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GENERAL FEATURES OF THE WORK

WORK PATH

PICT-FONCYT 2019-2021: Innovación, productividad y desigualdad laboral en la industria argentina.

Article currently under revision in international Journal (English).

[Preliminary exercises with CDM model on Innovation-Wages: link conditioned by structural

heterogeneity of local industry]

OBJECTIVE

To assess the innovation process in Argentine manufacturing firms and its impact on labour productivity.
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MOTIVATION

Better understanding of constraints and contributions of innovation at firm-level, in a historical context of

low growth and productivity, even in periods of industrial recovery.

As an exercise with a novel database and relatively unexploited model in Argentina.



GENERAL FEATURES OF THE WORK

METHODOLOGICAL APPROACH

CDM model (general model based on Crepon, Duguette & Mairesse, 1998): it combines firms’ innovative

decisions with innovation results and their impacts on labour productivity.

HYPOTHESIS

In the last decade, firms that have undertaken innovative processes have achieved significant innovation

outputs, which have positively affected their labour productivity levels, irrespective of general industry

conditions.

DATA SOURCES: Encuesta Nacional de Dinámica del Empleo y la Innovación (ENDEI, MINCYT –

MTEySS).

- ENDEI I 2010-2012

- ENDEI II 2014-2016
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THEORETICAL PERSPECTIVE | BACKGROUND



Innovation and poor economic performance of national economy:

To a large extent attributable to historically low productivity (particularly of manufacturing sector) within the

framework of absence or weakness of processes of diffusion of technological innovations at levels that can stimulate

structural change (Abeles & Amar, 2017):

THEORETICAL PERSPECTIVE - BACKGROUND

- prevalence of activities of low technological complexity

- structural technological heterogeneity

- persistent productive disarticulation

- persistent macroeconomic restrictions

Studies based on innovation surveys repeatedly demonstrate that product and/or process innovation

leads to better economic performance:

- European companies (Lööf et al., 2001; Mohnen et al., 2006).

- Peripheral economies find similar evidence (Arza and López, 2010; Chudnovsky et al., 2004; Raffo et al., 2008):

highlighting difficulties these economies face when investing in innovation.

Limitations of background about innovation-productivity in local industry

- Data from the first years of the century, before the recovery experienced at the macroeconomic and sectoral

level (Chudnovsky et al., 2004; Katz, 2000).

- Unexploited data collected after the end of a period of local industrial expansion (Pereira and Tacsir, 2017).
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Own related background:

Innovation activities of Argentinean manufacturing firms are significantly associated with higher levels of productivity,

wages, and job skills, in a magnitude that differs at sectoral and firm level due to structural heterogeneity (concerning

the decision to innovate, using methods of quantile regression and ordinary least squares) (Gómez y Borrastero, 2018).

THEORETICAL PERSPECTIVE - BACKGROUND

Historical difficulties in measuring the effects of innovation activities on productivity:

- Widely accepted approach: to model this link in an innovation function + a production function (Griliches,1979

and Pakes and Griliches, 1980 as seminal contributions).

- Crépon, Duguette y Mairesse (1998) first to empirically integrate the link innovation efforts - innovation
results - performance impact of innovation into a structural model (CDM acronym).

This work:

Founded in adaptations to Latin America and Argentina of general CDM approach (Crespi and Zuniga, 2012).
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DATA 

Data from the National Survey on Employment and Innovation Dynamics (ENDEI - MTEySS and MINCyT). 

Two survey rounds: ENDEI I (2010-2012) and ENDEI II (2014-2016).

ENDEI is an industry-specific innovation survey. It includes, innovative, labour, productive 

and organisational dimensions.

Sampling unit: firms registered in Argentine Pension System (SIPA in Spanish) stratified by size and sector. 

Size: 10-25 /26-99 / 100 or more workers.

Sectors: ISIC-Rev. 3 and at 2-digit (4-digit in food and beverages sector).

Represent almost 19.000 firms in the manufacturing sector

Short-term sample. Data three years in length. Other examples with similar periods (Cozzarin, 2016; 

Crespi and Zuniga, 2012; Crespi et al., 2016; Raffo et al., 2008).

Samples for the estimations

ENDEI I (2010-2012): 3072 firms.

ENDEI II (2014-2016): 2589 firms.



