 4.1a. Percentage change in tax revenue components (deviations from the base run)

	
	Sim1 (wage increase by 1%)
	Sim2 (income tax raised by 2 percentage points)
	Sim3 (3 percentage points reduction in SSC)

	VAT
	+0.39
	-0.82
	+0.42

	Customs
	+0.54
	-0.13
	+0.60

	Profit tax
	+0.41
	-0.15
	+0.78

	SSC
	+0.27
	-0.09
	+0.48

	Salaries tax
	-0.05
	-0.18
	+0.98

	Excise tax
	+0.58
	-0.12
	+0.65


Table 4.1b. Estimated Change in Total Tax Revenue, (%)

	
	Sim1
	Sim2
	Sim3

	Gross  
	+0.25
	-0.24
	+0.44

	Net 
	+0.25
	+0.82
	-2.71



Sim1. The rise in nominal wage stimulates consumption which pushes up VAT, customs tax and excise tax revenues. On the other hand, the increase in nominal wage represents an additional cost to the firms. Which, if not matched by increases in productivity leads to a fall in non-agricultural output and thus a reduction in tax revenue components that have non-agricultural output as an explanatory variable. A word of caution when analysing the figures in Tables 4.1a and 4.1b. As the set of equations above do not represent a general equilibrium, the interpretation of the results above would have to be made with caution because factors that affect, individually, demand and supply, could have independent unilateral effects on tax revenue components. Thus, they might, in fact, overstate/understate the combined real effects (supply and demand) of any policy change. In this respect, this is a limitation of the exercises employed. However, the set of equations could yield a reasonable short/medium term forecast path for the tax revenue components.


Sim2. The two percentage point tax raise unambiguously reduce all tax revenue components. Because disposable income falls, consumption falls. The increase in income tax makes work less attractive and the corresponding fall in employment also reduces output via the labour demand equation. However, because of the direct effects of the tax increase the additional sorces of revenue to the budget yields an increase in total revenues. 

Sim3. The three percentage point reduction in social security contributions leads to increases in all tax revenue components (in nominal terms) analysed here. This is, in fact, just the opposite of the outcome achieved in Sim2. Here, the incentive to supply work increases, because disposable income rises. This in turn leads to higher employment and higher output. Admittedly, the increase in tax revenue components are rather small, for example, both VAT and SSC revenues go up by around 0.5%, nevertheless they are still positive
. However, the direct loss caused by forgone revenue is quite sizable so that actual total revenus fall. 

4.2 Implications for the 2006 budget
Another useful exercise would be to use the set of equations above and assess how realistic the government’s 2006 draft budget is. This undertaking – which we do not pursue here – would entail a specification of the time path for the exogenous variables in the equations 4.1- 4.9 above. There are two aspects that would need to be addressed in this case. The first relates to the assumptions themselves which the government used in order to obtain the forecast. These are presented in Table 4.2 below:  
Table 4.2 Government assumptions for the 2006 budget:
	
	2005
	2006

	Average gross wage (Ron)
	958
	1,077

	GDP growth (%)
	5.7
	6

	Inflation (end December/year average, %)
	7.5/8.8
	5.5/6.3

	Average no. of employees
	4,775
	4,875

	Current account deficit, % of GDP
	
	6.9


As it can be seen, both inflation and output growth assumptions have been rather optimistic. End December 2005 inflation reached 8.7%, more than 1% higher than the government figures, while preliminary estimates of output growth for 2005 are around 4%. Also, the current account projection for 2006 looks extremely optimistic, this is more likely to be in the vecinity of 9% of GDP. 

