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Abstract

Recently, outsourcing services has been an important component of the organizational
strategy of service firms. However, most research studies mainly focus on analyzing the
determining factors of outsourcing at the expense of its structural effects. The aim of
this paper is to examine the extent to which outsourcing relationships can be a source
of service innovation by using a sample of 108 Tunisian service firms. Specifically,
we are interested in the domestic outsourcing of auxiliary activities. Our results
support the evidence of positive effects of outsourcing service activities on the
capacity of innovation. This suggests that outsourcing allows Tunisian service
firms to create value, increase flexibility and improve the quality of their services.
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Background
In a competitive context and in an uncertain economic environment, the access to the

best available technologies and the creation of value -among others- are two objectives

that a service firm cannot always reach in-house by its own means. It is for this reason

that many firms have resorted to new ways of managing the relationships with their

environment. Indeed, the most frequently used organizational strategies are establish-

ing new forms of collaboration with research centers or clients, using new methods of

integration with suppliers and outsourcing an organization’s own services (OCDE

2005). Among these forms, the present paper focuses mainly on outsourcing as it rep-

resents an important potential source for innovation. Outsourcing allows the access to

the specialized technological competences of the external organizations as well as sus-

taining the research and development (R&D) activities more effectively in order to de-

velop new products/services (i.e., by reducing costs, shrinking the time to market,

increasing flexibility and enhancing quality) (Quinn 2000; Espino-Rodríguez and

Padrón-Robaina 2004 and Carson 2007).

Therefore, after affecting the industrial activities, the outsourcing approach has now

an impact on the service sector. Indeed, this approach has incremented with the devel-

opment of technology-intensive sectors. Outsourcing is no longer new as its forms

have been well developed in the European countries. According to the Outsourcing
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Barometer published by Young (2010), 70 % of European firms resort to outsourcing.

In the Tunisian context, for instance, outsourcing services has recently witnessed an

outstanding expansion with 77 % of Tunisian firms resorting to outsourcing (Outsour-

cing Barometer 2006). Engardio and Arndt (2006) indicate that 18.4 billion dollars of

trade in the information technologies and 11.4 billion dollars of company services were

outsourced, representing 10 % of the potential market. In addition, the OECD 2005 re-

port shows that the total number of positions that can be affected by outsourcing ac-

counts for about 20 % of the employment in certain countries.

Rare are the empirical studies that analyze the relationship between outsourcing and

performance, and these are restricted to the motivations that incentivize firms to out-

source. Girma and Görg (2004) have shown that outsourcing is positively linked to

labor productivity and total factor productivity. Also, Maskell et al. (2007) have con-

cluded that outsourcing can offer firms not only lower costs but also better quality and

access to innovation. Yet, this kind of analysis has never included emerging countries,

Tunisia in particular. The present paper aims at analyzing then the effect of the domes-

tic outsourcing of the auxiliary activities on the development of innovations. This work

is an attempt at proving the extent to which the domestic outsourcing of service activ-

ities leads to lower costs, higher production flexibility and better service quality for Tu-

nisian service firms.

The remainder of the paper is organized as follows. ‘Outsourcing service activities: re-

lated literature’ section outlines a brief literature review. The ‘Methods’ section deals

with the data, the variables measure and the models' economic specification. ‘Results

and discussion’. section analyzes the main econometric results. The last section is the

‘Conclusions’ section.

Outsourcing service activities: related literature
Context and definitions

Outsourcing implies the transfer of goods and services that were previously carried in-

house to an external and more specialized provider (Domberger 1998). Nowadays, re-

inforcing the outsourcing of industrial production arouses growing concerns. This ten-

dency has long existed, but it seems to become more marked and to expand beyond

the manufacturing sector to encompass that of services. In the same context, Lankford

and Parsa (1999) define outsourcing as the fact of providing services to sources that are

external to the firm. Thus, outsourcing means the allocation or reallocation of service

activities of an internal source to an external one (Schniederjans et al. 2005).