EMPIRICAL STRATEGY

Innovation Efforts Innovation Results Productivity impacts

Two-stage Tobit  (Tobit II) Probit with instrumental variables

(IV Probit) 
Two stages least squares (2SLS)

Probability to innovate (*)

Innovation intensity

Probability to introduce 

innovations in the market

Labour Productivity

CDM as a structural recursive model that defines innovation process in three phases

Model estimated for both the innovative and the non-innovative firms. Connect stages with latent variables.

CDM main assumptions

Models innovation process for every firm

A Linear innovation process

No feedback effects
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METHODOLOGY

Innovation expenditure

Innovative

Exporter

Innovation Efforts

Foreign

Patent

Age

Human capital

Cooperation

Public support 

Sources of information (SE)

Size (SE)

Innovation Results

Human capital

Size

Product/ process innovation

Commercial/ organisational innovation 

All innovations

Exporter

Foreign

Age

Labour productivity

Productivity impacts

OR

OR

Pr(Product/ process innovation)

Pr(Commercial/ organisational innovation) 

Pr(All innovations)

OR

OR

Pr(Innovation expenditure )

Human capital

Size

Capital

+ Sector dummies  |  Data deflated by Argentine PP Index for ISIC 2/4 digits
Clusterized standard errors (size and sector)
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DESCRIPTIVE STATISTICS
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DESCRIPTIVE STATISTICS
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ECONOMETRIC RESULTS
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The decision to innovate and the innovation intensity

Table reports the average 

marginal effects (AME) 

over the probability to 

invest in innovation and 

the expected value of 

innovation per worker



ECONOMETRIC RESULTS
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(cont’d)
The decision to innovate and the innovation intensity



ECONOMETRIC RESULTS
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The innovation results

Table reports the average 

marginal effects (AME) 

over the probability to 

introduce new/improved 

innovations in the market

Exporter coefficient

Not signifficant



ECONOMETRIC RESULTS
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The innovation results (cont’d)



ECONOMETRIC RESULTS
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The productivity impacts

Table reports the average 

marginal effects (AME) 

over the labour 

productivity value



ECONOMETRIC RESULTS
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The productivity impacts (cont’d)
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1. Application of CDM model to Argentinean manufacturing firms on a novel database which combines

innovation variables with productive, organizational, labour, market and institutional dimensions.

2. Estimation over two survey rounds (two different periods for manufacturing sector).

3. Identification of constraints and innovation potentials of local industry:

- Relative disparity innovation efforts - innovation outputs.

- Lack of influence of certain microeconomic determinants on the innovative decisions of firms.

- Significant and positive link between innovation and firm productivity, even in a context of

idiosyncratic conditions associated with the innovation process.

4. Contribution to regional literature on the subject.

5. Contribution to review and formulation of specific policies.

MAIN CONTRIBUTIONS

DISCUSSION



DISCUSSION

5. The presence (absence) of certain conditions can foster (restrain) the underlying dynamics that

connect the decisions to innovate with the firms productive performance.

6. Exporting: significant and positive influence on the decision to innovate and the intensity of that

innovation in 2010-2012 and 2014-2016. Yet, does not affect innovation outputs. Background: only

over complementarity innovation efforts-exporting condition (Lugones, Suárez, Le Clech, 2007;

Brambilla and Pacheco, 2018).

7. Foreign capital: not a greater likelihood to invest in innovation (yet higher expected innovation

expenditures) combined with less probability of achieving innovation results.

8. Firms’ size: few significant effects on the probability of investing (only in 2010-2012) and the chances

of obtaining an innovation (only “all innovations” during 2014-2016). Yet, larger firms show higher

productivity both periods as in Raffo, et al. (2008). Economies of scale.

9. Changing nature of the impact of public funding on the likelihood to invest in innovation. In 2010-

2012 no significant impact, but for 2014-2016 stand as a condition to promote these investments.

Needs further in-depth analysis.
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MAIN CONTRIBUTIONS



DISCUSSION

External constraints:

From Data: Missing variables

Not panel structure

From Model: Assumption of linnearity of innovation process

Time frame of effects of innovation process

Application shortcomings:

Additional potential sources of endogeneity.

Other determinants of link innovation efforts - innovation results - economic performance.

Future lines of research:

Conditions that structural heterogeneity of Argentine industry can impose on the results of this type of measurement.

Influence of temporal links between the stages of innovative process and its productive impact, on this type of

measurement.

CONSTRAINTS, SHORTCOMINGS AND FUTURE LINES OF RESEARCH
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