The second issue concerns the forecast itself. This can be done with the model based on the government’s assumptions or based on a new set of assumptions. One way to circumvent this problem is to obtain a range of variation for the variables above. This will yield a distribution of outcomes for the tax revenue components. For illustrative purposes Tables 4.3.a and 4.3.b below show in detail the 2006 government draft budget tax revenues forecast and planned expenditures respectively (taken from the 2006 draft budget report, available on the Ministry of Public Finance website, see the References section). 
Table 4.3a Government’s 2006 budget draft – Total Revenues
	
	2005 (Mil. Ron)
	2006 (Mil. Ron)
	2005 (% of GDP)
	2006 (% of GDP)

	Total Revenue
	87,099
	100,837
	31.0
	31.3

	Current Revenues
	82,061
	95,785
	29.2
	29.7

	Profit Tax
	8,688
	8,900
	3.1
	2.8

	Income Tax
	5,997
	8,512
	2.1
	2.6

	VAT
	20,543
	25,780
	7.3
	8.0

	Excises
	9,435
	10,702
	3.4
	3.3

	Customs Tax
	2,003
	1,877
	0.7
	0.6

	Others
	2,509
	2,448
	0.9
	1.1

	Social Security
	26,634
	29,861
	9.5
	9.3

	Non-fiscal
	5,679
	6,295
	2.0
	2.0

	Capital Revenues
	446.2
	600.3
	0.2
	0.2

	Donations
	4,592
	4,451
	1.6
	1.4


Table 4.3b Government’s 2006 budget draft – Total Expenditures

	
	2005 (Mil. Ron)
	2006 (Mil. Ron)
	2005 (% of GDP)
	2006 (% of GDP)

	Total Expenditure
	89,904
	102,449
	32.0
	31.8

	Wages
	15,601
	17,650
	5.5
	5.5

	Goods and services
	18,894
	20,445
	6.7
	6.3

	Interest
	3,642
	3,489
	1.3
	1.1

	Subventions
	5,604
	5,749
	2.0
	1.8

	Social assistance
	25,027
	28,266
	8.9
	8.8

	Transfers
	11,170
	15,077
	4.0
	4.7

	Capital expenditure
	8,560
	10,362
	3.0
	3.2

	Others
	1,450
	1,511
	0.5
	0.4



5. Discussion


This section aims at pointing out several aspects related to government expenditures and taxes which could be used when decisions on future draft budgets are made. It is purposely called Discussions instead of Conclusions because the extent of current economic policy changes in Romania in general, and the evolution of fiscal policy in particular,  validate more an approach where the efficacy of new recommendations are explored rather than drawing firm conclusions.    
A first set of remarks going to be made are related to the tax simulations presented in this paper. The second set of remarks pertain to the realisation of the 2005 budget – based on the data which we were able to obtain so far – and the 2006 budget draft. Finally, certain aspects relating to the ex-post EU accession period, will be underlined. After joining the EU Romania will have to effectively implement the EU acquis requirements, as detailed in the EU’s draft accession treaty (EU, February 2005). On the government revenues side things are quite simple in what the tax revenues depend on the overall level of economic activity. On the expenditure side, however, matters become slightly more complex since a large part of expenditures are non-discretionary. Even so, in order to maintain a low budget deficit the government could choose do defer/cut some payments – which happened so often in the recent past.      

The usefulness of the approach presented here resides in the fact that, the behaviour of a series of tax revenue components could be explained to a large extent by labour market developments. Changes in income tax or social security contributions would affect both demand and supply of labour, which in turn impact upon employment, output and consumption. Because tax revenues depend directly on the evolution of the economy, predicting how labour market reacts to changes in various taxes and contributions would be a big step forward in designing a multi-annual budgetary framework. 

The simulations presented here suggest that the indirect effects of reducing social security contributions would in fact lead to an increase in total tax revenues. This does not came as a surprise given the fact that the average effective rate in Romania is still, despite the recent cuts in income tax, one of the highest in Europe. However, given the fact that the direct effects on a SSC cut are quite sizable and that they impact negatively on total revenues, the net short-term effect on total revenues is likely to be negative. Even so, the chances are that, in the medium and long term, the indirect effects would push up eventually other tax revenue components thus balancing the intial loss in total revenue.   
Regarding the 2005 budget it is too early to assess the implications of tax changes upon tax revenues. The tables presented in section 3.2 show that fiscal revenues to the consolidated budget appear to have weakened somewhat (a possible explanation for the apparent slight increase in VAT revenues is given below). The difficulty of evaluating the exact contribution of each category of the tax revenue to total revenue, at this point in time, stems from the fact that, in order to pursue this task, there is a need for a relatively high level of data disaggregation. And, data availability constraints limits the scope of such analysis. 