The topic of outsourcing is a key concept for services and their innovation (Gallouj and

Windrum 2009). In this setting, many authors have closely examined the determining fac-

tors of taking the decision to outsource. Bartel et al. (2008) have shown that outsourcing

activities are more advantageous for a service firm when the technological changes are

evolving rapidly. Windrum et al. (2009) have focused on the paradox of outsourcing prod-

uctivity by examining the links between total outsourcing and operational innovation.

They have shown that, on the short term, the ‘outsourcing’ firms are willing to decrease

their marginal production costs. However, Espino-Rodríguez and Padrón-Robaina (2004)

have revealed that outsourcing has a great potential not only through reducing costs but

also in terms of other operational objectives such as enhancing quality and ensuring
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production flexibility. Miozzo and Soete (2001) show that the services suppliers, which

are historically internalized in large corporations (accounting, advertising, distribution,

etc), were outsourced during the last decades mainly in the developed economies.

Outsourcing motivations

Outsourcing is integrated to the essential elements of firms’ strategy. Firms are con-

stantly searching an organization which provides high service at lower cost. Therefore,

diminishing costs represent the main factor urging firms to outsource (Pierre-Paul

2006). Indeed, outsourcing offers the advantage of transparency and allows better ex-

penditure management. It is considered as a means of re-centring the company activity

on its primary competence while allocating its secondary tasks to more specialized pro-

viders in order to generate higher added value. As they focus on their primary task,

firms provide better solutions through constant technological watch and upgrading of

labor methods. The multiplicity and diversity of customers continually enrich firms’

know-how and improve the efficiency of their operating methods. Furthermore, compe-

tition puts pressure on firms in a bid to seek a standing efficiency. Indeed, the

globalization of economy, the shortening of the products life cycle as well as the in-

crease of uncertainties oblige companies to delegate the operations that are doomed to

have lower added value for their activities to external providers. In other words, out-

sourcing enables companies to optimize their operational competitiveness and to adapt

to the frequent changes and the constant evolution of their environment.

Methods
Data and variables measure

Data

In this paper, the data used are from a survey conducted on Tunisian service firms.1

This survey belongs to the modified version of the third Community Innovation Survey

(CIS) 3 and to the second European innovation survey 1997. However, to account for

the role of integrating information technologies on the firms’ performance, the 2002

survey on information and communication technologies (henceforth ICTs) and elec-

tronic trade has also been referred to.

The questionnaire2 used for the survey offers a wide range of data. Apart from the gen-

eral information about the firm, the questionnaire is built on three major sections: outsour-

cing, innovation and the use of the ICT. First of all, the surveyed firms were asked about

their firm’s operational structure. More precisely, they were interviewed about outsourcing

activities which were previously realized in-house. Secondly, the survey also questions

whether the firm has introduced any innovations during the 2005–2007 period. Finally, a

section is devoted to exploring the impact of integrating ICTs within firms. The respon-

dents were asked to specify whether the firm has resorted to any new technologies during

2005–2007 and the extent to which these technologies contributed to sales growth.

Among the 200 questionnaires directly delivered to the firms, only 108 workable responses

were obtained, that is to say a 54.5 % response rate. Yet, these observations are not ad-

equately weighted. Nonetheless, to ensure the representativeness of the sample, this latter

was stratified by workforce bracket using the NTA3 code of the National Institute of the Sta-

tistics (seven classes by number of employees: 1–6, 7–9, 10–19, 20–49, 50–90, 100–199, 200
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and more). To each class, a weight was attributed, representing this bracket’s weight at the

national level, so as to obtain a more representative sample of the service firms in Tunisia.

Table 1 summarizes the determining factors of this operation. It shows that 85.18 %

of the surveyed firms declared having resorted to outsourcing during 2005–2007. If the

size of firms, in terms of the number of employees, is taken into account, it is noticed

that the small firms outsource more than the large ones (22.82 %). Thus, this table

shows that 22.22 % of the innovating firms declare having outsourced a part of their

functions during the survey period.

