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India’s innovative performance 

Three conventional indicators:
 Trends in R&D investments
 Trends in patenting
 Trends in technology trade balance
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Trends in R&D Investment 
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Sector of performance of GERD in India, 1970-70 
through 2004-05 (percentage shares)
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Growing privatization of industrial R&D in India, 
1985-86 to 2002-03 
(Rs in Millions at current prices)   
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Industry-wide distribution R&D 
(cumulative share in per cent 1998-99 through 2002-03) 
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Trends in US Patenting of Indian Inventors, 1994-
2007
 (number of utility patents) 
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Distribution of US patents according to ownership, 
1991-2005
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The top 15 most emphasised patents by Indian 
inventors, 2002-2006
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Trends in technology trade balance, 2000-2006
 (in millions of US $)
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Financing of innovation in India (c2007)
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Tax incentives for financing Innovation 
1 Weighted tax deduction U/s 35 (2AA) of IT Act 1961 for sponsored research programs in approved national laboratories, universities and IITs;

2 Weighted tax deduction u/s 35(2AB) of IT Act, 1961 on in-house R&D expenditure in chemicals, drugs, pharmaceutical (including clinical 
drug trials, obtaining approvals from any regulatory authority under any Central, State or Provincial Act and filling an application for a patent 
under Patent Act, 1970), bio-technology, electronic equipment, automobiles and its components; computers, telecommunication equipment and 
manufacture of aircrafts and helicopters as approved by the Prescribed Authority (Secretary, DSIR);

 Customs duty exemption on capital equipment, spares, accessories and consumables imported for R&D by approved institutions/SIROs;

 Customs duty exemption on specified goods (comprising of analytical and specialty equipment) for use in pharmaceutical and biotechnology 
sector;

 Excise duty waiver on indigenous items purchased by approved institutions/ SIROs for R&D;

 Ten year tax holiday for commercial R&D companies;

 Excise duty waiver for 3 years on goods produced based on indigenously developed technologies and duly patented in any two of the countries 
out of India, European Union (any one country), USA and Japan;

 Accelerated depreciation allowance on plant and machinery set-up based on indigenous technology;

 Customs duty exemption on imports for R&D projects supported by Government.
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Share of Venture Capital in Total Private Equity 
Industry in India, 2006 and 2007
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Tax incentives for R&D: Pros and Cons 
(OECD, 1996) 
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There are essentially two types of R&D tax 
incentives 
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Effectiveness of R&D tax incentives 
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The Indian Case: 
Input and output based tax incentives for R&D in 
India (c2008)

A. Input based tax incentives  

(a) a weighted deduction of 150 per cent on any expenditure on in-house 
scientific research 

(b) weighted tax deduction for sponsored research in publicly funded 
R&D and on approved in-house R & D projects;  

(c) customs duty exemption on capital equipment, spares, accessories and 
consumables imported for R & D by approved R&D units, institutions 
and SIROs;  

(d) excise duty waiver on indigenous items purchased by approved 
institutions/ SIROs for R & D;  

(e) accelerated depreciation allowance on plant and machinery setup 
based on indigenous technology;  

(f) customs duty exemption on imports for R & D projects supported by 
the Government;   

(g) ten year tax holiday for commercial R & D companies; and 

(h) a weighted deduction of 125 per cent on any payment made to 
companies engaged in research and development 

B. Outcome based tax incentive  

(a) excise duty waiver for 3 years on goods produced based on 
indigenously developed technologies and duly patented in any two of 
the following countries: India, European Union (one country), USA 
and Japan.  
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Tax foregone due to R&D tax incentives in India 
(Rs in Millions)
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Effective corporate income tax rate for those 
industries covered under the R&D tax incentive 
scheme, 2006-07

 

Sl No:  

Industry  Statutory Corporate 
Income Tax Rate (in 

per cent)  

Effective Tax Rate (in 
per cent)  

1 Drugs and pharmaceuticals  33.66 13.91 

2 Electronics, including computer hardware  33.66 17.04 

3 Fertilizer, chemicals and Paints  33.66 22.17 

4 Automobile and Auto parts  33.66 26.03 
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R&D expenditure of firms receiving R&D tax 
incentives, 1996-2006
 (Rs in Millions)



Sunil Mani,GA 2008,Tampere,  Lecture 12, June 8 2008 22 

Elasticity of R&D Expenditure wrt tax 

foregone 
 The first step involved in this exercise is to estimate the tax foregone due to the 

operation of this specific R&D tax incentive scheme. 
 This is done in two stages. I
 n the first stage or instance, we estimate the total tax foregone (denoted as tf1) due to 

the operation of all tax incentives. This is based on the difference between the 
statutory corporate income tax rate and its effective rate 

