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Abstract:

This paper explores the effects of two main sounfeinovation —intramural and external
R&D— on the productivity level in a sample of 3,26@talan firms. The data set used is based
on the official innovation survey of Catalonia wiwas a part of the Spanish sample of CIS4,
covering the years 2002-2004. We compare empirieslllts by applying usual OLS and
quantile regression techniques both in manufaguand services industries. In quantile
regression, results suggest different patternso#lt mnovation sources as we move across
conditional quantiles. The elasticity of intramuR&D activities on productivity decreased
when we move up the high productivity levels bathmanufacturing and services sectors,
while the effects of external R&D rise in high-tactogy industries but are more ambiguous in

low-technology and services industries.

Keywords: Innovation sources, R&D, Productivity, Quantilegression

JEL codes: 0300, C100, 0140

" The database used in this paper was providedeb@#talan Statistics Institute (IDESCAT).
" Contact: Agusti Segarra-Blascagusti.segarra@urv.caindustry and Territory Research Group &
Rovira i Virgili University, Department of Econonsic- Av. Universitat, 1 (43204 Reus — Spain)




XREAP2007-08

1. Introduction

The effect of innovative activity on growth and guativity at firm level has received much attention
in recent years. The increased availability of milevel data from innovation surveys in the EU has
led to a growing number of studies on the linksweein R&D, innovation and productivity. The
analytical framework described by Crépon, Duguet Biairesse (1998) makes it possible to establish
a sequence that ranges from the factors that dieterfinms’ R&D activities to innovation and the
effect that it has on firm’s productivity. Despitee considerable heterogeneity of firm innovatithe,
literature still mainly uses the regression methogyp based on standard OLS. Because the
distribution of innovation expenditures is highkesved, the usual assumption of normally distributed

error terms is not warranted. Few empirical anaybewever, use conditional regression techniques.

The aim of the present paper is twofold. First, abxserve the effects of the two main innovation
sources—internal and external R&D investment—ondpetivity in 3,267 Catalan firms in
manufacturing and services industries. Despite ittoeeasing weight of services in innovation
activities and the overall economy, very few stadiek innovation sources and productivity at firm
level in both manufacturing and services industfdies, 2005). Second, we use guantile regression
to observe the effects of in-house and external R&Ebss different productivity levels. This paper
compares OLS and quantile regression parametergamnvides a rich view of R&D-productivity

relationships over a broad spectrum of productilatsels.

The remainder of the paper is organized as foll@&estion Il presents the data set and describes the
variables used in the analysis. Section Ill prosittee empirical results, and section IV the condgd

remarks.

2. Data and summary statistics

The data used in this study was provided by a sampCatalan firms that responded to the fourth
version of the Community Innovation Survey (CISeélring the period 2002-2004. Our database
contains the CIS questionnaires completed by 3@&alan firms, of which 1,130 are in high-tech
manufacturing industries, 1,443 in low-tech mantifang industries and 694 in knowledge-intensive
services (KIS). The industrial classification based technology and knowledge intensity in

manufacturing and services follows the OECD criteri
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The CIS survey provided exhaustive information @abanovation expenditures. The questionnaire
asked the firms to:Estimate the amount of expenditure in each innovation activity in 2004, either
from management accounting information or using informed estimates’, with the following options:
Intramural R&D; Acquisition of R&D; Acquisition ofmachinery, equipment and software;
Acquisition of external knowledge; Training; Allrfms of Design; Marketing expenditures. Intramural
R&D projects are carried out by 1,503 firms and 24€1% of the total innovation expenditure of the
firms in the database. A total of 679 firms boughternal R&D services with an expenditure of
21.7% of the total. Overall, the two main innovat&ources related to R&D account for three out of
every four euros that Catalan firms expend in thmiovation projects. The remaining sources of

innovation register more moderate amounts.

