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        In this paper the attempt was made to study the inflationary impact of implementing value added tax (VAT) in Iran. For this purpose a 29*29 sector input – output table of Iran was applied.The sensitivity index was calculated to find the inflationary impact of    implementing a 10% value added taxes in 29 sectors of Iranian economy. The values of the sensitivity index were ranged from .61 to 2.3. Furthermore the price change in sectors varied between 1% to 10.5% .Therefore, the price effect of implementing VAT in    11sectors was severe, but the remaining 18 sectors confronted with relatively mild inflationary effect.

       Moreover, applying the price model, it shows that after implementing 10% value added tax to all 29 sectors, will increase inflation rate by 7.4%. In order to decrease the inflationary effect of VAT, we consider the result of exempting 11 sectors (which their prices were severely affected by VAT) from VAT, as a result the overall change in price index changed to 3.4%. Therefore, the results of this paper suggested that in order to decrease the inflationary impact of VAT, a step by step policy is required.
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Introduction

        The value added tax (VAT) is an indirect tax collected at various stages based on the value added created at each stage.  It is not really a new tax but is merely a sales tax administered in a different way. A fully implemented, VAT is equivalent to a single stage tax at retail level. More than 120 countries now are using VAT. 

To replace existing unsatisfactory indirect taxes such as turnover or single-stage taxes

To raise revenues  (potentially, a buoyant tax).To achieve economic efficiency:  (1) exports sectors; (2) non-distortionary effect on consumption/saving decision (unlike income tax); (3) no cascading effects (if properly applied); (4) stable revenues (being a consumption tax—unlike income taxation)

       Value added is the value that an economic agent adds to the raw materials or intermediate inputs before selling the new or improved good or service.  Inputs (raw materials, transport, rent, advertising etc.) are bought by a firm, labor is paid to work on the inputs along with the capital used by the business and when the final good or service is sold to the next producer or consumer, some profits are left. The difference between the value of the final product and the value of intermediate inputs used in its production (excluding labor and capital services) is the value added. 

Price output– Sum of intermediate input costs = WL + rK = Value Added. 

This paper is organized as follows: 

        In this paper the attempt was made to study the inflationary impact of implementing value added tax (VAT) in Iran. For this purpose a 29*29 sector input – output table of Iran was applied. The paper is organized as follows: section ( 1)devoted to Alternative Method to compute VAT , in section(2) Design Issues and Policy Implications
Will be discussed, in the rest of paper inflationary effect of VAT will be considerd both theoretically and empirically.

I. Alternative Methods to Compute Value Added Tax

       Methods of Calculating VAT. There are three method of calculating VAT

Addition Method, Subtraction Method, Credit or Invoice Method, Invoice or Credit Method
1-Addition Method:

        This method taxes wages and the income accruing to capital (profit plus interest) at each year.  In this method one has to find out how much was paid to labor and capital at each stage and then calculate the tax on that basis.  


Farmer


Miller



Baker


t (WL + rK)

t (WL + rK)

t (WL + rK).This method is difficult to implement.

       A great deal of information is needed to calculate the tax liabilities. The estimation of profits has the same problems that we come across in case of corporate income tax. The addition VAT turns out to be a combination of a payroll tax and a corporate income tax. Suitable for Japan because Japan has a very well functioning corporation income tax.

2-Subtraction Method:

      This is also called business transfer tax.The revenue is calculated as follows:

Revenue = tax rate (Value of output - Cost of inputs)
In this method, if "t" is the tax rate, then the sum of the taxes for all stages is:
tP1 + t(P2 - P1) + t(P3 - P2) = tP3
If tax rates at the three stages are t1, t2 and t3, total tax revenue will be:

t1P1 + t2 (P2 - P1) + t3 (P3 - P2).

3-Credit or Invoice Method

    In this method, the output is taxed and a credit is given for the taxes paid on inputs.

Farmer pays  = tP1

Miller pays  = tP2 – tP1

Baker pays  = tP3 - tP2

Total tax paid = tP3

This means that the tax is effective at the last price or last point.  The credit or invoice method is superior when different tax rates are used.  In the illustration, if t1, t2, and t3 are tax rates used for the farmer, miller and baker,

The total tax paid is
 t1P1 + (t2P2 - t1P1) + (t3P3 - t2P2) = t3P3.