The survey provides information about the sector where a firm operates. We have

classified the firms according to three main activities.4 First, ACT1 incarnates the en-

terprises that belong to sections H (transportation and storage), N (administrative and

support service activities) and S (other service activities). Second, ACT2 incorporates

the enterprises that are affiliated to sections M (professional, scientific and technical ac-

tivities) and K (financial and insurance activities). Finally, ACT 3 consists of the enter-

prises that are in section J (Information and communication). Using the data collected

from this survey, we also present the distribution of firms by business sector. We show

that the largest number of companies is located in ACT3 (52.78 %), followed by com-

panies operating in ACT2 (32.41 %) and 14.81 % are in ACT1 (see Appendix 1).

Variables measure

Innovation

The literature includes many indicators to measure the output of innovation. Some use

the patent portfolio (Mairesse and Mohnen 2003) while others use the R&D expenses as

innovation indicators. This paper uses variables showing the main advantages urging firms

to outsource. The choice is justified by the fact that outsourcing represents an important

potential source of innovation, according to Quinn (2000) and Espino-Rodríguez and

Padrón-Robaina (2004). To measure these advantages, an ordinal 5-point scale is used,

showing the degree of importance that firms attribute to the following objectives: reducing

costs (red_cout), enhancing services quality (qua_ser) and increasing flexibility (flex_pro).

The innovation output (inserv) is also measured by a binary variable taking the value

1 if the firm has innovated during the last 3 years and the value 0 otherwise. More pre-

cisely, the focus is on information stipulating whether a firm has already implemented

any product or any new procedure or has even considerably improved any new

Table 1 Distribution and weighting of the sample firms

Size Total Outsourcing Innovation

Number of respondents INS’ firms Corrected weight (%) Number (%) Number (%)

1–6 23 12,649 549.95 21.30 21 22.82 16 22.22

7–9 17 785 46.17 15.74 14 15.21 9 12.5

10–19 18 713 39.61 16.67 13 14.13 11 15.27

20–49 13 509 93.15 12.04 11 11.95 10 13.88

50–90 10 230 23 9.26 8 8.69 6 8.33

100–199 10 167 16.7 9.26 9 9.78 6 8.33

≥ 200 17 215 12.64 15.74 16 17.39 14 19.44

Total 108 15268 781.24 100 92 100 72 100
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marketing or operating method in its practices. In fact, we have enclosed with the ques-

tionnaire a supplementary explanatory guide where we have defined all the technical

terms including service innovation. This latter has been taken from the third Commu-

nity Innovation Survey (CIS3).5

Outsourcing

Prior empirical studies have used different indicators in order to measure outsourcing.

Gilley and Rasheed (2000) have measured outsourcing by the share of the total value of

the firm’s outsourced activities. Following Cusmano et al. (2009), we define outsourcing

(exter) by a binary variable showing whether a firm has delegated a given task to a special-

ist outside the firm between 2005 and 2007. We have essentially focused on the outsour-

cing of the auxiliary activities that are not at the core of the main activity of the

enterprise. We have asked the following question: ‘During the three years 2005 to 2007,

did your enterprise outsource auxiliary tasks?’

Use of ICTs

These are considered as sources of innovation in services. To measure this variable, some au-

thors use the investments in ICT as an appropriate indicator (Gago and Rubalcaba 2007). In

this paper, however, as there are nominal variables in the survey, the factorial analysis is the

most suitable method in order to process data and analyze the correlations existing between

the different items. This method aims at summarizing the huge amount of data. Therefore, a

first multiple correspondence analysis is conducted (MCA) on the items relative to the use

of ICTs: ‘local Internet network’, ‘Internet’, ‘Intranet’, ‘Exchange of computerized data on Inter-

net’, and ‘Web site’. This MCA allows the retaining of only one factor, called ‘tic’. The MCA

results on these items (Table 2) show that, according to the precision of the Kaiser-Meyer-

Olkin measure of sampling adequacy (0.753) as well as the significance of the Bartlett

Sphericity test, the items are so correlated that they are factorized (χ2 = 113.45). Thus,

the retained dimension presents a good reliability given by the Crombach α value (0.721).