Table 1
Sources of firm innovation in 2004
All firms | High-tech Low-tech KIS
Industries | Industries Services
Innovation expenditure per firm (1) 882.9 1,489.9 602 1,189.0
R&D expenditure per firm (1) 669.4 1,157.7 148 957.9
Other innovation sources (1) 213.5 332.2 1121 231.1
Innovation expenditures by sources
Intramural R&D (54.1) (47.3) (50.6) (69.5)
External R&D (21.7) (30.4) (6.3) (11.0)
Machinery and software (15.4) (17.6) (25.5 6.3
External knowledge (1.2) (0.9) (0.7) (2.2)
Training (0.7) (0.4) (0.6) (1.4)
All forms of design (2.2) (2.1 (4.4) (1.5)
Marketing expenditures (4.6) (1.3) (11.7) 8.0
Firms with permanent R&D 1,295 608 414 273
(39.6) (53.8) (28.7) (39.3)
Firms with innovation expenditures 1,156 559 374 223
(58.1) (71.5) (49.7) (53.3)
Number of firms 3,267 1,130 1,443 694
Note: (1) average firm amounts in thousands of gypercentage in parenthesis
Source: Catalan Innovation Survey

Like other economies, in Catalonia R&D and innawatalso differ across sectors and firms. Our
database shows that one per cent of the firms ritede the largest investments in innovation
concentrated 48.6% of the total and five per céthhe firms made 70.1% of the total investment. The
skewed distribution of innovation expendituresiahflevel can be explained by a variety of factors.
Firstly, R&D and innovation activities are uncentaand risky, and the returns for success are
extremely variable. Secondly, few actors have #eeasary financial capacity to engage in innovation
projects that need to be carried out over longogerof time. And thirdly, not all firms can effeatly

protect their innovations in the market and enfoy innovation returns.
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3. Quantile regression results

In our case, the quantile regression procedurgvalles to estimate a whole set of numbers which give
a more complete picture of the underlying relatipdetween innovation sources and productivity.
Quantile methods may be preferable to the usuakssgpn methods for several reasons. First, the
standard least-squares assumption of normallyilelis&éd errors does not hold for our date because
innovation expenditure and innovation intensity ser#® a skewed distribution. Second, while

conventional regressions focus on the average fijmantile regression can describe the complete
conditional distribution of the dependent varial?\ad third, quantile regression is more efficient a

treating outliers and heavy-tailed distributions.

The initial quantile regression method was suggeljeKoenker and Basset (1978) as an alternative
to OLS when errors are not normally distributed.eTt¢entral idea in quantile regression is to
minimize the absolute residuals sum by giving dédfeé weights to the quantiles being investigated. |
is a powerful tool that, given a set of explanateayiables, characterizes the entire distributiba o
dependent variable in greater detail than OLS nustifeee a survey in Koenker and Hallock, 2001).
The quantile regression method specifies the ciomdit quantile as a linear function of covariates.

our case we can write ti# quantile as,
Yi = X8, t 4

wherey, is the productivity level measured by sales perleyge, x; is a vector of independent
variables §, is an unknown vector of regression parameters &gedcwith thed™ quantile and; is

an unknown error term. TH&' conditional quantile of givenx s,
Q e(yil)(i) = Xiﬂ 9

and denotes the quantile yfconditional on the regressor vector The only necessary assumption
concerningey is Quleqg|x) = 0. The o regression quantile, 0 € < 1, is the solution to the

minimization of the sum of absolute deviation resild,
1 . .
mﬁ!n_( Z |yi _Xiﬂ‘e-'- Z |Yi _Xiﬁ‘(l_H)J
N\iyxp ity<x

which is solved by linear programming methods. WHes continuously increased from 0 to 1, we

obtain the entire conditional distributiony€onditional orx (Buchinsky, 1998).

Since Koenker and Bassett's (1978) work, a muttigfli of applications have been published in a
variety of fields: firm-size distribution (Machadand Mata, 2000), barriers to entry (Mata and
Machado, 1996; Gorg, Strobl and Roane, 2000; Araarmb Segarra, 2005), innovation and firm
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growth (Coad and Rao, 2006a, 2006b; Marsilli andte§a2005), R&D and patents (Nahm, 2001,
Grasjo, 2005), wage differences (Mueller, 1998; épaprou, 2006) and productivity heterogeneity
(Krtiger, 2006).