4-Invoice or Credit Method
     Although theoretically all the three methods give the same result, the invoice or credit method has become more acceptable due to the following reasons: The invoice becomes a crucial evidence for the transaction occurring as well as the tax payment,The tax invoice creates a good basis for audit,

           In the subtraction method, if different tax rates are to be applied on various products, it is difficult to find out exactly the amount of inputs which go into the production of each type of output. Existing tax laws may be unsatisfactory.  For example, 

The turnover tax is problematic due to cascading effects. 

The manufacturers and wholesalers try to seek exemption from the tax on inputs if a turnover tax is used, particularly when producing for export. In turnover tax integration between manufacturers, wholesalers, and retailers may be done for the purpose of tax evasion. In LDCs, tax revenue is difficult to collect with a single stage sales tax. With a VAT, tax revenue is collected at each stage and it is the next business who will obtain a credit for the tax paid on its inputs. Revenues can be collected at any given stage with less accuracy than for the case of a single tax and no serious problem is created. Custom Unions require that discriminatory border taxes (i.e. import tariffs) be abolished (for example EU, MERCUSUR).VAT can be helpful in increasing tax revenue or in reducing other taxes. For example, VAT can replace the corporate tax, or import duties. It is becoming internationally increasingly fashionable to use VAT as a revenue instrument.
II -Types of VAT Tax Bases
         There are three types of VAT base as follows:
GNP type (product type)
        In this type of VAT, all final goods and services produced and sold in a period of time are subject to tax. This means that both capital goods and consumer goods are taxed, input tax credit, is not given for the purchase of capital goods used in a business. Only intermediate inputs excluded from base.  Capital bears full tax burden.

   NNP type (income type)
       Intermediate inputs and fiscal deprecation excluded.  Base similar to the one in

income taxation.

   Consumption type
       Intermediate inputs and investment items excluded.  Base similar to the one in consumption tax (VAT equivalent to retails sales tax in terms of revenue collection, if properly applied).

   III -Calculation of Tax Revenue with Exemptions
          If stage two (miller) is exempt from tax, then the tax revenue would be by the invoice credit method:

Tax paid by farmer = t1P1
Tax paid by miller = 0
Tax paid by baker = t3P3
Total tax paid = t3P3 + t1P1,

        Which is more than the revenue, t3P3 that would have been collected if no exemption?
By the subtraction method:

Tax paid by farmer = t1P1
Tax paid by miller = 0
Tax paid by baker = t3P3 - t3P2
Total tax paid =  t1P1 + t3P3 - t3P2,

           Which may be less than the taxes paid when there were no exemptions?  But it is certain that if the subtraction method is used the total tax paid is less as compared to tax paid under the credit method. 

A major problem with exempting a sector is that the import tax credits earned in the exempt sector might be diverted to a related business activity that was taxable.

A North The innovation is to levy a low rate of tax on sectors that would otherwise be exempt. In this way the low tax rates extract the input tax credits from the sector while little or no additional tax is paid.
1-Zero Rate Issues
Credit method:  

i) If the tax rate (t2) on miller is zero, then 

Tax paid by farmer = t1P1
Tax paid by miller = t2P2 - t1P1 = -t1P1
Tax paid by baker = t3P3 - t2P2 = t3P3
Total tax paid = t3P3 - t1P1 + t1P1 = t3P3 

ii) If t1 is zero, then

Tax paid by farmer = t1P1 = 0
Tax paid by miller = t2P2 - t1P1 = t2P2
Tax paid by baker = t3P3 - t2P2
Total tax paid = t3P3 - t2P2 + t2P2 = t3P3
iii) If t3 is zero, then

Tax paid by farmer = t1P1

Tax paid by miller = t2P2 - t1P1 

Tax paid by baker = t3P3 - t2P2 = - t2P2

Total tax paid = - t2P2 + t2P2 - t1P1 + t1P1 = 0

        Zero rating at the first level or intermediate level does not reduce the total tax paid but changes the taxes paid at different levels in the chain as the credits at some stages are reduced or increased.  With zero rating at the last level, however, the total tax is reduced to zero.