 In the MPF 2006 draft budget report, the 2005 government budget deficit forecast has been revised downwards from 1.5% of GDP to 1% of GDP. Moreover, the unforeseen expenditures (such as those caused by the summer floods, for instance, and expected to cost the budget in the fourth quarter of 2005 around 0.4% of GDP), could have pushed the expenditure even higher
. If the November 2005 budget deficit stood in surplus, at around 1% of GDP, in December this swung into a deficit of 0.7% of GDP. The deferral of spending up to the last month of the year has been a practice favoured by the government over the last years. This in fact is not a wise policy as it can cause shocks to inflation and aggregate demand. 
One detail that comes out from the inspection of Table 4.2a relates to VAT revenues. These are forecast to grow in 2006, as a share of GDP, by almost 9%. The reasons for this large increase, given in the MPF 2006 draft budget report, are the forecast increase in the level of economic activity and improvements in the tax collection process. This is quite optimistic and rather puzzling. VAT revenues should grow more or less in line with GDP so, a share in total output, the ratio should remain relatively stable. Moreover, as stated in the same report, the VAT collection has improved, now more than 99% of the state contributors have paid off their VAT arrears. Since VAT compliance in the private sector is generally higher, it is hard to believe that further gains in improvements in the VAT collection would make up the gap. 
A better explanation for the forecast increases in VAT revenues would be the introduction of VAT, in 2005, for a range of services which were VAT exempt so far, such as cable TV, etc.
However, there is another point which is worth mentioning here. The relatively good performance of VAT revenues over the last year is partly due to the consumption-led economic growth. A fall in consumption would have a knock-on effect on VAT revenues (as also indicated by equation 4.3). Between 2002 and 2004 nominal GDP grew by 57% while imports raised by 78%, leading to a 6% increase in the ratio of imports to GDP. Given that during the same period domestic demand has grown, the increased imports share in GDP, should, in theory, have pushed up VAT revenues share in total revenues by approximately 1.4% from 23.3% in 2002 (see Table 3.1) to roughly 24.7% in 2004. This did not happen at that time and, one likely explanation for the apparent current increase in VAT revenues, as a share in GDP, is that this has less to do with the 2005 tax cuts changes and more with the improvement in the VAT collection. Thus, it is advisable that any forecast increases in the draft budget – unless explicitly based on the increase in the tax base
 – should be treated with considerable caution.

The outcome of the talks over the EC budget among the EU finance ministers – last year’s meetings - bear a specific relevance for Romania. As a future member of the EU, Romania will have a share of the contributions and benefits of/to the EC budget. As part of the process of adhering to the EU Romania benefits from transfer funds from the EU through various instruments. Essentially there are three main government co-financing requirements which are bound to affect government expenditures in the medium term:
1. Co-financing of the pre-accession funds – prior and after accession (PHARE, ISPA and SAPARD)

2. Co-financing of the structural funds - after accession.

3. Romanian’s contribution to the EU budget – after accession

The estimated amounts for the government’s contribution for the first two instruments is given in Table 5.1 below:

Table 5.1 Government’s co-financing requirements of EU-financed instruments, 

millions Euro
	Year
	2006
	2007
	2008
	2009

	1. Pre-accession funds
	530.1
	126.5
	229.3
	68.1

	PHARE
	39.1
	27.8
	58.3
	38.9

	ISPA
	173.3
	143.4
	118.8
	29.2

	SAPARD
	317.7
	55.2
	55.2
	-

	2. Structural funds
	-
	19
	303
	639

	Total (1+2)
	530.1
	145.5
	532.3
	717.1


With respect to Romania’s contribution to the EU budget, there are four sources of Community revenue, namely:

1. Custom duties, including those on agricultural products. These are paid for goods imported from non EU countries.

2. Sugar levies. These will depend on how much sugar Romania produces.
3. VAT contributions. This is going to depend on the VAT base in the EU calculated on the basis of a notional harmonised rate which reflects expenditure taxes across the EU.

4. GNI-based contributions. Amounts to the same proportion taken from each member’s state Gross National Product. It is a balancing item in the EU budget.

