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Abstract 

This paper studies the effect of oil-taxation in the case of Indian Economy. In the literature, all 

studies primarily concentrate on the magnitude of decrease in output level due to a supply shock 

or policy shock like output. In this present paper, the authors look into the effect of oil-taxation 

by incorporating feedback though the share market, investment and government’s fiscal-deficit 

target under alternate exchange rate regimes. The paper finds that a tax on oil may even lead to 

expansionary effect on output, rather than leaving a recessionary impact under certain conditions. 
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1. Introduction 

For an oil-importing country like India, a tax on oil serves many purposes. First, it forms an 

important source of revenue for the government. The Government of India (GoI) and the states 

governments impose various types of tax on oil. First, there is customs tax that is levied on crude 

oil import; then, excise tax is imposed on production of refined oil from crude oil and finally, the 

state governments impose VAT (value-added tax) on the final sale of oil to the consumers. Since 

India is heavily dependant on oil, oil tax forms a robust source of income for the GoI. The 

second reason that justifies tax on oil is that it helps to solves BOP problems. Since India imports 

oil, a tax on oil might help to lower oil consumption and reduce import bills when the country’s 

current-account deficit increases beyond comfortable limits. That is, in the event of lower export 

demand from the country, or when the domestic currency depreciates above comfortable level or 

when the international price of crude oil is very high, tax on oil can help macro-economic 

stabilization. Thirdly, tax on oil can reduce the problem of negative externality in consumption. 

Since, oil consumption causes pollution, a tax on oil can be beneficial in reducing pollution by 

bridging the gap between private and social optimum. 

In India, there is a strong domestic lobby of industrialists (mainly car producers) that advocates 

keeping oil tax at a minimum. Since oil tax increases final price to consumers, an increase in tax 

rate (equivalently, a reduction in erstwhile subsidies) crowds out demand for automobiles and 

lead to a slowdown in industrial production. In US also, high international oil prices has 

prompted economic agent to lobby to the government to cut oil taxes, especially during 1999 and 

2000.  The theoretical underpinning behind such lobby exploit the inverse relationship between 

oil-price and output as found out in many studies. For example, inverse relation between oil price 

and output is present in Rasche and Tatom (1977, 1981), Hamilton (1983), Burbidge and 



Harrison (1984), Gisser and Goodwin (1986), Rotemerg and Woodfort (1996), Raymond and 

Rich (1997), Carroth, Hooker and Oswald (1998).  

In a recent study, Hamilton (2000) using an instrumental-variable approach, considers a non-

linear relation between oil price and output. Not only the paper finds out an inverse relation 

between oil-price and output, but also it establishes that oil price increases are more important 

than decreases; and also that increases have less significant predictive content if oil price 

increases are just corrections to earlier decreases. Anderson (1980) favours tariff on oil import 

instead of quota for the US economy. However, that is because US itself produces oil and a tariff 

on oil import solves the problem of common-property resource to some extent. Needless to say, 

this study is inapplicable for India as she is primarily dependant on oil import for oil 

consumption. 

Bernanke, Gertler and Watson (1997) find in their study that increases in oil-price leads to a 

recessionary impact on output primarily due to monetary tightening than due to increase in oil 

price per-se. They use VAR analysis and their period of study ranges from 1965 to 1995. In other 

words, what they intend to establish is that if FED fund rates did not rise due to increase in oil 

price, downturn could have been avoided. However, Hamilton and Herrera (2000) refute the 

conclusion of the earlier paper on the ground that the former paper took a shorter lag-length (7) 

and that resulted in the error. These authors consider a lag-length of 12 and falsify the claim of 

the earlier paper. Further, they go on to argue that oil shocks appear to have a bigger effect on 

the economy than suggested by their VAR, and stress the need for implementing the monetary 

policy to offset even small shocks. The aspect that is neglected in these papers is that the oil 

price increase that is considered in these papers is due to a negative supply shock, and not due to 

policy intervention from the government. 



Some authors have also made an effort to compare the extent of oil shocks on output over time.  

Nordhaus (2007) argues that the oil shock during 2007-08 did not have perverse effect on the US 

macro-economy, compared to the shocks in 1970s and 80s.This is because, the extent of shock 

was smaller, transmission mechanism was less strong (i.e., FED did not tighten much and agents 

viewed the shock to be transient) and increase in government expenditure and exports led to 

domestic expansion despite negative supply shock. Blanchard and Gali (2007) provide a similar 

result to the earlier paper. The reasons they propound for a lower negative impact on domestic 

output is that FED’s response of expected inflation to oil shocks has substantially decreased over 

time and US has also become more oil-efficient in recent times that before which has resulted to 

a lower oil consumption and hence, lower magnitude of shock than before. Once, again the 

results derived in these two papers are in tandem with the general conclusion that oil price 

increase leads to stagflationary circumstances. Once again these papers consider oil price 

increases due to supply shocks and neglect what can be the possible consequences if oil price 

increases due to the imposition of tax, which this paper looks at. 