Zero Rating with Subtraction Method

        Only the value added at particular stage that is zero rated is free from tax. 

i) If t1 is zero, then
      Tax paid by farmer = t1P1 = 0

      Tax paid by miller = t2(P2 - P1)

      Tax paid by baker = t3(P3 - P2)

      Total tax paid = t3 (P3-P2) + t2 (P2-P1). 

ii) If t2 is zero:

      Tax paid by farmer = t1P1

     Tax paid by miller = t2 (P2-P1) = 0

     Tax paid by baker = t3 (P3-P2)

     Total tax paid = t3 (P3-P2) + t1 P1.

iii) If t3 is zero:
     Tax paid by farmer = t1P1 

     Tax paid by miller = t2 (P2-P1)

     Tax paid by baker = t3 (P3-P2) = 0

     Total tax paid = t2 (P2-P1) + t1 P1.

IV-Taxation of Small Traders

           To tax small traders, different options are available to suit the particular situation:Most countries have a minimum threshold level of turnover. Businesses with sales below this threshold amount are exempt from VAT on sales but receive no credit for inputs. Alternatively one could impose a minimum tax based on a set of criteria such as the size of the establishment or estimated sales. No credit may be given on purchases but a low sales tax rate can be introduced on gross receipts. One could impose a higher tax on purchases made by small traders but no tax on their sales. Some sectors are easy to tax even though their turnover is small.  For example, car sales are easily taxed because cars need to be registered.

The level of economic activity in different sectors varies from country to country.  In Indonesia and TRNC, 70% of the potential value is on imports, petroleum production, and sales of products by public enterprises.  Therefore, it would be easy to tax these sectors which constitute the bulk of the economy.
V-Treatment of Border Transactions
Destination Principal- Imports are taxed, exports zero rated .This has been the traditional type of border adjustment.
Origin Principal- Imports are exempted, deemed credit given on next sale of imported items. Exports are taxed.
 

VI.
Design Issues and Policy Implications 
1.      Exemption

             The rational for  common practice are ,Equity rationale.,Better option, economically and administratively, than zero rating or reduced rates.,Administratively, cost-effective to exempt hard-to-tax sectors (to be discussed further).
Problems associated with common practice are: Cascading or shrinking base., May be ineffective., May be inefficient. Apportionment of input values required for firms producing both exempt and taxable outputs.
2. Treatment of hard-to-tax sectors
Financial sector

            It is technically hard to evaluate value added, while revenues potential low.

-  Common practice:  Exempt—except for certain types of fee-based services such as brokerage and safe-keeping.

-  Some experiment in taxing the sector, such as quasi-VAT on basis of addition method.

Agriculture

      It is hard to tax due to multiple—and ‘compelling’—technical, social, and political reasons. Common practice:  exempt, but derivative problems stemmed from needs to exempt/or zero rate agricultural inputs.

Practical fix. Bring sector to tax net, while applying threshold to exempt small farmers.  If continue exemption of agriculture, strictly limit number of exemptions to inputs exclusively used for agriculture (fertilizer and seeds)..

Housing

             Taxing office buildings/rent, but exempting residential buildings, rent, and sales of existing dwellings.    However, exempting resale of residential buildings, while taxing new housing would generate unfair windfall gains to owners of old houses.      Some countries applying transfer taxes, but problems involving cascading effect, while revenue potential low.  Cnossen (1995) favors neutral application of VAT to real estates (building activities, forms of leasing, and sales—all subject to standard rates).
3-Rate structure

       Multiple rate structure inherently complex and raising both compliance and administration costs. Still applied on both efficiency and equity grounds.  

Contrasting tendencies in developing and developed worlds (Developing countries:  More than half base subject to reduced rates.  Developed countries:  More than 2/3 of base subject to standard rate).Multi rate structure ineffective in solving equity issues (even unintentionally make problem worse).Standard advice:  Single positive rate, zero rate exclusively applied to exports, and few exemptions.