As one can notice, from the moment of joining the EU, customs tax revenue will be transferred to the EU budget so the government need to find either additional resources to compensate the loss (around 2.3% of GDP in 2004) or cut expenditure by an equivalent amount. Also, the more VAT is raised, the larger the share paid to the EU budget. This is because the starting point for calculations on the VAT contributions to the EU budget is given by the total amount of net VAT collected in each member state. So, if the government considers as an option the increase in VAT some time in the future, it should take into account this aspect as well.    
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Appendix 1. Statistics for the Estimated Equations
All variables are in natural logarithms. It is not clear yet that the change in income and corporate tax rates would cause a structural break in both tax revenue components and other macroeconomic variables of interest here. And, testing for structural breaks is not conclusive since there are only three observations which would correspond to a ‘new regime’. The estimations have been performed considering two samples, one which contains the full data set, 1999q3/2000q2-2005q3, and the second one which takes out the last two observations from the full data set. The differences in changes of the estimated coefficients values tend to be rather small so that the estimated coefficients are taken from the estimation using the full data set. 
Employment.

	Dependent Variable: D(LEMP)
	
	

	Method: Least Squares
	
	

	Sample (adjusted): 1999Q3 2005Q3
	

	Included observations: 25 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.791083
	1.030151
	3.680123
	0.0015

	TIME
	-0.002339
	0.000968
	-2.417402
	0.0253

	D(LNET_W_UB(-1))
	-0.090226
	0.046677
	-1.932972
	0.0675

	LEMP(-1)
	-0.635136
	0.152170
	-4.173860
	0.0005

	LNET_W_UB(-1)
	0.151301
	0.049641
	3.047886
	0.0064

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.550214
	    Mean dependent var
	-0.001865

	Adjusted R-squared
	0.460257
	    S.D. dependent var
	0.016466

	S.E. of regression
	0.012097
	    Akaike info criterion
	-5.814796

	Sum squared resid
	0.002927
	    Schwarz criterion
	-5.571021

	Log likelihood
	77.68495
	    F-statistic
	6.116391

	Durbin-Watson stat
	1.915872
	    Prob(F-statistic)
	0.002204

	
	
	
	
	

	
	
	
	
	



Output determination – Labour demand (adjusted for agricultural output), real terms.
	Dependent Variable: D(PROD)
	
	

	Method: Least Squares
	
	

	Sample (adjusted): 2000Q2 2005Q2
	

	Included observations: 21 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	16.43701
	6.168374
	2.664724
	0.0170

	TIME
	0.044763
	0.012404
	3.608623
	0.0024

	PROD(-1)
	-0.852089
	0.275390
	-3.094121
	0.0070

	D(LWAGE_FIRM(-1))
	-2.077036
	0.498051
	-4.170327
	0.0007

	LWAGE_FIRM(-2)
	-1.526069
	0.566133
	-2.695602
	0.0159

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.827326
	    Mean dependent var
	0.024638

	Adjusted R-squared
	0.784157
	    S.D. dependent var
	0.198072

	S.E. of regression
	0.092022
	    Akaike info criterion
	-1.729326

	Sum squared resid
	0.135488
	    Schwarz criterion
	-1.480630

	Log likelihood
	23.15792
	    F-statistic
	19.16503

	Durbin-Watson stat
	1.957211
	    Prob(F-statistic)
	0.000006

	
	
	
	
	

	
	
	
	
	


Household Consumption.

	Dependent Variable: D4LRCONS
	
	

	Method: Least Squares
	
	

	Sample (adjusted): 2001Q1 2005Q3
	

	Included observations: 19 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	0.881716
	0.530125
	1.663223
	0.1157

	D4LRNET_W
	0.731421
	0.172999
	4.227887
	0.0006

	LRCONS(-4)
	-0.102724
	0.065743
	-1.562504
	0.1377

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.528177
	    Mean dependent var
	0.112781

	Adjusted R-squared
	0.469199
	    S.D. dependent var
	0.073858

	S.E. of regression
	0.053810
	    Akaike info criterion
	-2.862767

	Sum squared resid
	0.046329
	    Schwarz criterion
	-2.713645

	Log likelihood
	30.19628
	    F-statistic
	8.955507

	Durbin-Watson stat
	1.455014
	    Prob(F-statistic)
	0.002456

	
	