Some studies that explicitly analyses the effect of oil tax on output are Carlos and Manzano 

(2006) and Wayne and Right (1977). Carlos and Manzano (2006) have shown in their study that 

it is not optimal to tax oil, neither in the short-run nor during business-cycles. They use dynamic 

stochastic general equilibrium framework and claim that a positive oil tax can be justified if and 

only if oil consumption causes environmental damages. In that case, two different tax rates, one 

for firms and the other for consumers is optimal. Wayne and Right (1977) using back-of -the-

envelope calculations go on to argue that oil subsidy in Canada has been inefficient as 

international price was high than the domestic subsidized price which led to higher consumption 

and lower production. Further, they estimate that efficiency cost of oil-subsidy has been to the 



tune of USD 2 bn.  Now, the problem with these studies is that they are not suited for a country 

like India for several reasons. First, India has a fixed-exchange rate and these models assume a 

flexible exchange rate. Secondly, due to the operation of LAF, interest rate is a policy variable 

and not an endogenous variable. Thirdly, the response of output to oil tax is conditional on the 

government’s fiscal-deficit target and how it allocates its budget between its own consumption 

and investment in social capital; an aspect which these studies neglect.   

The aim of this paper is to check whether an increase in oil tax will leave recessionary impact on 

output or will stimulate growth for a country like India. This paper explicitly considers the link 

between the product market and the financial market in examining the consequences of 

increasing the tax rate on oil, which is absent in most of the above-mentioned papers. As we 

have seen, the literature on oil shock primarily concentrates on oil-price increase due to supply 

shock and hardly due to policy intervention from the government. The rest of the paper is 

arranged as follows. Section 2 lays down the basic model and in Section 3 the comparative static 

effect of an increase in oil tax is considered. Section 4 draws the conclusion. 

2. The Model 

In this section we present a formal model that will analyze the effect of an increase in tax rate on 

oil on some macro-variables like output, investment, government-revenue, fiscal-deficit and 

capital flow. In India, there are mainly three types of tax that are levied on oil. Since India 

heavily depends on oil import, customs-duty forms an important source of government-revenue. 

Then the crude-oil is refined in refineries and central excise tax is levied on the refined oil. 

Finally, the state governments impose sales-tax (or Value- Added Tax (VAT)) on the final sale 

of commodity. In our model, we consider all these three taxes together and assume that the tax 



rate applies to oil is . Since India targets the interest rate through the operation of LAF, we 

assume that the interest rate is fixed at . Also, we assume that nominal exchange rate is fixed (at 

) throughout our analysis. 

Let us suppose that oil is an intermediate input that is used to produce the final aggregate output 

(GDP) denoted by . Apart from oil, production of  requires labour imput as well. Let one unit 

of  require  units of labour and  units of oil, both of which are fixed by technology. In 

other words, production function of  is fixed-coefficient. The justification for assuming a fixed-

coefficient production function is that substitution possibility of oil for any other input is very 

limited in the short-run. Thus, whenever there is an increase in the cost of oil, a producer cannot 

substitute labour for oil. In other words, whenever, there is an increase in crude-oil price, the cost 

of production goes up. For a production function as defined above and under the assumption that 

the market for goods and services is perfectly competitive, the supply price  is given by: 

                                                                                                          (1)  

where by assumption, we consider  to be the given wage rate of labour and  is the given 

international-price of oil, measured in foreign currency.  is also taken to be given as we first 

focus on the fixed exchange rate regime. Thus, it is evident from the above equation that the AS 

curve is perfectly elastic at the given supply price (see Figure 1).  

 

 

 

 



Fig. 1: Aggregate Supply and Demand Curve 
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In the above figure,  denotes the initial price. 

Regarding the demand for , we assume that output is demand-determined and the aggregate 

demand  for  is composed of private consumption demand , investment demand , total 

government expenditure  (total government expenditure is further divided into two components, 

one is the government’s investment on provision of infrastructure  and government 

consumption, ), and net-export . The functional forms of each of these are specified below.  