Following the analytical frame described by Crépbnguet and Mairesse (1998) and their succesive
reexaminations (Mairesse and Mohen 2004) here vpdoex the relationships between two main
sources of innovation —intramural and external R&Rwd productivity in a sample of 3,267 firms.
Their basic model consists of a system of threaggus: a tobit model explaining R&D decisions, an
equation linking innovation output to R&D and aruation linking labor productivity to innovation
and R&D. We applied OLS and quantile method intthied equation. We are specially interested in
observing the evolution of R&D elasticity acrose tntire conditional distribution of productivity.

We estimated the following linear regression model,

yi= a + B R&Dinternal; + 5 R&Dexternal; + 5 Sze +
L MarketShare + S5 Group; + Ss Investment; + 14

where for each individual firm ‘’,y is productivity measured by sales per employR&Dinternal is

the in-house R&D expenditure per employB&;Dexternal is the amount of external R&D services
per employee; Size is the firm size measured inl@yeps;MarketShare is the firm’'s market share
measured by firm sales divided by its industry’esaGroup is a dummy that indicates whether the
company belongs to a groupvestment is the physical capital investment per employes /ais the
standard error. The first two independent variablesthe innovation sources related intramural and
external R&D expenditures at firm-level and thetrese a group of control variables. Size,
productivity, investment and R&D expenditures ax@ressed in logs, and all estimations are also

controlled by 2-digit industry dummiés.

In the empirical analysis we consider only the dife&D-productivity relationship, not the indirect
effect related to the innovation output —produatl @nocess innovation, patents, new products, etc.
Table 2 presents the OLS results and five conditioegression quantile results fér= 0.10, 0.25,
0.50 (hence the median), 0.75 and 0.90. The qeargifjression parameters are computed using
bootstrapped standard errors (200 replications}hénbootstrap resampling procedure, the quantile
regression parameters remain unchanged since stityates of standard error and significance levels
are affected. Quantile regression coefficientslmaimterpreted as the marginal changg @ theéth

conditional quantile due to marginal change indi@alar regressorfQ, (vi|x) / 4x.

! The information provided by the CIS questionnainetlee expenditure of firms on various innovationrses

is characterized by many observations with a zetaesfor the three independent variables. In thse¢c when
we take logarithms, log (0) is not defined, so weord these values as 160 that the logarithm can be taken
without changing the substance of the data, whidirhost the same as zero.
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Table 2
Effects of innovation sources on productivity

