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The need for policy evaluation

• In the knowledge economy, 

public incentives to R&D are 

essential to competitiveness

• Launched in the early-1980s 

in large industrial countries 

(U.S., Canada, France)

• Costly for the public budget 

in the form of forgone tax 

revenue

• In modern democracies, 

public policies must prove 

efficient

• Implementation evaluations 

vs. outcome evaluations

• Quantitative outcome 

evaluations made possible 

by progress in data quality 

and econometrics

As an important public 

policy…

…the R&D tax credit must be 

evaluated

J.Mairesse & D. Ientile 3CAS, 9 Novembre 2010



Agenda

1. Introduction

2. What is the R&D tax credit? Designs, objectives 
and outcomes

3. Evaluation of the effects of the R&D tax credit on 
R&D investments

4. Evaluation of the effects of R&D tax credit on other 
outcomes

5. Comparability of evaluations and a tentative 
exercise in meta-analysis

6. Conclusions

J.Mairesse & D. Ientile 4CAS, 9 Novembre 2010



R&D tax credit and direct subsidies: 

differences and respective advantages

• Funds given as a tax 

deduction based on R&D 

expenditures

• All firms can receive the tax 

credit given they do R&D

• Firms are free to decide the 

project they launch

• Funds directly granted to 

firms

• Rely on applications from 

firms on specific projects

• Selection of the funded 

projects on quality and on 

specific goals

• High implementation and 

monitoring costs

R&D tax credit Direct subsidies

BACKUP
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Comparison of the incremental and the volume 

tax credit

Tax credit equal to a 

share of the increase in 

R&D from t-1 to t

Very close to subsidizing 

only additional units of 

R&D

Tax credit equal to a 

share of total R&D 

expenditures

Subsidizes all R&D units, 

even those that would 

have been invested in the 

absence of the policy

Incremental tax credit Volume tax credit

Definition

Theoretical 

differences

Practical 

differences

Problem of the negative 

tax credit that can be a 

deterrent

Lower cost for firms

More costly in terms of 

public money

In practice, a wide variety of policies (mixed tax 

credits, ceilings, carry-forward rules, etc.) 6



Two categories of objectives for the tax credit

Objectives directly related to 

R&D

Objectives not directly related 

to R&D

• Increasing R&D expenditures

• Increasing firm process and 

product innovations, and 

productivity

•Increasing R&D spillovers and 

social returns to R&D

• …

• Attracting foreign investments

• Preventing domestic firms from 

relocating activities

• …

21

We focus here on the first category of objectives

BACKUP

7



From objectives to relevant outcome indicators

Intensive margins of R&D 

(firms that do R&D)

Extensive margins of R&D 

(firms that start R&D)

Innovation and 

productivity

Possibly unintended

Level or rate of growth of 

R&D expenditures, etc.

Number of firms doing 

R&D, etc.

Patents, share of 

innovative sales, etc.

Evolution of researcher 

wages, etc.

Objectives Relevant indicators

R&D 

investments

R&D outputs

Other 

outcomes

Social welfare
Social welfare as a whole Complete cost-benefit 

analysis

We mainly focus here on the effect of the tax credit 

on R&D investments 8
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Four broad methods of evaluation

Surveys
Quasi-natural 

experiments

21
Dummy and 

matching 

methods

Structural 

econometric 

methods

43

• An experimental design cannot be used because of competition rules

• One common issue : how to simulate a counterfactual, i.e. what 

would have been R&D expenditures in the absence of the R&D tax 

credit?

Each method is a way to estimate what R&D expenditure would have 

been in the absence of the R&D tax credit and to compare it with actual 

R&D and forgone tax revenue
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Mansfield & Switzer 1985:

BFTB = 0.3 - 0.4

Hægeland and Møen 2007:

BFTB = 2.12 - 2.65

• Limitations :

- Limited sample

- Strategic behavior

- Error

Survey analyses

1

• Idea that firms know better 
than anybody what the 
counterfactual is

• Asking “What if you did not 
benefit from a tax-credit?”

• « Bang for the buck » (BFTB)

- How many additional Euros 
of R&D are generated by one 
Euro of tax credit

- Rule-of-thumb (above one)

The method Results and limitations
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• Limitations :

- Captures other effects

- Results cannot be given 

under the form of a BFTB

- Heavy assumptions

“Quasi-natural” experiments relying on time 

and policy-design changes

2

Hægeland and Møen 2007:

Higher rate of growth in R&D 

expenses for firms below the 

ceiling

• Using discontinuities:

- Comparing the expenses 

before and after the 

implementation of the tax 

credit

- Comparing the expenses of 

firms below and above the 

ceiling

• Combining the two 

discontinuities

The method Results and limitations

BACKUP
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Duguet 2007:

BFTB = 0 - 2.3

Hægeland and Møen 2007:

BFTB = 1 - 2

• Limitations :

- Assumption that firms with 

and without the tax credit 

are comparable

- High variations in results 

depending on  the choice of 

the control group

Dummy-variables and matching techniques

3

• Comparing the firms that 

receive the tax credit with 

the control group of firms 

that do not receive it

• Two approaches

- Regressions with a dummy 

variable for the credit

- Matching and comparison of 

firms that are similar, but one 

receives the credit, not the 

other

The method Results and limitations

BACKUP
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Structural econometric methods