Private consumption demand  is assumed to be an increasing function of disposable income 

( ). We assume, for reasons that will be clear later, that the government also imposes a direct 

tax at the rate of  on .  Therefore total tax-payment is given by:  , where  is given 

as in (1). Hence, disposable income is given by . Therefore we can 

write: 

                                                                                   (2) 

Investment , is a function of interest rate. Moreover, some firms in the economy finance their 

investment by issuing equity. Hence, investment function of such types of firms is taken to be a 



positive function of Tobin’s q (where, Tobin’s q is the ratio of share price  to replacement 

cost, taken to be at the market price, i.e., ). These are usually the large firms. However, 

small firms do not participate in the equity market. For them, Tobin’s q does not play any role in 

determining their investment decisions. Further, all these firms tend to increase their investment 

when output rises. In other words, income is another argument in the investment function. Lastly, 

we assume that government’s investment compliments private investment. Hence, we can write 

the investment function as: 

                                                                                                     (3) 

Since  is the ratio of share price and market price, it is apparent that any change in the share 

price is going to affect , and hence investment. Now, share price is further assumed to be a 

positive function of current income and net capital flow across border ( ). That is: 

                                                                                                           (4) 

Before explaining (4) in some more details, we specify the parameters on which  depends. Flow 

of foreign capital is equivalent to holding of domestic assets by foreign investors. Now, foreign 

investors will demand more domestic assets when the return on such assets, which is the rate of 

interest rate, rises relative to the return that they can reap from investing their money in their 

foreign assets. In other words, more and more foreign capital will enter the domestic economy 

when the difference between  rises, where is the rate of interest on foreign assets and  

is taken to be given to the domestic economy. Further, if we assume away rational expectation 

and assume imperfect substitutability between domestic and foreign assets, transaction cost, 

barriers to entry for foreign capital, then expected rate of depreciation of the domestic currency 



will depend on investor’s perception about future performance of the domestic economy. This in 

turn will affect financial flow across border. If the future performance of the domestic economy 

depends on the current performance, i.e., agents have adaptive expectation; then improved 

present performance will stimulate higher flow of foreign capital. Let us explain this. A higher  

implies higher revenue and higher asset value of firms. This in turn implies a higher net-worth 

and lower external finance premium (defined as the difference in cost between funds raised 

externally and funds generated internally) of the firms. As a result, the improvement in the 

balance-sheet of firms improves agents’ expectation (due to adaptive expectation) of a better 

future performance of the economy and its firms.  In other words, their expectation of reaping 

higher capital gains and dividend on their assets in the future improves, and thus, they invest in 

domestic asset. Hence we can write: 

                                                                                                (4a) 

Now, let us explain (4) in some more details. As argued above, larger  implies higher profit. 

Moreover, when economic agents have adaptive expectation, which we assume in this case here, 

larger  leads to improvements in expectations regarding future performance of the economy. 

Thus we have . Now, larger inflow of foreign capital, given , means greater investment 

in shares of the domestic economy. This explains why . 

Finally, net-export is the difference between exports ( ) and import ( ). We assume that the 

country’s export is an increasing function of the real exchange rate ( ) and foreign income 

( ). Thus, we can write : 

                                                                                    (5)  



We assume that both  (which is the price of foreign good) and  are given to the domestic 

economy. 

Using (2), (3) and (5) we can write the condition for product market equilibrium as: 

    (6)    

The above equation gives the aggregate demand curve when plotted in P-Y plane. Assuming an 

increase in domestic price reduces net-export of the country, the AD curve is downward sloping 

in P-Y plane (see Fig. 1).                                                                                                    

Our model comprises of two equations (1) and (6) in two unknowns  and . Hence the model is 

exactly determined. In fact, from (1), we get the value of . Plugging the value of  in (6) we 

can solve for   

3. Effect of an Increase in Oil Tax 

Let us assume that the government increases the tax rate on oil from  to . The effect on 

output and other macro-variables will depend on the response of total government expenditure to 

this increase in tax-rate. Let us now assume that the government has a fiscal-deficit target. That 

is, the government’s total expenditure will never cross a certain percentage of its tax-revenue. 

For simplicity, we assume that this target is zero percent of GDP. That is, government spends the 

entire amount that it collects from tax revenue. Further, the government adjusts its spending on 

infrastructure with change in tax revenue, and keeps its consumption unchanged. Under this 

framework, we now examine what will be the effect on the economy when there is an increase in 

the tax rate on oil. 



From equation (1) is it evident that as tax on oil increases, the r.h.s. of (1) increases. Thus to 

ensure equality, the l.h.s must also increase. That is, supply price of must increase. Hence, the 

aggregate supply curves of shifts upward. This is shown by the shift of AS0 to AS1 in Figure 2.   

Fig. 2: Effect of Increase in Oil-Tax on AS 
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The intuition behind the result is as follows: when the tax-rate on oil has been increased, cost of   

production for firms has increased. Since substitution possibility of oil in the short-run is limited, 

the producers increase the price. 

Mathematically, we can find the increase in supply-price of Y by differentiating (1) w.r.t. . 

This gives us the following expression: 

                                                                                                                          (7) 

From (7) it follows that larger is the oil intensity of output, greater will be the increase in the 

price. Also, the increase in price will be greater; higher is the price of oil and the fixed exchange 

rate.  



