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What do we do?

• We investigate the relationship between innovation inputs,

innovation outputs and productivity.

• We analyze the service (whole sector and KIBS) and

manufacturing sectors to compare key variables in both:

– Innovative activity (R&D and innovations)

– Productivity determinants.

• We also analyze the role of non-technological innovation.
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Data

• We use 5th and 6th Chilean Innovation Surveys

• The data has a time spam covering the years 2005-2008.

• Unfortunately, level of disaggregation to 1 digit ISIC

• KIBS is defined as sectors K (real state, renting and business

activities) and I (transport, storage and communications)
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Methodology
• CDM model (Crepon et al 1998), with the specification of Crespi and Zuñiga (2011).

• The model connects innovation investment, innovation performance and

productivity.

• This model has 3 stages:

1. Decision to invest in innovation

The intensity (amount) of expenditure on innovation (innovation expenditure /

employment)

2. A "knowledge production function" that relates the inputs of innovation outcomes

(product or process innovation)

3. A "output production function" in which productivity is modeled as a function of the

outcome of innovation and other controls.
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Stage 1: investment decision and
innovation intensity.

• We use a generalized Tobit
• We modeled as latent variable
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• Explanatory variables
– Exporting firm (dummy)
– Size (log employment)
– Foreign ownership of the firm (dummy)
– Patent application at t-1 (dummy)
– Cooperation for innovation (dummy)
– Public funding for innovation
– Sources of information (market, scientific and public,

dummy)

Stage 1: investment decision and innovation intensity.
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Stage 2: Knowledge Production Function

• Probit model

• Outcome of innovation: introduced a new product or service / also
non-technological innovation

• Since spending on innovation is endogenous, we use the Tobit
predicted value

• Explanatory variables
– Size

– Export (dummy)

– Foreign company (dummy)
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Stage 3: Output Production Function

• Assuming a C-D

• Where y is output per worker (log sales), k is capital per
worker, I is the innovation stock per worker.

• We use proxies: new equipment spending fraction of
total equipment spending, predicted innovation
outcomes (to address endogeneity)
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Summary Statistics
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Tobit model
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Knowledge production function
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Output Production Function
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Extensions

Additionally we investigate the role of:

• Non technological innovation (marketing,

organization and management)
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Knowledge production function for non-
technological Innovation

(1) (2) (3) (4)
5th and 6th Innnovation Surveys 2005-2008

VARIABLES Manufacturing Services Traditional Serv KIBS
Non-technological innovation output
IE_p (predicted Inn exp per employee) 0.607*** 0.402*** 0.0725** 0.436***

(0.0551) (0.0423) (0.0342) (0.0472)
Size 0.0537*** 0.0342*** 0.0486*** 0.0234***

(0.00730) (0.00399) (0.00493) (0.00653)
Export (dummy) -0.385*** -0.182*** 0.0268 -0.248***

(0.0323) (0.0247) (0.0418) (0.0277)
Foreign Ownership (dummy) -0.189*** -0.0879*** -0.0455 0.0629

(0.0220) (0.0220) (0.0349) (0.0438)

Observations 2,672 3,983 2,412 1,571
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Specification 1: using predicted probability of non-tech innovation
whitout new equipment

(1) (2) (3) (4)
5th and 6th Innnovation Surveys 2005-2008

VARIABLES Manufacturing Services Traditional Serv KIBS
log labor productivity (sales per worker)
TI_p (non-technological innovation) 1.281*** 0.958*** 7.989*** 0.782***

(0.176) (0.177) (1.062) (0.199)
Size 0.0186 -0.329*** -0.669*** -0.351***

(0.0280) (0.0186) (0.0575) (0.0228)
Constant 10.09*** 12.90*** 10.98*** 11.57***

(0.0915) (0.121) (0.115) (0.110)

Observations 2,672 3,983 2,412 1,571
R-squared 0.038 0.198 0.243 0.141
Bootstrapped standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Productivity and non technological Innovation
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Conclusions

• We find that the Chilean service sector is as

innovative as manufactures.

• In particular we find that KIBS spend more in R&D

than manufactures.
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Conclusions

• Empirical support for CDM model in services

• We find some evidence in KIBS of a larger role of

cooperation as a determinant of innovation actvities.

• In services the size of the plants seem to play a

smaller role than in manufactures as determinant of

innovation activities.
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• There are important similarities between manufactures and

services that allow us deny strongly that the service sector

is less innovative than manufactures.

• It could be good news for developing countries that transit

towards a service economy.

• However, there are important differences regarding the

determinants of innovation and productivity that need to

be explored further.

Conclusions
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