Relationship with clients

Studies dealing with the innovation in services have focused on the services-specific charac-

teristics that directly affect the development of innovations, such as the interaction between

the service provider and the client. In this paper, the interaction with clients is measured by

a constructed variable generated from the principal components analysis (PCA) so as to

Table 2 Matrix of components (use of ICTs)

Items Dimension

Local internet network 0.729

Internet 0.499

Intranet 0.756

Exchange of computerized data Internet 0.736

Web site (their own or shared) 0.756

Cronbach’s alpha 0.721

Kaiser-Meyer-Olkin (KMO) 0.753

Eigenvalue 2.466

% variance 49.313

Bartlett sphericity test chi square 113.45

df 10

sig 0.000
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summarize the huge amount of data from the study of items that show the advantages of

online business. These items are ‘reducing costs’, ‘increasing the number of clients’, ‘better

coordination with clients and suppliers’, and ‘shrinking the time to market’. The PCA re-

sults on these items and according to the statistic criterion of eigenvalues associated to the

axis (λ > 1/4) show that only one dimension called ‘intclt’ can be retained (Table 3). The re-

liability of this measure is confirmed by the Bartlett sphericity test (χ2 = 435.416) and by the

Kaiser-Meyer-Olkin (KMO) test (0.846).

Another variable is also used to show the impact of using Internet on the growth of

firms’ sales (inter). For this reason, one possibility is to ask firms to indicate whether

their sales have changed after using the internet. More precisely, an ordered dichotomic

variable is used to show whether sales have increased, decreased or stabilized after

using Internet as a marketing tool.

Organizing R&D activities

Although the internal R&D activities are necessary to attract the external competences

(Cohen and Levinthal 1990), the extramural R&D, if correctly planned and imple-

mented, can help companies further innovate and hence improve their performances

(Caudy 2001). Similar to Huang et al. (2009), a binary variable is used showing whether

the company has acquired any external R&D services between 2005 and 2007 as a

measure of organizing R&D activities (rd_ex).

Concentration

Many studies have analyzed the role of the innovating corporate spatial concentration in

particular territories (Cusmano et al. 2009 and Uzunidis 2010). These territories can be

high-tech park that include companies, research centers or universities. In this paper, to

account for the impact of concentration on firms, a binary variable is used showing

whether the respondent firm is located or not in the ICT high-tech park (concen). If a firm

is located there, it generates synergy effects by developing interaction relationships, and it

then benefits from the experiences and the competences of the neighboring firms.

National cooperation

It is widely known that cooperation is an important factor favoring innovation in ser-

vices (Sdiri and Ayadi 2014). The national cooperation variable (cooperNat) is intro-

duced as a binary variable showing whether a firm has signed, during the 2005–2007

period, any cooperation contracts with other companies in the same field, with

Table 3 Matrix of components (interaction with clients)

Items Dimension

Reducing costs 0.919

Increasing the number of clients 0.94

Better coordination with clients and suppliers 0.938

Shrinking the time to market 0.936

Cronbach’s alpha 0.951

Kaiser-Meyer-Olkin (KMO) 0.846

Eigenvalue 3.485

% variance 87.143

Bartlett Sphericity Test chi square 435.416

df 6

sig 0.000
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consumers, with equipment and software suppliers, with competitors, with research

and counseling firms and with universities situated in Tunisia. This variable is intro-

duced in the models to show the extent to which the external relationships enable the

development of innovations.

Qualification and age of the firm

In this paper, the level of qualification (Qual) is measured by the number of qualified6 em-

ployees divided by the total number of the firm’s employees. The age of the firm (age) is

determined by the date of its foundation. More precisely, this measure represents the ex-

periences as well as the competences accumulated during the firm’s history. Thus, the age

is a source for creating innovations and provides more and more absorptive capacities.

