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1. Introduction 

    1.1. Context (1) 

 

• In the aftermath of the 2008 crisis, the French government sought to transit 

to a new model of growth by moving beyond conjunctural responses to the 

conduct of structural actions. 

 

• For that, the government commissioned several studies at the 

OECD in order to analyze its national innovation system. 

 

• These studies revealed that France suffers from the lack of efficiency in 

innovation despite relatively high levels of public and private research. 

 

• This context illustrates one of the criticisms often addressed to the 

European Union, commonly called "European paradox".  

 

3 



1. Introduction 

    1.2. Context (2) 

 
 

 

• In 2010, French government launched a vast investment program called 

“Programme d’Investissement d’Avenir”. 

 

• The objective is to accelerate the transition of the French economy towards 

a new model of growth, based on the knowledge economy and 

sustainable development. 

 

• With a budget of 57 billion Euros today, this program focuses on several 

major areas.  

 

• More specifically, this program is based on many actions including the 

creation of the Technological Research Institutes in 2012  
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1. Introduction 

    1.3. Technological Research Institutes (1)  

 

• An interdisciplinary thematic research institute that brings together 

higher education and research institutions, major groups and SMEs 

around a common program of technological research (2012 – 2019). 

 

• They are based on technological platforms and multilateral cooperation. 

 

 

• The creation of the TRIs is based on the principle of territoriality (8 

TRIs were established in 8 different French territories). 

 

• Co-investment logic: 50% of activities are financed by private actors and 

50% by the public actors.  
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1. Introduction 

    1.3. Technological Research Institutes (2) 

 

• The private actors consist of large firms. They bring equipment, 

cash and R&D workforce. 

 

• In this context, the substantial benefits are expected from these large 

companies. 

 

• Beyond this, generally large firms benefit more from R&D support than 

SMEs in France. 

 

• Empirical literature: There no impact evaluation studies that only focus 

on large companies.  

 

• Issue: It is very difficult to quantify the impact of a policy on large 

companies for many reasons.  
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1. Introduction 

    1.3. Methodological issues of large firms evaluation 

• The difficulty to find a counterfactual for large companies. 

 

• Large companies benefit from a multitude of R&D support schemes: 

The difficulty to identify the effect of TRIs. 

 

• The performance of large firms is strongly influenced by their strategic 

behavior (merger, acquisition, etc.) changing over time. 

 

• In the case of the TRIs, public policy support for large firms is not 

a financial issue and is more complex to observe, resulting in a more 

complex measure of the existence of potential effects. 

 

• How do we identify if the large firms would have undertaken the same 

R&D projects in the absence of the TRIs ?                                 .  
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2. Empirical strategy 
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2. Empirical strategy 

    2.1. Synthetic control method 

 

• Principle: Constitute a synthetic counterfactual by the linear combination 

of weighted averages of the variables of "untreated" units over the pre-

treatment period. 

 

• The underlying idea: if the synthetic control is able to closely follow the 

trend of treated unit over a long period before the treatment, then, any 

extraordinary gap after treatment can be attributed to the treatment. 

 

• The objective: To find the weight (or proportion) that minimizes the 

distance between the values of the variables of the "treated" unit and the 

values of the same variables of the other units of the “donor pool”.  
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2. Empirical strategy 

    2.2. Evaluation framework 
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2. Empirical strategy 

    2.3. Conterfactual construction 
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2. Empirical strategy 

    2.4. Average treatment effect estimator 
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2. Empirical strategy 

    2.4. Data & variables (1) 

 i) Data: 

 - Annual panel data at the firm level 

 - Study period: 1998 – 2015. 

 - Pre-treatment period : 1998 - 2011 (14 years of pre-treatment). 

 - Post-treatment period : 2012 - 2015 (4 years of post-treatment). 

 - Sample of 26 firms: 4 treated firms and 22 untreated firms. 

 - Number of observations: 468. 

 

ii) Sources: 

 - Fare & Ficus (Ministry of finance). 

 

 - DADS (Insee). 

 

 - R&D survey (MENESR). 

 

 - Gecir (Ministry of finance). 

 

 - Technological Research Institutes: “Nanoélec” & “Bioaster”. 
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2. Empirical strategy 

    2.4. Data & variables (2) 

 

 

 

 iii) Outcome variables: R&D input indicators: 

 

      - Net total R&D expenditures 

      - Internal R&D expenditures 

      - External R&D expenditures 

      - R&D self-financing 

      - R&D intensity 

      - R&D workforce  
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3. Results 
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3. Results 

    3.1. Descriptive statistics (1) 
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Table 1: Comparison treated and control firms over the pre-treatment period (1998-2011) 



 

3. Results 

    3.1. Descriptive statistics (2) 
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Figure 1: Trends in R&D indicators: treated vs untreated firms  

 
Net total R&D expenditures Internal R&D expenditures External R&D expenditures 

R&D self financing 
R&D intensity R&D workforce 



 

3. Results 

    3.1. Descriptive statistics (3) 
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Table 2: Comparison before & after treatment 



 

3. Results 

    3.1. Descriptive statistics (4) 

 

• There exists a gap in mean between treated firms and untreated firms: 

Untreated firms do not constitute an appropriate counterfactual group for the 

treated group. 