 In the second stage we estimate the tax foregone (denoted as tf2) due to just R&D 
tax incentives alone. This estimation was done under an assumption. It was found 
that the revenue foregone due to R&D tax incentives worked out, on an average, 1.94 
per cent of revenue foregone due to all kinds of tax incentives . In other words:

 tf2 = tf1*0.0194------------------------(1) 
 For estimating the elasticity, we fitted the following functional form:
   ln R&Dit = a+b1lnSalesit + b2tf2it + b3lnExport +uit -----------------(2)
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Summary statistics 

(Values are in Rs Crores, Intensities are in percentages)   
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Regression results 

 Automotive Chemicals 
(other than 

pharmaceuticals) 

Electronics Pharmaceuticals 

ln tf2 -0.0045 
(-0.017) 

0.429** 
(3.08) 

-0.138 
(-0.59) 

0.261 
(1.37) 

ln sales 1.244** 
(2.93) 

0.470* 
(1.78) 

0.816** 
(1.93) 

 

0.394 
(1.10) 

ln exports -0.0734 
(-2.92) 

-0.028 
(0.246) 

0.091 
(0.624) 

0.553* 
(1.89) 

Constant -6.262** 
(-2.48) 

-1.126 
(-0.703) 

-4.26 
(-1.55) 

-2.01 
(-1.08) 

Sargan 30.12 
(0.181) 

26.03 
(0.352) 

23.34 
(0.50) 

27.67 
(0.274) 

AR (1) -1.362 
(0.173) 

-2.516 
(0.012) 

-1.678 
(0.093) 

-1.944 
(0.52) 

AR (2)  -1.699 
(0.089) 

-0.326 
(0.74) 

-0.01 
(0.992) 

-0.266 
(0.79) 
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Interpretation of the results 
 The elasticity of R&D expenditure with respect to tax foregone as a result of the operation of 

the R&D tax incentive is less than unity for all the four industries, although it is significant 
only in the case of the chemicals industry. 

 In two of the industries, namely in automotive and electronic industries the elasticity is even 
negative, although not significant. From this the reasonable interpretation that is possible is 
that tax incentive does not have any influence on R&D, excepting possibly in the chemicals 
industry where it has some influence although even in this case the change in R&D as a result 
of tax incentive is less than the amount of tax foregone. 

 This lack of significant relationship between R&D and tax foregone can be rationalized by the 
fact that the tax subsidy covers only a very small percentage share (on an average 6 per cent) 
of R&D undertaken by the enterprises in the four broad industry groups. 

 So our conclusion is that for tax incentive to be effective in raising R&D expenditures it must 
form a significant portion of R&D investments by an enterprise.

  It is not thus a determinant of R&D investments by enterprises. In fact this result corroborates 
the results of innovation surveys done in the context of such diverse countries such as Brazil 
and South Africa where innovating firm did not find government funds for innovation as an 
important instrument for financing their respective innovation efforts. In the Indian case even 
though 150 per cent of weighted deduction of R&D expenditure is allowed, the taxable 
income the firm has is not much. For firms to benefit from this specific incentive, their profit 
before tax has to be large. 
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Interpretation of the results (continued) 
 Sales (a proxy for size) is found to be a more important 

determinant. This is in line with the Schumpeterian hypothesis 
that large sized firms are able to devote more investments on 
R&D; 

 Surprisingly exports turned out to have positive and significant 
influence on R&D only in the case of the pharmaceutical 
industry. The other two industries are much more inward 
looking where the domestic market is more important than the 
export on; and

  In the case of the pharmaceutical industry much of the R&D 
is in the development of generic versions of known drugs 
which are then exported. So exports act as an important fillip. 
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Conclusions 
 Our study has shown that there have been improvements in the innovative output of 

Indian industry during the recent period since economic liberalisation. 
 However this has been restricted to a few industries such as the pharmaceutical 

industry. 
 India has three different types of financial incentives for R&D: research grants and 

loans, venture capital and tax incentives. 
 Our analysis showed that the pharmaceutical industry has been a target of most of 

these financial incentives. 
 There is thus a fine targeting of innovation financing in India. 

 We endeavoured to estimate the coefficient of elasticity of R&D with respect to tax 
foregone as result of this incentive scheme. The resulting exercise showed that 
R&D expenditure of the concerned industries was inelastic. We also found that the 
incentives did not form a significant portion of R&D. It is therefore not prudent to 
make any comments on the effectiveness of R&D tax incentives. But we see that 
the size of the firm does appear to be an important determinant of R&D , at least, in 
the case of some of the industries. Allowing firms to become larger and through 
that process of growth enabling them to become larger investors in R&D may be a 
better policy than providing them directly with subsidies 



Sunil Mani,GA 2008,Tampere,  Lecture 12, June 8 2008 28 

Conclusions (continued) 
 Our hypothesis was that this was largely due to the quirks of 

methodology and the dataset used for such a computation.   
 So until we have firm data on tax foregone due to the 

operation of this specific R&D scheme we are not in a position 
to draw very firm conclusions about its effectiveness. 

 The only safe conclusion that this study allow us to draw is the 
fact that the government has targeted the right sort of 
industries for awarding this incentive scheme. 