We now focus on the AD curve (see Fig. 3). The initial demand curve is shown by AD0. In order 

to discern in which direction the AD shifts in response to change in tax rate, we proceed as 

follows. From equation (6), we see that when the tax rate rises, for given  there is a decline in 

disposable income and an increase in the investment in infrastructure. In particular, disposable 

income decreases by the same amount by which infrastructure investment increases. However, 

consumption decreases by a lower amount than the decline in disposable income as marginal 

propensity to consume is less than unity.  Hence there is a net expansionary effect on aggregate 

demand. This increase in aggregate demand is further boosted by increase in private investment 

(as investment on infrastructure complements private investment). In Figure 3, we show the 

expansionary effect on aggregate demand by the shift of AD curve to AD1. Corresponding to the 

unchanged (initial) price , output increases to . The extent of shift of the aggregate demand 

schedule depends on the following factors: lower is the value of the marginal propensity to 

consume and higher is the investment intensity of infrastructure investment, higher will be the 

expansionary effect on output. Also, expansionary effect on aggregate demand will be lower; 

lower is the government’s allocation of budget to infrastructure investment. In the present case 

we have assumed that infrastructure investment changes by the same amount in which tax 

revenue changes. However, if we had considered that instead of spending the money on 

infrastructure, the government had adjusted its consumption; expansionary effect would have 

been limited as private investment would not have received a boost.   

Thus, for given price, aggregate demand schedule shifts outward to AD1.  New equilibrium 

occurs at the intersection of AD1 and AS1. It is clear from the figure that the there is clearly an 

increase in price, but output might increase or decrease post increase in tax rate. In Fig. 3, 

position of the new equilibrium is shown by e1. That is, output has been shown to increase to Y1. 



Whether output increases or decreases, it depends on the relative strengths of the expansionary 

forces on aggregate demand vis-a-vis the contractionary forces due to an in increase in price (i.e., 

due to the price effect on output). As price of output increases, it affects aggregate demand 

through the following channels. Since price of output increases, replacement cost of capital 

increases and this reduces the Tobin’s q. Via the Tobin’s effect, investment decreases. Intuition 

is that a higher price means an increase in the replacement cost of investment. This ultimately 

has the effect of a reduction Tobin’s q and hence private investment. Further, an increase in 

domestic price implies that foreigners have to face a higher price for their imports. Thus, their 

exports become dearer which leads to a decline in domestic export. These are contractionary 

forces that occur due to the price effect. However, there is one expansionary force that operates 

due to the price effect and it is through the import channel. For given , an increase in domestic 

price means a lower value of import in terms of domestic good (hence, net export might increase 

or decrease post increase in tax). Thus, whether output increases or decreases; it depends on the 

relative magnitudes of the expansionary effect and contractionary forces (that arise due to the 

price effect). In Figure 4, output declines from  to  due to the increase in price. Even then, 

the expansionary forces outweigh the contractionary forces. However, if the opposite had been 

happened, position of new equilibrium would have been to the left of Y0. Needless to say, the 

magnitude of the increase or decrease in output is further made stronger by inflow or outflow of 

capital across border which either increases or decreases depending on whether output increases 

or decreases. 

 

 



Fig. 3: Effect of Increase in Oil-Tax on Price and Output 
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Mathematically, we can find the change in output due to increase in tax-rate on oil by plugging 

the value of P as given by (1) into (6) and then differentiating it w.r.t. . This is given below in 

(8): 

                                                  (8) 

Now, from stability condition (see Appendix A.1), the denominator in (8) is positive.  But the 

numerator in (8) is ambiguous. The terms inside the first square bracket are positive while the 

terms in the second square bracket are negative. The last term on the numerator is also positive. 

Hence, whether the numerator is positive or negative will depend on the relative strengths of the 

terms contained in the three square brackets. Let us now explain the terms. Consider the 

expression . The first term gives the net effect of an 

increase in tax rate on government’s infrastructure investment and private consumption. While 

the first term is positive, the second term is negative. However, the net effect is positive as 



consumption declines by a lower amount than the increase in infrastructure investment. The last 

term of the expression is the induced effect on private investment, which is positive as 

government’s spending on infrastructure complements private investment. Hence the expression 

is positive. Now consider the expression . The first term gives us the amount 

by which private investment declines due to the price effect. That is, how much private 

investment declines when replacement cost of capital increases due to an increase in tax rate. The 

second term gives the price effect on domestic export, which is also negative as an increase in 

domestic price makes foreign export costlier and in turn reduces domestic export. Thus the 

expression in the second square bracket is negative. Finally consider the last term   which 

is positive, gives us the decline in import value after incorporating the increase in price of output. 

From the above expressions, we see that the net-effect of an increase in oil tax is ambiguous. 

Output will increase (decrease) when  

.   