 

• Trends in R&D input indicators between treated and untreated firms 

are not parallels: Difference-in-difference method is not appropriate. 

 

• Observation of peaks and valleys common to both trajectories : The presence of 

temporal fixed effects. 

 

• Observation of peaks and valleys very specific to the each group, which seems to 

imply the existence of individual trends. 

 

 

• Consequence : Implement other traditional counterfactual evaluation methods such 

as fixed effects model & random trend model.  
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3. Results 

    3.1. Results: Company « A » 
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Net total R&D expenditures Interanl R&D expenditures External R&D expenditures 

R&D self financing R&D intensity 
R&D workforce 

Figure 2: Trends in R&D indicators: Company "A" vs Synthetic version  

 



 

3. Results 

    3.1. Results: Company « A » 
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Figure 3 : Gaps between company "A" and placebos of control companies  

 

Net total R&D expenditures Internal R&D expenditures External R&D expenditures 

R&D self-financing R&D intensity  R&D workforce 



 

3. Results 

    3.1. Results: Company « A » 
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Table 3: Annual average effect estimated  

 



 

3. Results 

    3.2. Results: Company « B » 
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Figure 4 : Trends in R&D indicators: Company "B" vs synthetic version  

 
Net total R&D expenditures Internal R&D expenditures External R&D expenditures 

R&D self-financing R&D intensity R&D workforce 



3. Results 

    3.2. Results: Company « B » 

24 

Figure 5 : Gaps between company "B" and placebos of control companies  

 
Net total R&D expenditures Internal R&D expenditures External R&D expenditures 

R&D self-financing R&D intensity R&D workforce 



3. Results 

    3.2. Results: Company « B » 
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Table 4 : Annual average effect estimated  

 



3. Results 

    3.3. Results: Company « C » 

26 

Figure 5: Trends in R&D indicators: Company "C" vs synthetic version  

 

Net total R&D expenditures Internal R&D expenditures 
External R&D expenditures 

R&D self-financing R&D intensity R&D workforce 



3. Results 

    3.3. Results: Company « C » 
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Figure 6 : Gaps between company "C" and placebos of control companies  

 

Net total R&D expenditures Internal R&D expenditures External R&D expenditures 

R&D self-financing 
R&D intensity R&D workforce 



3. Results 

    3.3. Results: Company « C » 
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Table 7 : Annual mean effect estimated  

 



3. Results 

    3.3. Results: Company « D » 
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Figure 7: Trends in R&D indicators: Company "D" vs Synthetic version  

 
Net total R&D expenditures Internal R&D expenditures External R&D expenditures 

R&D self-financing R&D intensity R&D workforce 



3. Results 

    3.3. Results: Traditional evaluation methods 

  Diff-in-diff 

Fixed effects 

model 

Random trend 

model 

Net total R&D expenditures 157.722*** 115.860*** 59.533*** 

Internal R&D expenditures 70.020 46.105*** 6.415 

External R&D expenditures 92.731*** 70.460*** 53.142*** 

R&D self-financing 149.757*** 113.826*** 59.462*** 

R&D intensity 0.135 0.099*** 0.012 

R&D workforce 609 418*** 166 
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Expenditures in thousands euros 



4. Conclusion 
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4. Conclusion 

• The TRI policy seems to be effective for large companies. 

 

• According to the SCM, all the companies do not benefit from TRIs. Only 

one company has the systematic effects (Company A). 

 

• Methodologically, the SCM is very interesting for the large companies but 

has some limitations, notably the problem of interpolation bias. 

 

• Convergence of the traditional evaluation methods: DiD, fixed effects 

model and random trend model. 

 

• The effects seem to be focused on net total R&D expenditures, external 

R&D expenditures and R&D self financing. 

 

• The additional total R&D expenditures are largely executed outside the 

company through collaborations and subcontracting and are self-financed. 
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4. Conclusion 

     

• Traditional counterfactual methods especially the DiD method and fixed 

effects model are not suitable for assessing the impact on large firms. 

 

• The classical DiD method and the fixed effects model tend to overestimate 

the effect of TRIs on large firms analyzed. 

 

• The SCM and random trend model provide relatively similar results and 

seem to be suitable for evaluating very large firms. 

 

• Warning: Although significant direct effects may not be observed, there 

can exist indirect effects due to the interactions between large companies 

and SMEs. 
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Thank you for your attention ! 
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