Models’ economic specification
Ordered probit model

The answers to the different motivations that allow the Tunisian service firms to out-

source a part of their activities are classified according to a 6-point scale. The value

zero indicates that the firm gives ‘no importance’ to the different listed motivations

while the value 5 means that it accords a ‘very large importance’ to them. The discrete

and ordered structure of this dependent variable allows the use of ordered response

models. The values taken by the multinomial variable (yi = 0, 1, 2, 3, 4, 5) are grouped

into intervals where we find only one continuous unobservable latent variable y�i . This
kind of model assumes that the values are identical for all observations. Indeed, the

level of y * is parameterized by the threshold parameters cj, and a constant is therefore

not introduced in the linear model. This model is written as follows7

yi ¼
0 if y�i < c1
1 if c1≤y�i < c2 ∀i ¼ 1; :::108
…
5 if y�i > c5

8>><
>>:

ð1Þ

The threshold parameters cj are in ascending order (cj + 1 ≥ cj) where the variable y�i is

defined by:

y�i ¼ xiβ
′ þ εi εieN 0; 1½ � ð2Þ

where xi represents the vector of the explanatory variables and εi is an random error

term assumed to have a normal distribution. The parameters β and cj, j = 1,...5 are esti-

mated using the ordered probit model by maximizing the log-likelihood function. The

implied probabilities are obtained by

Pij ¼ Pr yi ¼ jð Þ∀j ¼ 0;…; 5

where ; Pr yi ¼ jð Þ ¼ Pr αj < xiβ
′ þ εi≤αjþ1

� �
¼ Pr αj < xiβ

′ þ εi≤αjþ1
� �

¼ Pr αj−xiβ
′ < εi≤αjþ1−xiβ

′
� �

¼ F αjþ1−xiβ
′

� �
−F αj−xiβ

′
� �

where F(.) denotes the standard normal cumulative distribution function.
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Ordered probit model with selection

In the previous section, the contribution of outsourcing to the development of service

innovation has been analyzed. This analysis was achieved on the total sample of firms.

Nonetheless, it could not be reasonable to admit that the innovating and non-

innovating firms are randomly selected from a total population of firms. If that were

the case, we would fall into a selection bias problem. Consequently, the maximum like-

lihood estimator can be irrelevant since it does not account for the selection effects op-

erating by the non-observables in the model.

Many methods can be used to control this bias, namely Heckman (1979)’s two-stage

method. Yet, this procedure cannot be applied in the present case. Indeed, Heckman’s se-

lection models apply to continuous dependant variables in the interest equation. In this

paper, we hold a multinomial ordered data. For that reason, a De Luca and Perotti (2010)8

ordered probit model is used, taking into account the selection bias problem. This model

includes two equations, one for the binary indicator of the sample selection (the selection

equation) and another for the ordered variable. Accordingly, the observed variable y is de-

termined by another variable which in turn determines whether the innovating effect ex-

ists or not (called z *). The variable z * can have the null value if the firm does not

innovate and 1 if the firm innovates. Therefore, the variable y is observed only if the selec-

tion condition (z = 1) is met. The model is given as follows:

y� ¼ β′xþ ε;
z� ¼ α′vþ u; où ε; u≈N 0; 0; σ2ε ; ρ

� �
ð3Þ

The variables z * and y * are not observed. On the other hand, the variable z is ob-

served and given by:

z ¼ 1 if z� > 0
0 if z � ≤0

�
ð4Þ

Results and discussion
Empirical validation

Table 4 presents the means, the standard deviations of each variable as well as the cor-

relation matrix between variables used in the models. The table also provides the test

Table 4 The correlation matrix between variables

Variables Mean SD VIF (1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) exter 0.85 0.35 1.12 1