The effect on tax-revenue is also ambiguous. Three cases follow from here. First, when there is 

an increase in income, surely tax-revenue increases as both the increase in tax-rate and an 

increase income leave favourable impact on tax-collection. However, if output declines post 

increase in tax-rate, then the result is ambiguous. Whether tax-revenue increases or decreases, it 

depends on the relative strengths of the positive influence of an increase in tax-rate and the 

negative effect of a decline in income. If the former effect is stronger (weaker) than the latter 

effect, the tax –revenue increases (decreases). 

Mathematically, since total tax-revenue is: , the effect of increasing the tax-

rate on oil is found by differentiating  w.r.t. . This is given by (9): 



           (9) 

From (9), we see that the first term on the r.h.s. is ambiguous, while the last term is positive. 

Thus, the effect on tax-revenue is ambiguous after an increase in tax-rate. What follows further 

from 9 is that tax-revenue might even increase despite a decline in output if the positive effect of 

the last term on the r.h.s. of (9) is stronger than the negative effect of the first term when . 

In this case, the positive effect of tax-rate on tax-revenue is stronger than the negative effect due 

to a decline in income. Obviously, if the second term on the r.h.s. of (9) does not compensate the 

fall in revenue due to lower income, tax-revenue falls. Now, surely, when , tax-revenue 

increases. This happens as there are two favourable impacts on tax-revenue, first due to a higher 

tax-rate, and secondly, due to higher income.  

Since, the government’s spending on infrastructure is conditioned on the revenue generated, the 

former might fall or increase depending upon tax-revenue decreases or increases. The magnitude 

of the decline or increase is identically the same as in (9). 

Let us now focus on the case when the government increases the tax on oil without any change in 

either its investment on infrastructure or consumption, i.e., the objective of the government in 

raising the tax rate is solely to reduce its fiscal deficit. In that case the product-market 

equilibrium condition is once again given by (6). Let us now do the comparative static effect in 

this case. When  increases, for given , disposable income decreases which reduces private 

consumption. In the present case, for a given price, an increase in tax rate does not affect any 

other variable in (6). Thus, for given , AD curve shifts inside from AD0 to AD1. This is shown 

in Figure 4. New equilibrium occurs at e1. Unambiguously, the end situation is stagflation. That 



is, output declines and price increases. In fact, the decline is output is made more pronounced by 

the price effect. That is, the increase in price (as given in (7)) leads to the same afore-mentioned 

price effects. To reiterate the channels, an increase in  implies a reduction in  and hence 

investment, . Further, there is a deleterious effect on domestic exports as higher price means 

lower export demand from abroad. These two effects have contractionary effect on output. The 

only expansionary effect on output is due to a lower value of import in terms of domestic output, 

which is in turn due to a higher price for output.  However, the decline in the value of import 

does not ultimately lead to an increase in output. This can be explained as follows. An increase 

in the real-exchange rate, a-la Marshall-Lerner condition should raise net-export. This implies 

and increase in domestic price should decrease net-export. Thus unambiguously, output declines 

in the present case. 

Intuition for the above result is easy to see. Since government’s spending on infrastructure is 

unchanged, the direct and indirect effect (through an induced increase in private investment) of 

an increase in infrastructure spending is absent.  

Mathematically, the magnitude of a change in output is given by (10): 

                                                               (10) 

                            

 

 

 



Fig. 4: Effect of Increase in Oil-Tax on Price and Output 
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The effect on tax-revenue (as well as fiscal-deficit) in this case is however ambiguous. The 

reason is while an increase in tax rate increases tax-revenue, a decline in income leaves a 

negative impact on it. Hence, the net effect of the expansionary and the contrationary effect will 

determine whether tax earning goes up or down. Since the government goes not change its 

expenditures, the impact on fiscal-deficit will be solely due to the tax-collection. When tax-

revenue increases, fiscal-deficit follows suit and when tax-revenue declines, fiscal-deficit also 

declines. Moreover, the magnitude of change in the fiscal-deficit will be exactly equal to the 

change in tax-revenue. Mathematically, this is given by: 

                      (11) 

Thus, we see that in case of fixed exchange rate, when tax on oil is increased output 

unambiguously decreases when government’s spending on infrastructure remains unchanged but 

the effect on output is ambiguous when the government has a fiscal-deficit target and the 

government has a tendency to spend the proceeds for development of infrastructure. 