OLS Quantile regression
10% | 25% | 50% | 75% | 90%
High-tech industries (1,130 obs.)
Intramural R&D 1.936 3.374 2.598 1.686 1.139 -0.028
(0.005)* | (0.010)* | (0.007)* | (0.006)* | (0.006) (0.008)
External R&D 1.040 0.951 1.004 1.561 1.820 1.430
(0.006) (0.014) | (0.008) | (0.007)** | (0.007)** | (0.010)
Firm size 8.452 15.213 9.717 5.713 -3.057 -15.629
(0.021)* | (0.040)* | (0.032)* | (0.034) (0.048) | (0.046)*
Market share 3.208 0.927 2.867 5.128 11.697 18.863
(0.591)* (1.646) | (2.387) (3.933) | (4.928)** | (7.280)**
Group 30.345 16.329 | 25.961 28.994 27.959 38.654
(0.051)* (0.086) | (0.062)* | (0.049)* | (0.061)* | (0.076)*
Investment 9.947 7.923 9.411 8.547 8.527 9.432
(0.014)* | (0.028)* | (0.017)* | (0.016)* | (0.018)* | (0.023)*
Sectorial dummies yes yes yes yes yes yes
[PseudoR 0.3279 0.2195 0.2108 0.1986 0.2050 0.227
Low-tech industries (1,443 obs.)
Intramural R&D 2.983 4.931 2.829 2.386 2.083 1.935
(0.005)* (0.010)* | (0.005)* | (0.006)* | (0.006)* | (0.008)**
External R&D 0.364 -2.275 0.417 1.196 1.225 0.640
(0.009) (0.021) (0.010) | (0.009) | (0.009) (0.012)
Firm size 6.620 11.558 12.578 5.259 -6.141 -34.658
(0.021)* (0.038)* | (0.026)* | (0.029) | (0.042) | (0.085)*
Market share 6.161 1.693 3.282 8.644 18.550 51.951
(0.927)* (1.698) (2.408) | (3.430)** | (5.289)* | (12.086)*
Group 26.254 26.821 24.144 | 25.998 | 20.818 13.769
(0.052)* | (0.110)** | (0.059)* | (0.049)* | (0.053)* | (0.071)
Investment 11.291 12.860 10.905 | 10.369 9.244 6.355
(0.013)* (0.030)* | (0.017)* | (0.014)* | (0.016)* | (0.025)**
Sectorial dummies yes yes Yes yes yes yes
[PseudoR° 0.2837 0.1942 0.1815 0.1779 0.2040 0.246
Knowledge-intensive services (694 obs.)
Intramural R&D 3.569 4.352 5.272 3.935 3.205 -0.158
(0.009)* (0.025) | (0.014)* | (0.009)* | (0.014)** | (0.016)
External R&D -2.148 -0.654 -0.216 -1.166 -1.432 2.101
(0.012) (0.045) (0.018) | (0.010) | (0.020) (0.024)
Firm size -18.264 -3.854 -12.872 | -19.531 | -24.621 | -40.707
(0.024)* (0.046) | (0.034)* | (0.033)* | (0.039)* | (0.062)*
Market Share 4.851 3.487 4.786 4.582 8.639 23.793
(0.884)* (3.049) | (1.943)** | (2.049)** | (4.314)** | (12.649)
Group 58.502 28.277 44858 | 64.882 | 56.597 64.933
(0.075)* | (0.128)** | (0.095)* | (0.067)* | (0.096)* | (0.171)*
Investment 15.412 15.195 14.031 14.571 16.956 14.222
(0.020)* (0.043)* | (0.023)* | (0.022)* | (0.029)* | (0.029)*
Sectorial dummies yes yes yes yes yes yes
[PseudoR 0.4425 0.1841 0.2554 0.2654 0.2991 0.349

In quantile regression, bootstrapped standardsingoarentheses (200 replications)

All marginal effects (dy/dx) are in percentatgentsi For theGroup dummy variable the marginal
effect is the discrete change from O to 1. Sedtdaanmies in 2-digit industries. * significant ¥l

and ** significant at 5%.
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In OLS estimations, in-house R&D has a positive@fbn productivity in manufacturing and services
sectors, but external R&D services have an ambigjuole with parameters that are not significant. In
addition, market structure, firms belonging to @uyr and investment in physical capital have a
positive effect on productivity. Finally, in OLSgeession firm size is directly related to produityiv

in manufacturing industries and plays the oppasie in services industries.

Quantile regression results show that intramuraDR&penditure has an important role in high-tech
firms with lower levels of productivity, while thaasticity of internal R&D decreases as we move up
the high productivity levels. The patterns of entdrR&D are more erratic and show the opposite
pattern. The elasticity of external R&D increasesas the quantiles. If we compare median (50%)
quantile results with OLS results, we find that medquantile external R&D expenditures are
positive and significant, which highlights that thequisition of external R&D plays an importanterol
in firms in the intermediate levels of the produityi distribution. The trade-off between in-house
R&D and external R&D as we move up to the mediurd apper quantiles shows that firms first
spend more on internal R&D to increase their alis@apacity and then invest in external R&D
activities (Veugelers, 1997).

In low-tech industries all parameters are posiawvel statistically significant, except in the exsdrn

R&D variable. The effect of internal R&D on prodivity is very important and reaches the marginal
effect on productivity (2.9%). The role of firm sizand investment in physical capital are very
important in the lower quantiles but decreases wlienmove up to high productivity levels. The

positive effect of market share increases when weento the upper quantiles.