(2) intclt −4.35e−09 1 1.57 0.10 1

(3) tic 1.90e−08 1 1.47 -0.06 0.11 1

(4) inter 1.49 0.50 1.76 0.04 −0.51* −0.37* 1

(5) cooperNat 0.5 0.5 1.12 0.10 0.10 −0.01 −0.20* 1

(6) age 12.93 19.25 1.36 0.15 −0.20* 0.14 0.04 0.01 1

(7) concen 0.24 0.42 1.16 −0.07 0.12 0.20* −0.16 0.12 −0.17 1

(8) rd_ex 0.36 0.48 1.17 0.09 0.15 0.27* −0.15 0.21* −0.03 0.07 1

(9) Qual 0.74 0.24 1.47 −0.24* 0.11 0.27* −0.20* −0.08 −0.39* 0.31* 0.04 1

*Significance at the level of 5 %
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based on each coefficient’s variance inflation factor (VIF). More precisely, it is noticed

that the mean VIF is about 1.36 inferior to 6 and that VIF of each variable is inferior to

10. According to this result, it is proved that there is no multicollinearity problem be-

tween the explanatory variables used in these models. Consequently, the heteroscedasti-

city problem was solved using White’s correction. Hence, to check that some variables

seem endogenous, Hausman’s specification test was used as it allows the detection of

any endogeneity bias. Indeed, the test confirms the absence of the endogeneity prob-

lem. This means that the residuals obtained from the equations of the first step are not

correlated to the measure of innovation, which refutes the endogeneity hypothesis.

The estimations relative to the models with or without selection lead to a quality of ad-

justment, given by the Wald test χ2 and the likelihood ratio test LR, that is acceptable at

1 %. On the other hand, to choose the suitable model, the Akaike information criterion is

used (Akaike 1974) AIC = − 2LL + 2k as well as the Bayesien information criterion (Schwarz

1978) BIC = − 2LL + k log(n), where k is the number of parameters, LL is the maximum log-

likelihood and n the number of observations. As indicated in Table 5 below, the ordered

probit model with selection is the most relevant except for the case the ‘qua_ser’ dimension.

Impact of outsourcing and other innovation explaining variables

Based on the results of Table 6, it is noticed that the interest variable (exter) of the model

without selection has a positive coefficient and is statistically significant at 1 %, confirming

the hypothesis that outsourcing services is positively correlated to innovation. This result

suggests that resorting to outsourcing permits the Tunisian service firms to create value

(by reducing costs). Outsourcing abates the marginal production costs and increases

profits by producing higher stimuli for innovation (Glass and Saggi 2001). Moreover, it al-

lows increasing flexibility and enhancing the quality of the firms’ services. Likewise, the re-

sults obtained from the second model (with selection) confirm that outsourcing remains

significant also at the level of 1 %. The results of the ordered probit model with selection

justify, in some way, the conclusions drawn from the first model. This means that the out-

sourcing strategy is beneficial for the Tunisian service firms in terms of innovation. A

similar effect was noticed by Cantone and Testa (2009). This result unveils that the out-

sourcing relationships contribute to the development of the firms’organizational capaci-

ties. In fact, the motivations impelling firms to outsource are not limited to diminishing

costs, but have rather changed to include other exploitation-related objectives such as

quality and flexibility (Ehie 2001; Kremic et al. 2006).

Table 5 Comparison of models

Standard ordered probit Ordered probit with selection

(1) red_cout (2) qua_ser (3) flex_pro (1) red_cout (2) qua_ser (3) flex_pro

LR test 7118.654 9766.78 5960.21 4529.506 1581.3 3691.124

Prob > χ2 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Wald χ72 35.385 41.49 30.82 35.26 44.821 27.773

Prob > χ2 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

AIC 42,663.3 31,940.35a 45,414.32 37,893.89a 35,921.03 41,897.73a

BIC 42,695.03 31,972.08a 45,446.05 37,946a 35,973.14 41,949.83a

aShows the relevant model
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Table 6 Standard ordered probit versus ordered probit with selection
Variables Standard ordered probit (M1) Ordered probit with selection (M2)

red_cout qua_ser flex_pro red_cout qua_ser flex_pro

Coef. RSE Coef. RSE Coef. RSE Coef. RSE Coef. RSE Coef. RSE

Outsourcing (exter) 2.884*** (0.609) 2.306*** (0.495) 1.943*** (0.494) 2.936*** (0.693) 1.998*** (0.466) 1.469*** (0.519)