3.1 The Case of Flexible Exchange Rate 

Let us now focus on the effect of increasing the tax rate on oil under a regime of flexible 

exchange rate. The first and foremost modification that we need to make is in the investment 

function. Apart from the parameters already mentioned in the case of fixed exchange rate, 

investment will now also depend on the external-debt of the domestic firms. Let  denote the 

amount of external debt, which is taken to be fixed by assumption. Thus the value of debt in 

terms of domestic output is given by .  Higher is the value of external debt, lower will be 

private investment. The intuition behind the assumption is that; higher is the debt obligation of 

the firms, lower is the asset value of firms and hence, lower is their net-worth. Since higher debt 

means higher payment obligation, liability of the company increases. Further, higher value of 

debt increases the external finance premium for the firms, which increases the cost of private 

investment.  Intuitively, a weaker financial position implies that the borrowing firm can afford to 

self-finance only a smaller part of the investment or be able to issue less collateral to guarantee 

the firm’s liabilities. As a result, private investment goes down. Moreover, higher  is a 

deterrent from financing investment by foreign funds as foreign investors become wary of 

investing in the domestic economy. In fact, higher value of debt implies capital flight.  As 

foreign investors expect the future performance of the firms and the economy by gauging current 

data, a higher amount of debt implies lower profitability of firms in the present and even in the 

future as well. This is because; a higher value of external debt leads to bleaker prospect of future 

recovery, which is even worsened by capital flight. This leaves an unfavourable impact on 

Tobin’s q by leading to a crash in equity prices, and via the Tobin’s effect, private investment 

goes down.  It must also be noted that as capital flows out of the country, the exchange rate 

depreciates which in turn leads to a further increase in the value of debt. That is, net-worth 



further decreases and external finance premium increases. Thus, private investment declines both 

directly (through a worsening of the balance-sheet) and indirectly (due to capital flight, which 

reduces Tobin’s q and thus, investment) 

Using the above reasoning, we need to now modify equation (3) and (4a) by: 

                                                                      (12) 

and                                                             (13) 

Finally, the balance-of-payment equation is given by the sum of current account (net of interest 

obligation of the economy to abroad) and capital account balance equal to zero: 

                                                    (14) 

Since, exchange rate is market-determined; equations (1) and (6) are modified as: 

                                                                                                        (15) 

and, 

 

                                                                                                                                        (16) 

Our model contains three equations (14), (15) and (16) in three unknowns ,  and . Hence the 

model is exactly-determined.  



Before proceeding with the comparative static effect of an increase in tax rate on oil, we need to 

derive the AS curve first. From (14) we can express exchange rate as a function of price and 

output; i.e., we can write: 

                                                                                                  (17) 

The cross-partial of  w.r.t.  is ambiguous since an increase in  has two opposite effects on , 

as is evident from (14). When output rises, on one hand import-demand increases which 

depreciate the exchange rate, while on the other hand, higher output draws in more foreign 

capital (since investors who are governed by adaptive expectation become hopeful of a higher 

future output of the domestic country and hence invest in domestic assets) which appreciates the 

exchange rate. The net effect on the exchange rate will depend on the relative strengths of the 

two opposite effects.  

We shall now introduce one more assumption which is essential to derive the supply curve. Here 

the postulate is that the exchange rate rises at the same proportion in which price rises (which 

also implies ). That is, . This assumption is required for stability of the supply 

curve, as is shown below.  

Plugging (17) in (15) we can write: 

                                                                                              (18) 

In Fig. 5 we plot the R.H.S. of (18) on the Y-axis and P on the X-axis. Equilibrium will be on 

any point on the 45-degree line. That is, equilibrium will be on the point where the line shown by 

 intersects the 45-degree line. Now, it is clear that this line has to 



be flatter than the 45-degree line to ensure a stable equilibrium. This will be ensured when we 

have: 

                                                              (19) 

Since , condition (19) is automatically ensured, given 

our assumption  holds. 

Now we are in the final step of deriving the AS curve. Let  be the initial combination of 

 that satisfies (18). When  increases to , exchange rate can either depreciate or 

appreciate depending upon . When , the R.H.S. of (18) increases, and the curve 

 shifts upward. This increases the supply price to  . Thus when 

, we get a positive relation between supply price and output. Hence, the AS curve is 

upward sloping in this case. On the contrary, when , as output increases to , the R.H.S. 

of (18) decreases. Hence, to equate (18) supply price must decrease in this case. Thus, when 

, the AS curve is negatively sloping. Thus, we get two distinct types of AS curve 

depending upon the response of exchange rate to output. 

The intuition behind the result is as follows. When, , an increase in output depreciates the 

exchange rate, which raises the cost of the production by raising the cost of oil import. Thus 

producers are forced to increase the supply price. Hence the AS curve is upward sloping. 

Similarly, when , an increase in output appreciates the exchange rate which lowers the 

cost of production as the cost of oil import goes down. Hence the supply price decreases, and 

hence, the AS curve is negatively sloped. 