	
	
	

	
	
	
	
	



D4LRCONS – is annual change in real household consumption 
D4LRNET_W – is annual change in net real wage


Excises
	Dependent Variable: LEXC_N
	
	

	Method: Least Squares
	
	

	Sample (adjusted): 2000Q1 2005Q3
	

	Included observations: 23 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	-5.058615
	1.132164
	-4.468093
	0.0002

	LCONS_N
	0.797392
	0.196648
	4.054913
	0.0006

	LOIL_RON_N
	0.637321
	0.309082
	2.061981
	0.0524

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.893901
	    Mean dependent var
	9.249082

	Adjusted R-squared
	0.883291
	    S.D. dependent var
	0.616045

	S.E. of regression
	0.210458
	    Akaike info criterion
	-0.157955

	Sum squared resid
	0.885850
	    Schwarz criterion
	-0.009847

	Log likelihood
	4.816483
	    F-statistic
	84.25122

	Durbin-Watson stat
	1.518704
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	


Customs Tax
	Dependent Variable: LNCUST
	
	

	Method: Least Squares
	
	

	Sample (adjusted): 2000Q1 2005Q3
	

	Included observations: 23 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	5.817512
	1.682048
	3.458588
	0.0025

	LCONS_N
	0.793169
	0.063814
	12.42948
	0.0000

	LLEUUSD
	-0.754197
	0.202027
	-3.733150
	0.0013

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.902631
	    Mean dependent var
	7.965256

	Adjusted R-squared
	0.892894
	    S.D. dependent var
	0.347979

	S.E. of regression
	0.113883
	    Akaike info criterion
	-1.386176

	Sum squared resid
	0.259389
	    Schwarz criterion
	-1.238068

	Log likelihood
	18.94102
	    F-statistic
	92.70206

	Durbin-Watson stat
	1.986712
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	


VAT
	Dependent Variable: LNVAT
	
	

	Method: Least Squares
	
	

	Sample (adjusted): 2000Q1 2005Q3
	

	Included observations: 23 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	-0.180886
	0.601484
	-0.300732
	0.7669

	LCONS_N
	0.345605
	0.075600
	4.571465
	0.0002

	LCPI
	0.492782
	0.293228
	1.680545
	0.1092

	LNVAT(-1)
	0.389219
	0.140198
	2.776205
	0.0120

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.989960
	    Mean dependent var
	10.19064

	Adjusted R-squared
	0.988375
	    S.D. dependent var
	0.510870

	S.E. of regression
	0.055083
	    Akaike info criterion
	-2.803188

	Sum squared resid
	0.057648
	    Schwarz criterion
	-2.605711

	Log likelihood
	36.23667
	    F-statistic
	624.4651

	Durbin-Watson stat
	1.929290
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	


SSC
	Dependent Variable: LNSSC
	
	

	Method: Least Squares
	
	

	Sample (adjusted): 2000Q1 2005Q2
	

	Included observations: 22 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.955343
	0.410748
	9.629608
	0.0000

	LCPI
	1.074069
	0.096843
	11.09082
	0.0000

	LNYNAGR
	0.159054
	0.062368
	2.550274
	0.0195

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.992068
	    Mean dependent var
	10.56955

	Adjusted R-squared
	0.991233
	    S.D. dependent var
	0.375982

	S.E. of regression
	0.035204
	    Akaike info criterion
	-3.729190

	Sum squared resid
	0.023547
	    Schwarz criterion
	-3.580412

	Log likelihood
	44.02109
	    F-statistic
	1188.176

	Durbin-Watson stat
	1.772503
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	


Salaries Tax

	Dependent Variable: LST
	
	

	Method: Two-Stage Least Squares
	

	Sample (adjusted): 2001Q1 2005Q2
	

	Included observations: 18 after adjustments
	

	Instrument list: C LCPI(-1) LYNAGR(-4)
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	1.612513
	1.186422
	1.359140
	0.1942