Interaction with clients (intclt) −0.037 (0.294) 0.618** (0.313) 0.226 (0.252) 0.527 ** (0.245) 0.968 *** (0.308) 0.643 ** (0.258)

Use of ICTs (tic) −0.138 (0.178) −0.868*** (0.313) −0.218 (0.171) −0.548 (0.358) −0.555 (0.390) −0.677 ** (0.296)

Internet business (inter) −0.011 (0.580) 0.407 (0.535) −0.204 (0.606) 0.217 (0.541) 0.641 (0.541) 0.119 (0.564)

National cooperation (cooperNat) 0.078 (0.355) 0.186 (0.353) −0.406 (0.381) −0.390 (0.274) −0.011 (0.326) −0.749 ** (0.356)

Age of the firm (age) 0.018 (0.022) 0.004 (0.013) 0.011 (0.013) 0.035 * (0.019) 0.012 (0.010) 0.015 (0.012)

Concentration (concen) 0.834** (0.399) 0.769* (0.435) 1.594*** (0.479) 0.969 ** (0.447) 0.593 (0.430) 1.510 *** (0.508)

Outsourcing (exter) 1.370 ** (0.625) 1.390 ** (0.673) 1.322 ** (0.627)

Interaction with clients (intclt) 0.221 (0.309) 0.318 (0.300) 0.174 (0.280)

Use of ICTs (tic) 0.657 ** (0.264) 0.842 *** (0.312) 0.615** (0.259)

Internet business (inter) 0.321 (0.607) 0.597 (0.570) 0.058 (0.484)

Extramural R&D (rd_ex) 1.575 *** (0.572) 1.123 * (0.640) 1.117 ** (0.544)

Qualification (Qual) 1.667 ** (0.777) 1.890 ** (0.741) 2.238 *** (0.823)

c1 1.347 (0.969) 1.243 (0.928) 0.322 (1.029) 1.627 * (0.900) 1.426 (0.906) 0.268 (0.998)

c2 2.176*** (0.770) 1.912** (0.829) 0.658 (1.019) 2.775 *** (0.746) 2.256 *** (0.810) 0.688 (0.997)

c3 2.540*** (0.789) 1.988** (0.827) 1.413 (1.014) 3.258 *** (0.781) 2.340 *** (0.810) 1.460 (1.020)

c4 2.963*** (0.805) 2.493*** (0.861) 1.918** (0.976) 3.656 *** (0.782) 2.894 *** (0.835) 1.962 ** (0.954)

c5 3.441*** (0.805) 3.073*** (0.915) 2.654*** (0.975) 3.966 *** (0.807) 3.513 *** (0.899) 2.595 *** (0.995)

Athrho 1.853 ** (0.824) 1.284 *** (0.362) 1.085 *** (0.374)

Number of observations 104 104 104 100 100 100

Log-likelihood −21,319.648 −15,958.174 −22,695.161 −18,926.947 −17,940.517 −20,928.864

Pseudo R2 0.1431 0.2343 0.1161 0.107 0.042 0.081

The values between parentheses are the robust standard error corrected by the White method
Significance level: *10 %; **5 %; ***1 %
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Table 6 equally shows that the (tic) variable has no considerable impact on innovation

while concentration (concen) plainly affects the innovation activity. Indeed, the findings of

this paper attest that introducing information technologies in a firm has no impact on redu-

cing costs and production flexibility. On the other hand, it has a significant, but negative, im-

pact on enhancing the quality of service. This result invalidates that of Gago and Rubalcaba

(2007) who notice that introducing ICTs is propitious to innovation in services. Neverthe-

less, it can be said that service firms can introduce ICTs but that does not mean they can

manage and valorize these ICTs to develop innovations (Omrane and Bouillon 2004).