In knowledge-intensive services, OLS results shmat the in-house R&D effect is very important but
external R&D is not statistically significant. Firgize presents a negative effect. In this respect,
empirical results suggest that the smallest serfitogs are often the most dynamic in R&D and
innovation activities and are also often those #tiatin the highest levels of productivity. Our qgtile
results in services show that the pattern of irleR&D is similar to that of manufacturing indusisi
The elasticity of internal R&D on firm productivitig very high and statistically significant at lawe
productivity levels (10% and 25% quantiles) andrdases at higher conditional quantiles (75% and
90%).

Finally, to show the evolution of the marginal eff®f innovation sources on firm productivity in
greater detail, figure 1 presents six graphs teatudbe the dynamics of intramural and external R&D

elasticity when the level of productivity varies.

2 Estimations were made using Stata and graphs weade msing the ‘grqreg’ Stata module (Azevedo, 2006)
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Figure 1: Marginal effects of R&D on productivity over the conditional quantiles
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The figure presents internal R&D and external R&@efticients for 90 different quantiles. The
respective values are connected as a green sadicalong with an estimated 95%-confidence band.

The OLS value is a broken horizontal line.

The marginal effect patterns of intramural R&D exgieures are very clear in high-tech and low-tech
manufacturing industries. In both cases, the eifgstof intramural R&D expenditures decreases
when firm productivity rises. In addition, in maacfuring industries the marginal effect of external
R&D is higher for intermediate levels of productyviln services industries, the patterns of maigina
effect on productivity-related R&D activities arera stable over all the quantiles, although it &hou

be pointed out that there is a substitution effettveen intramural R&D and external R&D when the

firm productivity levels increase.

4.  Concluding remarks

In recent years the relationship between R&D, imtion and productivity has been widely examined.
Many studies have found a significant link betweenovation and productivity (Griliches and
Mairesse, 1998), but other studies have not. Ireiggnempirical studies based on cross-sectiortal da

are more likely to find a significant link betwegmovation and productivity.

When quantile regression techniques are usedgethdts are more significant. Internal R&D has an
important effect on productivity. This effect isegtest at the lower conditional quantiles, but
decreases as we move up to the high productivitgl.leThese results indicate that in firms with
relatively low levels of productivity, intramural8® activities have a considerable positive effact o

firm productivity.

Results on the external R&D and productivity r@aship are less clear. The role of external R&D
services differs between sectors and firms: in {égihnology industries, external R&D services are
30.4 per cent of the total innovation expenditumedpw-technology industries they are only 6.3 per
cent, and in services they arel1.0 per cent. Tieetedf external R&D on productivity also presents
different patterns. In high technology industrige elasticity of external R&D rises when we move
up to higher productivity levels. But in low techogy industries and services sectors, external R&D

has little effect on productivity and is statistiganot significant, for all conditional quantiles.

In addition, we found differences in size betweanuofacturing and service firms. Firm size increased
the firm’s productivity at practically all the quidas in manufacturing industries. However, in $segv
industries we found that firm size had the opposffect. The parameter of the firm’'s market share

was always positive and mostly statistically sigifit and, in general, effect on productivity was
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much larger at higher quantiles. Finally, quantdgression results found that belonging to a giup

companies has a significant effect on productipssticularly in the upper quantiles.

10



XREAP2007-08

References

Arauzo, J. M. and Segarra, A. (2005): “The Deteanis of Entry are not Independent of Start-up
Size: Some Evidence from Spanish Manufacturifgiew of Industrial Organization, 27,
147-165.

Azevedo, J.P. (2006)GRQREG: Stata module to graph the coefficients ghiantile regressioh,
Statistical Software Components S437001, Boston College, in
http://econpapers.repec.org/software/bocbocodef¥3itm

Buchinsky, M. (1998), Recent Advances in Quantilgfession Models: A Practical Guideline for
Empirical Researchilournal of Human Resources, 33(1), 88-126.