 



                                                    Fig. 5:  Stability of AS curve 
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Let us now carry out the comparative static effect of an increase in tax-rate. Plugging (18) in (16) 

we get: 

                                                                                                   (20) 

If we once again consider that the government adjusts its investment on infrastructure with 

change in tax-revenue, then clearly,  increases for given , when the tax rate increases from  

to . At the same time private consumption decreases, but by a lower amount than the increase 

in . Once again, similar to the previous case, the net effect of the increase in  and decline in 

 is positive. Further, private investment also gets a boost due to the increase in . Thus for a 

given , the AD curve shifts outwards to AD1. Now, position of the final equilibrium will 

depend on which direction the AS curve slopes. Let us first focus on the case when the AS curve 

is positively sloped. This is shown in Fig. 6. When, tax on oil increases, clearly the R.H.S. of 



(18) increases for initial price. That is, for any given output, the producers will demand a higher 

supply price, and thus, the AS curve shifts up from AS0 to AS1. New equilibrium occurs at e1, 

where AS1 intersects AD1. It must be mentioned that the position of the new equilibrium e1 can 

lie on the right or on the left of the initial equilibrium, depending upon the relative shifts of the 

two curves. That is, whether output increases or decreases, depends on the magnitude of the 

shifts of the AS and AD curve. However, price clearly increases in this case after the tax rate has 

been revised upward. In Fig.6, we have illustrated the case where output expands. This will be 

the case when the strength of the contractionary force on aggregate demand is lower than that of 

the expansionary forces. The expansionary forces on the aggregate demand operate through the 

following channels: when tax rate on oil increases, tax revenue generated from import increases. 

At the same time, when output increases, the exchange rate depreciates (since an upward sloping 

AS curve implies exchange rate and output are positively related) which further increases the 

value of tax revenue generated from import. This in turn leads to an expansion in government’s 

spending on infrastructure. Further, private investment also gets a boost when infrastructure 

spending increases. However, private consumption declines, but by a lower amount than the 

increase in infrastructure spending. Another expansionary force that operates on aggregate 

demand is that of the increase in net-export. This is because; the exchange depreciates because of 

both the increase in price and output. Given our assumption that exchange rate and price rise in 

proportion, net export should have remained unchanged. However, the exchange further 

depreciates because of the increase in output, and this in turn leads to an increase in net-export. 

Finally, higher output induces higher inflow of foreign capital which raises private investment 

via the Tobin’s effect. These explain the expansionary forces on aggregate demand.  The 

contractionary forces arise due to two factors. First, the increase in price reduces Tobin’s q and 



hence private investment. Secondly, the exchange rate depreciation causes the value of external 

debt to increase which deters private investment directly as well as indirectly (by discouraging 

inflow of foreign capital). However, output expands as the expansionary forces on aggregate 

demand outweigh the contractionary forces.  

In the opposite case when output contracts, the strength of the contractionary forces is greater 

than that of the expansionary forces. Here, contractionary forces on aggregate demand operate 

through the following channels. First, the increase in price reduces Tobin’s q and thus, deters 

private investment. Secondly, a decline in output further decreases Tobin’s q by inhibiting 

foreign capital inflow, as a result, private investment further decreases. Thirdly, as output 

declines, the exchange rate appreciates (since E and Y are positively related) and therefore net-

export in turn reduces. All these forces reduce aggregate demand. On the other hand, the 

exchange rate appreciation reduces the value of debt and thus increases private investment 

directly and indirectly (by inducing higher capital inflow, and hence raising Tobin’s q). This has 

an expansionary effect on aggregate demand.  However, the effect on tax-collection is 

ambiguous as the increase in tax rate increases tax revenue but the exchange rate appreciation 

reduces its value. It should be noted that stronger is the contraction in output higher will be the 

exchange rate appreciation and hence, decline in the value of tax-revenue. This in turn implies 

that infrastructure spending (net of change in private consumption) can increase or decrease. 

Hence induced investment due to change in infrastructure spending can go in either direction. 

What ever might be the case, the net effect of the contractcionary forces on aggregate demand is 

stronger than the expansionary effects, even if government’s spending on infrastructure 

increases. Thus output declines. Further, when output decreases, through the accelerator, private 

investment further goes down. Also, lower output discourages inflow of foreign capital into the 



domestic economy which leads to a decline in equity price and hence, via the Tobin’s effect, it 

leads to a further decline in private investment. Thus output contracts further. Opposite will 

occur if output expands.  

Though the effect of increasing the tax rate on oil on output is ambiguous, final price 

unambiguously increases. This is easy to see. In case output increases, cost of production 

increases due to both the exchange rate depreciation as well as increase in tax. In fact, greater is 

the expansion in output, higher will be the increase in price. Now, in case output decreases, the 

exchange rate appreciation (which reduces the cost of production) is insufficient to net out the 

effect of an increase in the cost of production due to increase in tax-rate. Thus, price increases 

even in this case as well.  