As previously mentioned, it is shown that the concentration of firms (concen) posi-

tively affects the development of innovations. Actually, establishing a firm in a

technology-intensive area (for instance the science parks) contributes to enhancing its

new product/service development policy. Due to such favorable technological infra-

structure, parks favor the creation and marketing of new products/services. According

to this ascertainment, it would be better for service firms to get as close as possible to

each other in order to take advantage from productivity and innovation returns. This

proximity permits also to firms to reap extra employment opportunity. Consequently,

firms become capable of adapting to frequent changes and to the evolution of their en-

vironment. Again, the coefficient linked to “the interaction with clients” variable (intclt)

bears a positive sign. This implies that the variable intclt has a positive and statistically

significant impact on the three dimensions of innovation. The result implies that using

the online marketing strategy to meet clients’ needs allows firms to reduce costs, im-

prove the quality of their services and increase the flexibility of their productions.

Conclusions
This paper endeavored to analyze how the domestic outsourcing of service activities con-

tributes to the development of innovations. To do so, a standard ordered probit model is,

first, used to explain the relationship between outsourcing and innovation. Second, to ac-

count for the selection effect, an ordered probit model with selection is adopted. The find-

ings of the two estimating models show that, in accordance with those of Glass and Saggi

(2001) and Görg and Hanley (2011), outsourcing positively affects innovation by reducing

costs, increasing flexibility and enhancing the quality of services. On the other hand, it is

found that corporate concentration positively affects innovation. If a firm is situated in a

competence-intensive environment that includes activities such as IT, R&D, data manage-

ment, architecture and engineering services, it is more likely to adapt to frequent changes

and to the evolution of its environment. This advantageous technological infrastructure

enables firms to access to the neighboring firms’ experiences and competences. Therefore,

service firms would better be established close by other ones to take advantage from prod-

uctivity and innovation profits. Thus, if a firm is established in a given area, it can have a

fairly good idea about the surrounding firms. It can, therefore, make a selection among

the providers it will accommodate. Accordingly, it can manage all or part of their informa-

tion system in order to concentrate on its own core task while benefitting from adapta-

tion, flexibility and competitiveness vis-à-vis the market demands and needs.

Endnotes
1As there is emphasis on analyzing the impact of innovation in the services sector,

the choice of the population was restricted to the firms that mainly provide value-
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added services: companies linked to ICT-based services according to the nomenclature

published in ‘The directory of ICT in Tunisia’ that is edited by Symbols Media (2005),

The Banks listed in the ‘Tunisia’s Professional Association of Banks and Financial Insti-

tutions (APTBEF)’ and Insurance Companies that are listed in the ‘Tunisian Federation

of Insurance Companies (FTUSA)’.
2A French version of the questionnaire and a data collection are available upon

request.
3National Institute of the Statistics (INS): distribution of companies by number of

employees in 2007.
4For more details, see National Institute of the Statistics (INS): distribution of com-

panies by activities.
5According to the CIS3, product (good or service) innovation is ‘the market introduc-

tion of a new good or service or a significantly improved good or service with respect

to its capabilities, such as improved software, user friendliness, components or sub-

systems. The innovation (new or improved) must be new to your enterprise, but it does

not need to be new to your sector or market. It does not matter if the innovation was

originally developed by your enterprise or by other enterprises’.
6Are considered qualified the percentage of the number of employees in the firm

holding a high academic level (baccalaureate or more).
7For further details, see Greene (2003).
8De Luca and Perotti (2010) have developed a new opsel command on the STATA

software. The opsel command uses a standard maximum likelihood (ML) approach to

fit a parametric specification of the model where errors are assumed to follow a bivari-

ate Gaussian distribution.

Appendix 1
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CIS: Community Innovation Survey; ICT: information and communication technologies; KMO: Kaiser-Meyer-Olkin;
MCA: multiple correspondence analysis is conducted; PCA: principal components analysis; R&D: research and
development; VIF: variance inflation factor.
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Table 7 Distribution of firms by main activity

Industry Total of firms Innovative firms Outsourcing firms

Number % Number % Number %

ACT1 16 14.81 9 10.71 15 16.30

ACT2 35 32.41 24 28.57 32 34.78

ACT3 57 52.78 51 60.71 45 48.91

Total 108 100 84 100 92 100
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