4- Regressively
           Being an indirect tax, regressive (with regressively defined on basis of tax burden in total annual income).Critically important for an efficient and pure consumption-based VAT. Why common delay in refunds:  (1) inefficient processing of refunds, exacerbated by common frauds; (2) incentives for meeting revenue targets; (3) problems for treasury during budget crunching.  No unique pattern in refund treatment.  Most cap refunds at level of VAT on output and remaining balance allowed to be carried forward.
VII.-Inflationary Effect of VAT
          Sometimes it is argued that the VAT has strong inflationary effects.To analyze the effect of VAT on prices, it is necessary to realize that many countries tend to finance government budget deficits by increasing the money supply through printing Of currency.  If:

       M = money supply
       V = velocity of money supply

        T = number of transactions in a year

        P = price level,

       Then:

       MV = TP

       Whenever M increases due to printing of money, even if V remains constant, the price level P increases. Consider that VAT is introduced in order to increase government revenue instead of printing of more currency or increasing the money supply.  The inflation may actually fall. This is explained in the following figure. In this case, a 6% increase in prices takes place between periods t*-1 and t* due to an increase in the money supply. VAT at a rate of 5% is introduced at time t* when prices are at level A. This will push up the prices at time t* to level B.It will, however, also increase the government revenue and may ultimately lower the inflation rate over time.

            Consider the following example in which the effect of VAT on two persons, one                                                         poor and the other rich, is analyzed.

YP = Income of poor



Yr = Income of rich 

 CP = consumption of poor

Cr = consumption of rich

Sp = savings of poor

  Sr = savings
             As the rich save more as percentage of their income. That is,       and if "t" is the tax rate on consumption, then Generally, the regressively of VAT is attributed to this relationship.  But we need to consider the fact that the rich people save to consume in future. It is also the case that rich people live longer in retirement than do poor people, hence, they consume more after they stop earning income. If Y'u is the unearned income of a rich person consumed later on, and Y'r is the later year's income, then in that year the consumption of the rich person (=C'r) is equal to Y'r + Y'u.

        `By original expectation, the price level measured in period t*+1 should have been at F.  But this does not happen. This is because the government revenue increases following the introduction of VAT, budget deficit is cut down, and there is a contraction in money supply. The price level comes to point D or even to a lower level depending on the effect of revenue raised by the VAT and its resultant effect on the money supply. Here, DE represents the price effect as a result of increased revenue and reduction in the money supply growth. The VAT can lower the rate of inflation.


.
IIX -The price forming model

        The Leontief price model is defined as a set of simultaneous linear equations in which the price each productive sector of the economy receives per unit of its output must be equal to the total costs incurred in the course of its production. Each equation describes the balance between the price received and the payment made by each endogenous sector per unit of its products. These costs usually comprise wages, interest on capital and entrepreneurial revenues credited to households, taxes paid to the government, and other payments by sectors (Leontief, 1986). The simple Leontief price forming model is expressed as follows:

     X =AX +Y 

                       -1                                      
      Y = (I-A)   X
      A =      ∑ a ij,     a ij = X ij / X j

            aij < 1, (J =1, 2,.....n)

X j = Total output of the Jth industry

X ij = number of units of ith good used by Jth  industry

                  -1

 P = (I – A) (A1+A2+A3)                      (1)
A1 +A2+A3 =V                                         (2)

Then:

P=PA+V                                                     (3)
           Where, X j is the total output of the Jth industry ,X ij is the number of units of ith good used by Jth  industry, P is a vector of commodity prices, A is the direct input coefficient, A is the Coefficients of fixed assets depreciation, v A is coefficients of labor income & welfare, M A is the coefficients of social profits & Taxes. V is the value added coefficients.

          Equation (1) is a kind of static price model. By adding the discrete time function in it, we can get the dynamic price model. We put t into some time span and the backward lag is Δt .t+ Δt denotes the time span from the end of t to the end of t+ Δt.