Coad, A., Rao, R. (2006a): “Innovation and markate: a quantile regression analysistpnomics
Bulletin, 5 (13), 1-10.

Coad, A., Rao, R. (2006b): “Innovation and Firm ®tlo in Hig-Tech Sectors: A Quantile Regression
Approach”, Working Paper Series, No. 18, Laboratory of Economics and Managemeist,P
Italy.

Crépon, B., E. Duguet and J. Mairesse (1998), “daesh, Innovation and Productivity: An
Econometric Analysis at the Firm LeveBEgconomics of Innovation and New Technology, | 7,
115-158.

Gorg, H.; Strobl, E. y Ruane, F. (2000): “Deteranits of Firm Start-Up Size: An Application of
Quantile Regression for Ireland3nall Business Economics, 14, 211-222.

Grasjo , U. (2005): Accessibility to R&D and Pat&wbduction, CESIS, Electronic Working Paper
Series, No. 37, The Royal Institute of technology.

Griliches, Z. and Mairesse, J.(1998): “Productiomdtions: The search for identification”, in S.
Strém (ed.),Econometrics and Economic Theory in the 20" Century: The Ragnar Frisch
Centennial Symposium, Cambridge University Press.

Koenke, R. and Hallock, K.F. (2001): “Quantile Reggion”, Journal of Economic Perspectives, 15
(4), 143-156.

Koenker, R. y Bassett, G. (1978): “Regression Qlesit Econometrica, 46, 33-50.

Krager, J.K. (2006): “Productivity dynamics beyotit-mean in U.S. manufacturing industries: An
application of quantile regressiorEmpirical Economics, 31, 95-111.

Machado, J.A.F. y Mata, J. (2000): “Box-Cox QuantiRegression and the Distribution of Firm
Sizes”,Journal of Apllied Econometrics, 15, 253-274

Mairesse, J. and Mhonen, P. (2004): “The Importafde&D for Innovation: A Reassessment Using
French Survey DataThe Journal of Technology Transfer, vol 30 (1-2): 183-197.

Marsili, O. and Salter, A. (2005): “Inequality’ dhnovation: Skewed distributions and the retums t
Innovation in Dutch ManufacturingEconomics of Innovation and New Technology, 14 (1-2),
83-102.

Mata, J., Machado, J. (1996): “Firm start-up siZe:conditional quantile approach’European
Economic Review, 40, 1305-1323.

11



XREAP2007-08

Miles, 1. (2005): “ Innovation in Services”, in Fadperg, J., Mowery, D. and Nelson, R. (edshe
Oxford Handbook of Innovation, Oxford University Press.

Mueller, R. (1998): “Public-private sector wage feiiéntials in Canada: evidence from quantile
regressions”Economics Letters, 60, 229—-35.

Nahm, J. (2001): “Nonparametric quantile regressinalysis of R&D-sales relationship for Korean
firms”, Empirical Economics, 26, 259-270.
Papapetrou, E. (2006): “The unequal distributiontiedf public-private sector wage gap in Greece:

evidence from quantile regressio®pplied Economic Letters, 13, 205-210.

Veugelers, R. (1997): “Internal R&D expendituresd agxternal technology sourcingResearch
Poalicy, 26, 303-315.

12



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

2006

CREAP2006-01

Matas, A. (GEAP)} Raymond, J.LI. (GEAP)

"Economic development and changes in car ownersdtijgrns"
(Juny 2006)

CREAP2006-02

Trillas, F. (IEB); Montolio, D. (IEB); Duch, N. (IEB)

"Productive efficiency and regulatory reform: Tlase of Vehicle Inspection Services"
(Setembre 2006)

CREAP2006-03

Bel, G.(PPRE-IREA) Fageda, X.(PPRE-IREA)

"Factors explaining local privatization: A meta-regsion analysis"
(Octubre 2006)

CREAP2006-04

Fernandez-Villadangos, L.(PPRE-IREA)