	LYNAGR
	0.322595
	0.192745
	1.673686
	0.1149

	LCPI
	1.164972
	0.178187
	6.537910
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.899069
	    Mean dependent var
	9.445294

	Adjusted R-squared
	0.885612
	    S.D. dependent var
	0.280230

	S.E. of regression
	0.094777
	    Sum squared resid
	0.134742

	Durbin-Watson stat
	1.264652
	    Second-stage SSR
	0.147438

	
	
	
	
	

	
	
	
	
	


Profit Tax

	Dependent Variable: LPIT
	
	

	Date: 02/20/06   Time: 15:21
	
	

	Sample (adjusted): 2001Q1 2005Q2
	

	Included observations: 18 after adjustments
	

	Instrument list: C TIME LYNAGR(-4)
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	5.606228
	1.110342
	5.049099
	0.0001

	TIME
	0.079410
	0.004515
	17.58900
	0.0000

	LYNAGR
	0.260916
	0.137839
	1.892907
	0.0778

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.980663
	    Mean dependent var
	9.203229

	Adjusted R-squared
	0.978085
	    S.D. dependent var
	0.462927

	S.E. of regression
	0.068531
	    Sum squared resid
	0.070448

	Durbin-Watson stat
	1.643983
	    Second-stage SSR
	0.076282

	
	
	
	
	

	
	
	
	
	


Appendix 2. Ljung-Box Q-statistics for the Estimated Equations
The choice of Ljung-Box Q-statistics (Ljung and Box, 1978) is motivated by the fact that this test yields superior small sample performance compared to the original Box and Pierce (1970) Q-statistics. Following Enders (2003), who suggests that the number of sample autocorrelations and partial autocorrelations should not be higher than T/4, for our 28 dataset sample we set this to 6. The calculated values of Q in Table 4 do not exceed the appropriate 10% values in the chi-squared table so the null of no significant autocorrelation cannot be rejected at this level of significance.
Table A2.1. The Ljung-Box Q-statistics for model equations
	Eq. 4.1
	Eq. 4.2
	Eq. 4.3
	Eq. 4.4
	Eq. 4.5
	Eq. 4.6
	Eq. 4.7
	Eq. 4.8
	Eq. 4.9

	0.019
	0.002
	1.245
	0.004
	1.356
	0.003
	0.062
	0.400
	1.719

	4.217
	0.162
	1.264
	0.048
	3.924
	0.160
	1.864
	0.658
	2.405

	4.458
	0.626
	1.274
	0.279
	3.986
	0.192
	1.885
	1.392
	2.418

	4.513
	5.907
	2.475
	1.176
	4.140
	0.470
	1.975
	2.569
	3.075

	6.850
	8.864
	2.886
	2.260
	7.048
	0.481
	2.316
	6.750
	7.673

	8.317
	10.27
	2.928
	2.270
	7.385
	6.529
	7.137
	6.905
	9.128


For good measure the alternative LM tests for serial correlation have also been performed. The null of no serial correlation up to lag order 2 cannot be rejected in all cases. 
Appendix 3. Simulation Results
Tax Revenue Components Changes, deviations from the base run.
Simulation 1 – A permanent 1% increase in nominal wage.
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Sim2 , Income tax raised permanently from 16% to 18%.
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Sim3. Cas_f down to 20% from 22% and cas_e down to 8.5% from 9.5%.

[image: image28.emf].000

.001

.002

.003

.004

.005

2005Q1 2005Q3 2006Q1 2006Q3 2007Q1 2007Q3

VAT

.000

.001

.002

.003

.004

.005

.006

.007

2005Q1 2005Q3 2006Q1 2006Q3 2007Q1 2007Q3

Customs Tax

.000

.001

.002

.003

.004

.005

.006

.007

.008

.009

2005Q1 2005Q3 2006Q1 2006Q3 2007Q1 2007Q3

Profit Tax

.000

.001

.002

.003

.004

.005

.006

2005Q1 2005Q3 2006Q1 2006Q3 2007Q1 2007Q3

SSC

.000

.002

.004

.006

.008

.010

.012

2005Q1 2005Q3 2006Q1 2006Q3 2007Q1 2007Q3

Salaries Tax

.000

.001

.002

.003

.004

.005

.006

.007

.008

2005Q1 2005Q3 2006Q1 2006Q3 2007Q1 2007Q3

Excise Tax

Deviation


We





Empe





B





Un





A





Employment





Ld





Ls





Wage





BEN








( This study extends the analysis performed in a previous paper, ‘Multi-Annual Budgeting and the Future of Fiscal Policy in Romania’.   