 

Fig.6: Effect of Increasing Tax Rate on Oil When AS Curve is Upward Sloping 
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We consider the second possible case, where the AS curve is downward sloping. Once again, the 

AD curve shifts out to AD1 for the same reasons as mentioned before. At the same time, the AS 

curve also shifts upward to AS1, since an increase in tax rate increases cost of production and 

thus, corresponding to every level of output, producers demand a higher supply price. Position of 

the new equilibrium will be at the intersection of AD1 and AS1 curves. In Fig. 7, this is shown by 

point e1. In this case, the effect on output as well as price is ambiguous. In Fig. 7 we illustrate the 

case where both output and price decreases. When the vertical shifts of both the AD and AS 

curves are equal in magnitude, then output remains unchanged but price increases. However, 

when the vertical shift of the AS curve is lower than that of the AD curve, output declines and 

price unambiguously increases. And lastly, when the vertical shift of the AS curve is greater than 

that of the AD curve, output increases but price might increase or decrease. We explain the 

economics behind each of these results.  

Consider the case when the vertical shift of the AD curve is greater than that of the AS curve. As 

mentioned before, output declines in this case and price increases. Output decreases in this case 

as the contractionay forces on output is greater than of the expansionary forces. The 

expansionary force is once again due to the increase in tax and exchange rate depreciation (since 

output and exchange rate are inversely related when the AS curve is negatively sloped) which 

raises infrastructure spending (net of the decline in private consumption) and also induces higher 

private investment due to this increase in infrastructure spending. At the same time, the exchange 

rate depreciation increases the domestic country’s net export. The contractionary force on 

aggregate demand is due to the increase in price which reduces Tobin’s q and via the Tobin’s 

effect reduces private investment by increasing replacement cost of investment. Further, as 

output declines, inflow of foreign capital also declines which further reduces Tobin’s q and 



therefore private investment. Lastly, the exchange rate depreciation increases the value of 

external debt which reduces private investment directly as well as indirectly by deterring inflow 

of foreign capital (since, higher external debt discourages inflow of foreign capital). In the 

present case the magnitude of the contractionary forces is stronger than the expansionary forces, 

as a result of which output declines. Now as output declines, the associated exchange rate 

depreciation further raises the cost of production besides the increase in cost of production due to 

increase in tax rate. Ultimately, producers increase the price of output and thus price increases 

despite a decline in output. The economy is characterized by stagflation. 

Now we focus on the case where the vertical shift of the AS curve is greater than that of the AD 

curve.  In this case output clearly increases but the effect on price is ambiguous. As output 

increases, exchange rate appreciates in this case which reduces the cost of import and hence 

production. However, the increase in tax rate increases the cost of production. Therefore whether 

increases or decreases cost of production ultimately depends on the relative strengths of these 

forces. Higher the increase in output, larger will be the appreciation of the exchange rate and thus 

stronger will be the contractionary force on the cost of production, and hence price. This explains 

whether price increases or decreases. Let us now focus on the effect on output. As always, the 

increase in oil tax leads to an increase in infrastructure spending (net of decline in private 

consumption). But at the same time the exchange rate appreciates (since output increases in this 

case) which reverses this expansionary effect on infrastructure spending. When the magnitude of 

the expansionary force outweighs the contractionary force, infrastructure spending increases (net 

of the decline in consumption). Further, private investment also gets a boost due to government’s 

higher spending on infrastructure. Opposite happens when the contractionary force on 

infrastructure spending outweighs the expansionary force. Now, the value of debt decreases due 



to the appreciation of the exchange rate which further induces private investment directly and 

indirectly (through higher capital inflow). These forces lead to an expansion of the aggregate 

demand. In case price declines, these expansionary effects are made stronger by an increase in 

Tobin’s q which increases private investment.  Also, higher output leads to higher capital inflow 

which further increases Tobin’s q and private investment in turn. On the other hand the exchange 

rate appreciation leads to a decline in export which leads to a contraction in aggregate demand. 

Now, when price increases compared to the initial price, Tobin’s q decreases due to higher price. 

However, the net effect on Tobin’s q is ambiguous as Tobin’s q also increases due to higher 

capital inflow due to increased output and lower value of external-debt. Therefore, the net effect 

on investment due to Tobin’s effect is ambiguous. Investment might increase or decrease. 

However, the expansionary effects on output outweigh the contractionary effect and thus, output 

increases.  

                  Fig.7: Effect of Increasing Tax Rate on Oil When AS Curve is Downward Sloping 
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4. Conclusion 

We have thus seen that a tax on oil need not always have contractionary effect on output. The 

response of output to a change in tax rate will depend on government’s target of fiscal-deficit and 

the allocation of tax revenue between government’s consumption and provision of infrastructure. 

Moreover, the kind of exchange rate also plays an important role in determining the direction and 

magnitude of change output in response to an alteration of the tax-rate. 

This paper fills in the literature gap by bringing in the financial as well as the real sector of the 

Indian economy, an aspect that has not been considered in the literature. We have seen how 

government’s decision of a change in tax rate will feed into the financial market and in turn 

affect tax-revenue, investment and output.  
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