4

The results are elasticities, which can be

translated into BFTB

User cost: the cost of using one unit of capital for one year

A method in two steps :

1) Computing the effect of the tax credit on the user cost

2) Estimating the effect of a decrease in user cost on R&D expenses

• The tax credit reduces the user cost of R&D capital

• A lower user cost entails higher R&D expenses 

14



Computing the R&D user cost

4
BACKUP

• Consider that the firm uses a unit of R&D capital for one year: it 
buys it at the beginning of the year and sells it back at the end of 
the year

• The cost can be interpreted as the “minimum income” that the 
marginal unit of R&D has to generate so as to be profitable

Effect. rate 

of tax credit

Fiscal 

allowances

Depreciation 

of R&D capital

Price 

change

Required 

return

Corporation 

tax rate

Price of 

R&D

User cost of 

R&D

• Regression of R&D on its user cost:

(R&D)/K-1 = a + βC + φX + ε
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Structural econometric methods:
A few results

4

Overall, the different methods and studies yield

very different results
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Two remarks on Mairesse & Mulkay 2004
and updates

5

17

• If the rate of net actualization is negligible (i.e., Rho-PRD=0): 

 there is no impact of the incremental R&D tax credit.

• If the rate of net actualization  increases: 

 the impact of the incremental R&D tax credit increases.

• Mairesse & Mulkay 2004 corrects for measurement and lack of 

variability in overall R&D user cost of capital, but exacerbates the 

problem of  an upward bias for endogeneity in the case of the 

incremental R&D tax credit.

• The issue of endogeneity  is less of a problem for the volume R&D 

tax credit, but that of identifying variability is much worse. 
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Four alternative outcomes

Decision to 

start R&D

Innovation 

outputs and 

productivity

21

Researcher’s 

wages
Social welfare

43

• Objective:

To provide a comprehensive evaluation of the tax credit by evaluating 

the effect of the tax credit on other outcomes

• Four alternative outcomes studied in the literature:
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• If marginal productivity of 

R&D is decreasing, 

additional units could 

generate less innovation

• How to measure it?

- Patents (innovation)

- Innovative sales (economic 

success of innovation)

Alternative outcomes (I)

1

• Increasing R&D can be done 
through pushing firms to 
invest in R&D (extensive 
margin)

• Because of fixed costs, may 
justify special policy 
provisions

Decision to start R&D Innovation2

Corchuelo (2006) and 

Hægeland and Møen

(2007) provide evidence 

that the tax credit 

encourages firms to start 

R&D

Czarnitzki, Hanel and 

Rosa (2005) show that 

the tax credit stimulates 

innovation that is valued 

by the market

BACKUP
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• Complete cost-benefit 

analysis

• Taking into account

- Spillovers

- Producer surplus

- Direct social cost

- Admin./compliance cost

- Opportunity cost

Alternative outcomes (II)

3 Researcher’s wages Social welfare4

Goolsbee (1998) 

provides some evidence 

that a share of R&D 

incentives go into higher 

wages

Parsons & Phillips (2007) 

estimate a median social 

net gain of 10 cents per 

dollar of tax credit

• Unintended effect

• R&D tax incentives may 
foster higher demand for an 
inelastic offer (in the 
medium term), increasing 
wages

• Reduces the real effect of 
the tax credit

BACKUP
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Lack of comparability

Strong need for harmonization

• Even when results are 

presented as BFTBs…

• …differences may reflect:

- Policy design differences

- Methodological choices

- Country heterogeneity

- Time differences

- Publication bias

• Different variables are used 

for the same outcome:

- R&D capital

- R&D expenditures

- …

• Results presented 

alternatively as BFTB, 

elasticities or growth rates

Differences in variables and 

result presentation

How to interpret differences 

in BFTB?

23



Tentative meta-analysis (I)
Time trends

0
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2,5

3

3,5

1970 1975 1980 1985 1990 1995 2000 2005

BFTB Estimates

BACKUP
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y = 0,025 X - 48,23

      [0,017] [33,19

R2 = 0,066 DF=31



Tentative meta-analysis (II)
Publication bias

BACKUP

Evidence for Publication Bias

0
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y = 4,50X + 0,30

      [1,16] [0,18]

R2 = 0,65 DF=8

y = 9,44 X -  0,63

      [4,48]  [1,19]

R2 = 0,60 Df=3

C:/Temp/TIFtmp/mairesse/Temporary Internet Files/Content.IE5/Q614LV2Z/EIB-tables-v2-15Oct09-for Elena-5Juin2010[1].xls
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Conclusions

• Diverse results

- Positive BFTB with variations

- Taken as an indication of        

“efficiency”

• BFTB > 1 relevant criterion?

- Indicates who funds 

additional R&D

- Does not indicate if additional 

R&D generates innovation 

valued by the market

• Need for harmonization

• Need for a more 

comprehensive approach

• Need for studies on 

alternative outcomes

Results Future research

Need for better prepared, carefully executed

and well documented evaluations 27