� The recommendations of a panel set up by President George Bush  to analyse tax changes in the US were released in October 2005. One proposal suggested a streamlined version of the current income tax in which the number of tax brackets would be reduced from 6 to 4 (15%, 25%, 30% and 33%). A second proposal would entail combining  the income tax with a progressive consumption tax with only three tax brackets, 15%, 25% and 30%. Angela Merkel, Germany’s next Chancellor toiled during  her election campaign with the idea of introducing a flat tax rate in Germany. In the UK, a series of debates in the run-up to the December 2005 election of Conservative party leadership have put the tax cuts issue on the spotlight. A number of papers have started to propose alternative tax systems in response to the existent one (see for example Minford, 2005).


� If the policy is revenue neutral.


� An detailed analysis of the fiscal reform in Slovakia is in Brook and Leibfritz (2005).


� Since 2005 data covers only the first three quarters, the final figure could be slightly different because of the seasonal effects. However, given the fact that seasonal employment tends to be higher during the summer and autumn months it is likely that, if anything, the figure would be biased upwards. 


� This would have been necessary since the current 16% income tax rate is lower than the lower bound treshold that was in place prior to year 2005. 


� For instance, the OECD (2004) data show that in 2004 a number of countries had total tax revenue as percentage of GDP close to 35%. Among those were Czech Republic  37.6, Hungary 37.7, Poland 34.2, Spain 35.1.    


� Admittedly, if one takes the view that the Romanian capital stock is obsolete – following years of under-investment – the returns to capital should be higher than those in the EU for example. This should lead to faster output growth. But the presumption that capital takes time to install remains still valid. Thus, it is advisable to re-estimate periodically the equation given by the functional form (3.2) in order to capture the effects of the increasing capital contribution to output.   


� This will be followed by further reductions in 2007 if the tax revenue collection would allow it. 


� In November 2005 the employee contributions (percentage of the gross wage) were as follows: SSC=9.5%, H=6.5% and un=1%.


� Here, total output is adjusted for agricultural output.


� In Anglo-Saxon countries, for instance, one would expect the net wage coefficient to be closer to 0.7-0.9.   


� In November 2005 the employer contributions (percentage of the gross wage) were as follows: SSC=22%, H=7% and un=3%.


� The introduction of any new explanatory variable also reduces the degrees of freedom.


� A  number of other specifications for consumption were tried, including one which considered, as explanatory variable, deviations of output from the long run demand. This was intended to capture the present feature of the Romanian economy where consumption pushes up demand. However, the estimated relations were not satisfactorily.   


� Using bootstrapping one can get confidence intervals for the estimated coefficients.


� Simulations’ graphs are in Appendix 3.


� The weights are: VAT 0.25, Customs Tax 0.02, PIT 0.085, SSC 0.33, SIT 0.09 and Excise Tax 0.1.


� Two percentage points increase in income tax would imply, ceteris paribus, a raise of 12.5% in income tax revenues. As the share of income tax in total revenue is around 8.5%, the implied change in total revenue would be 1.06. 


� Similar calculations as in the income tax case imply 3.2 =  0.1 (three percentage points reduction in SSC amounts to roughly 10% of the SSC contributions to total revenue) times 0.32. 


� Higher inflation could in fact lead to a fall in tax revenue components in real terms.  


� The frequency – and indeed the cost – of such unforseen events (be those weather-related or health-related, such as the avian flu - which could have consequences at the macro level) could go up in the future. It would pe a prudent measure for the government to set aside some sort of an emergency fund in case such unfavourable outcomes materialise.


� This can be achieved, for instance, by extending the VAT to small and medium enterprises. Currently a large number of these are VAT exempt. Such proposals were made during 
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