The dynamic price model can be shown as follows:

P(t)=P(t)A(t)+V(t)                                        (4) 
IX-Emprical results
        In this paper the attempt was made to study the inflationary impact of implementing value added tax (VAT) in Iran. For this purpose a 29*29 sector input – output table of Iran was applied. The results are summarized in table (  1)
The sensitivity index was calculated to find the inflationary impact of    implementing a 10% value added taxes in 29 sectors of Iranian economy. The values of the sensitivity index were ranged from .61 to 2.3.The sectors with high price effects are 1,2,5,7,10,11,13,20,22,24,and 28.(table 1 ,first column). Prices of each sector before and after VAT are reports in column two and three of the table. Furthermore as column three shows, the price change in sectors varied between 1% to 10.5% .Morover, theinflationary effect of implementing VAT in    11sectors of the Iranian economy will be severe, but the remaining 18 sectors will confront  with relatively mild inflationary effect.

           Moreover, applying the price model, it shows that after implementing 10% value added tax to all 29 sectors, will increase inflation rate by 7.4%. In order to decrease the inflationary effect of VAT, we consider the result of exempting VAT for 11high ranked inflationary sectors (column 4 and 5)), as a result the overall change in price index changed to 3.4%.
Table 1 . Price Change before and after implementing 10% VAT
	tax

 exemption 


	Rank
	Price change
	Price after 10% VAT
	Price before VAT
	Sensivity index
	sector


	
	E
	29

	.106
	1.164
	1.058
	1.25*
	1-agriculture

	
	E
	26
	.992
	1.091
	.992
	1.06*
	2- Livestock & hunting

	
	
	28
	.104
	1.148
	1.044
	.726
	3-fishing

	
	
	25
	.099
	1.057
	.988
	.728
	4- forest

	
	E

	1
	.101
	.112
	.102
	1.05*
	5- oil &natural  gas 

	
	
	12
	.083
	.914
	.831
	.874
	6- mining

	
	E
	15
	.904
	.995
	.904
	1.328*
	7- food industry

	
	
	6
	.699
	.769
	.699
	.633
	8-  textile


	
	
	5
	.768
	.768
	..699
	.639
	9 wood and its products

	
	E

	9
	.747
	.821
	.747
	1.05*
	10- paper printing industry

	
	E

	3
	.066
	.731
	.665
	2.314*
	11- -plastic& its products

	
	
	11
	.075
	.852)
	.775
	.929
	12-mineral products

	
	E

	8
	.0722
	.795
	.722
	1.376*
	13--basic metallicه industries                                

	
	1
	14
	.0693
	.762
	.693
	.839
	14- machinery


	
	
	10
	.077
	.846
	.769
	.691
	15- electric ties

	
	
	7
	.071
	.781
	.711
	.646
	16-gas distribution

	
	
	27
	..0995
	1.0938
	.995
	..609
	17- water supplies

	
	
	18
	.087
	.961
	.873
	.7608
	18--private construction

	
	
	13
	.085
	.937
	.852
	.6011
	19- public construction

	
	E

	18
	.093
	1.017
	.924
	1.882*
	20- transportation

	
	
	16
	.0907
	.997
	.907
	.845
	21- communications

	
	E
	21
	.0972
	1.0692
	.972
	1.96*
	22- trade

	
	.


	20
	.0954
	1.049
	.954
	.62
	23- hotel restaurant

	
	E
	17
	.092
	1.016
	.924
	1.033*
	24-financial mediation

	
	
	25
	.037
	.409
	.371
	.6997
	25-insurance

	
	
	22
	.098
	1.077
	.979
	.847
	26 real states

	
	
	24
	.098
	1.08
	.981
	.678
	27- specialized services

	
	E
	19
	.094
	1.033
	.939
	1.525*
	28--social services

	
	
	23
	.098
	1.077
	.979
	.741
	29-public services


Source: Author `s calculation on the basis of 1993 input –output table of Iran, The Central BANK OF Iran, 2000, by using Excel
X-Conclusion

This paper focuses on the Leontief price model,TO  investigat  the inflationary effect of implementing the VAT in Iran. The results reveal that after implementing 10% value added tax to all 29 sectors, inflation rate by 7.4%. In order to decrease the inflationary effect of VAT, we consider the result of exempting 11 sectors (which their prices were severely affected by VAT) from VAT, as a result the overall change in price index changed to 3.4%. Therefore, the results of this paper suggested that in order to decrease the inflationary impact of VAT, a step by step policy is required.
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