"Are two-part tariffs efficient when consumers pkmead?: An empirical study"
(Octubre 2006)

CREAP2006-05

Artis, M. (AQR-IREA); Ramos, R.(AQR-IREA); Surifiach, J. (AQR-IREA)
"Job losses, outsourcing and relocation: Empigsadence using microdata”
(Octubre 2006)

CREAP2006-06

Alcafiiz, M. (RISC-IREA), Costa, A.; Guillén, M. (RISC-IREA} Luna, C.; Rovira, C.
"Calculation of the variance in surveys of the emoit climate”

(Novembre 2006)

CREAP2006-07

Albalate, D. (PPRE-IREA)

"Lowering blood alcohol content levels to save $siv€éhe European Experience”
(Desembre 2006)

CREAP2006-08

Garrido, A. (IEB); Arqué, P. (IEB)

“The choice of banking firm: Are the interest ratsignificant criteria?”
(Desembre 2006)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

CREAP2006-09

Segarra, A.(GRIT); Teruel-Carrizosa, M. (GRIT)

"Productivity growth and competition in spanish matturing firms:
What has happened in recent years?”

(Desembre 2006)

CREAP2006-10

Andonova, V.; Diaz-Serrano, Luis.(CREB)

"Political institutions and the development of telesounications”
(Desembre 2006)

CREAP2006-11

Raymond, J.L(GEAP), Roig, J.L.. (GEAP)

"Capital humano: un andlisis comparativo CataluBgpafia”
(Desembre 2006)

CREAP2006-12

Rodriguez, M(CREB), Stoyanova, A.(CREB)

"Changes in the demand for private medical inswdaltowing a shift in tax incentives”
(Desembre 2006)

CREAP2006-13

Royuela, V.(AQR-IREA); Lambiri, D. ; Biagi, B.

"Economia urbana y calidad de vida. Una revisidnai#ado del conocimiento en Espafia”
(Desembre 2006)

CREAP2006-14

Camarero, M.; Carrion-i-Silvestre, J.LL. (AQR-IREA).;Tamarit, C.

"New evidence of the real interest rate parity@&CD countries using panel unit root tests withakgs
(Desembre 2006)

CREAP2006-15

Karanassou, M.; Sala, H(GEAP);;Snower, D. J.

"The macroeconomics of the labor market: Three &mmental views”
(Desembre 2006)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

2007

XREAP2007-01

Castany, L (AQR-IREA); Lépez-Bazo, E.(AQR-IREA).;Moreno , R. (AQR-IREA)
"Decomposing differences in total factor produdsiacross firm size”

(Marg 2007)

XREAP2007-02

Raymond, J. LI. (GEAP); Roig, J. LI. (GEAP)

“Una propuesta de evaluacion de las externalidddespital humano en la empresa”
(Abril 2007)

XREAP2007-03

Duran, J. M. (IEB); Esteller, A. (IEB)

“An empirical analysis of wealth taxation: Equitg.vi ax compliance”
(Juny 2007)

XREAP2007-04

Matas, A. (GEAP), Raymond, J.LI. (GEAP)

“Cross-section data, disequilibrium situations astimated coefficients: evidence from car ownership
demand”

(Juny 2007)

XREAP2007-05

Jofre-Montseny, J.(IEB); Solé-Ollé, A.(IEB)

“Tax differentials and agglomeration economiesimnaregional firm location”
(Juny 2007)

XREAP2007-06

Alvarez-Albelo, C. (CREB), Hernandez-Martin, R.

“Explaining high economic growth in small tourismumntries with a dynamic general equilibrium model”
(Juliol 2007)

XREAP2007-07

Duch, N. (IEB); Montolio, D. (IEB); Mediavilla, M.

“Evaluating the impact of public subsidies on anfs performance: a quasi-experimental approach”
(Juliol 2007)

XREAP2007-08

Segarra-Blasco, A(GRIT)

“Innovation sources and productivity: a quantilgression analysis”
(Octubre 2007)



XARXA
m Eﬁ REFERENCIA

Xreap@pcb.ub.es





