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Abstract

The purpose of this paper is twofold. First, it investigates the way by which Tunisian
service firms make their decision to innovate: simultaneously (one-stage model) or
sequentially (two-stage model). Afterwards, once the innovation-making-decision
way is selected, the paper analyzes its main determinants. Using a sample of 108
Tunisian service firms, the paper reveals that the two-stage model has a statistically
significant advantage in predicting innovation. Indeed, it is shown that the sequential
model illustrates well the innovation making-decision procedures. In fact, the main
determinant behind the dominance of the sequential model is the importance that
service firms give to the innovation objectives.
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Introduction
Innovation activities have always been considered as the major driver of economic

growth and competitiveness (Schumpeter, 1934). The literature on innovation shows

that innovators are more efficient and more productive in comparison with non-

innovators (Mansury and Love, 2008). Thus, increasing the innovation capacity is an

aim that any firm targets. Innovation surveys demonstrate that, in developed countries,

the product or service innovations are abundant activities. For example, about 80 % of

the U.S companies introduce at least one new service (Mansury and Love, 2008) and

almost half of the Irish firms undertake an innovation measure in their production

chain (Roper and Dundas, 1998). Due to their increasing needs to innovation in order

to confront not only the fierce competition but also the unsteady way through which

the consumers perceive the quality of their products, manufacturing firms have also a

tendency to resort to open innovation. This is defined in Chesbrough (2003) as: “the

usage of knowledge inflow and outflow from the corporation to accelerate internal inno-

vations and maximize their value by enlarging the market for external utilization”. 1

Moreover, service companies introduce new services in order to increase their mar-

ket share and therefore to maintain their position in a highly competitive environment.

In some Information and Communications Technologies (ICT) sectors, innovation is

vital for the survival of ICT business firms. In others, such as low-tech sectors, the

introduction of new services is also required so as to capture additional market shares.

In developing and emerging countries, service innovation is going to play an important
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role in promoting these countries’ economies. However, the magnitude of such an

innovation remains insufficient to meet the drastic increase in the service demand. The

quickly growing interest of service firms to open innovation is also remarkable. These

firms are strongly interactive. In some cases, the supply of one service by one firm re-

quires the supply of another one by other firms. Indeed, they are urged to collaborate

and exchange innovation-related ideas. This open-innovation-related behavior of ser-

vice firms becomes fundamental but it is rarely studied in the empirical service

innovation literature.2

Tunisia, considered as an emerging country, has devoted a remarkable endeavor to

service innovation. The program called “Pour la Tunisie de demain”3 has been adopted

in order to support Tunisian service firms to avoid foreign competition. The program

has called for the encouragement of innovative companies, the intensification of the co-

operation projects, the implementation of several techno-parks and the establishment

of the information society bases.

Innovation has been widely studied in the economic literature. Some empirical stud-

ies focus only on explaining the impact of innovation on the performance of manufac-

turing firms (Crépon et al., 1998; Mairesse and Mohnen, 2003; Roper and Dundas,

1998 and Cainelli et al., 2006). Other ones analyze the determinants of innovation and

the role of external linkages while introducing external control factors such as the

firm’s size and age (Duguet, 2006; Raymond and St-Pierre, 2010). The study of the de-

terminants and effects of innovation distinguishes merely between two types of

innovation: product innovation and process innovation. Other studies distinguish be-

tween new-to-market and new-to-firm service innovation, which makes up the object

of our paper. New-to-firm means that innovation is going to be new to the firm but it

has been already launched by the competitors. New-to- market assumes that the firm is

the first and the sole to have launched a new service on the market.

The recent works are not delimited to the analysis of the pre-cited determinants of

innovation, but they are interested in analyzing the innovation decision-making proced-

ure. Du et al. (2007) are the first to examine this procedure but for the case of Irish

manufacturing firms. However, to our best knowledge, no one has yet explored service

innovation decision-making for emerging countries and more precisely for Tunisia.

In this paper, we address the following two questions: how do Tunisian service firms

make their decision to innovate? Are these decisions simultaneous or sequential?

Broadly speaking, we consider two alternative models of the innovation decision: the

one-stage model (where the innovation choice is simultaneous) and the two-stage

model (where the innovation choice is sequential).

The paper is organized as follows. Service innovation analysis presents a brief litera-

ture review on innovation decision. Models and estimations sets out the econometric

models. Data and variables contains a description of the data set and the variables used

in the empirical analysis. The results of the empirical analysis are in Empirical re-

sults. Conclusions synthesizes the main empirical findings.

Service innovation analysis
We distinguish between the literature that deals with the types of service innovation

and the one that investigates the innovation decision.
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Types of service innovation

Numerous are the studies that have identified the main patterns that innovation holds.

According to the OCDE (2005) innovation report, innovations are classified into four

categories: product innovation, process innovation, organizational innovation, and mar-

keting innovation. A product innovation is the introduction of some significant changes

in the product characteristics. Process innovation represents significant changes in both

production and distribution methods. The organizational innovation is defined as the

new management forms that firms adopt. The marketing innovation takes the form of

carrying on new commercialization method (for instance, change in the product design,

product pricing method, etc.).

Gallouj and Weinstein (1997) consider products as a result of characteristics and

skills series. In the same line with Gallouj and Weinstein (1997), Mansury and Love

(2008) show that product innovation patterns, mainly developed for the manufacturing

industry, may not apply easily to services. They insist on the fact that the traditional

distinction between product and process innovation is less useful in the service context.

The reasons behind this fact are related to the ambiguous nature of service outputs

and the simultaneous production and consumption of services. Other frameworks dis-

tinguish between radical innovation and incremental innovation (Sundbo and Gallouj,

1998). This distinction has been the object of some empirical studies. For instance,

Brouwer and Kleinknecht (1996) have studied it for Netherlands, Duguet (2006) for

France, Baldwin and Hanel (2003) for Canada, Mansury and Love (2008) for USA and

finally Lööf and Heshmati (2006) for Finland, Norway and Sweden.

The innovation decision

Cabagnols and Le Bas (2002) explain the determinant of the choice between three types

of innovation decisions: to innovate only on product, to innovate only on process and

to innovate on both product and process. Specifically, these authors clarify the way by

which French firms orient their decisions to innovate. But, one of the issues addressed

by this recent literature is whether it is a one-stage or a two-stage process. Du et al.

(2007) test the performance of two models of decision making: the simultaneous and

the sequential model. They show that the sequential model (two-stage innovation deci-

sion) is more efficient than the simultaneous model (one-stage innovation decisions).

More recently, Bourke and Jordan (2015) examine how the Irish high-technology com-

panies make their decisions to innovate. These authors suggest that the adoption of the

two-stage innovation decision-making model explains better the influence of the avail-

able sources on different types of innovation. In fact, the works that have investigated

service firms’ innovation decision-making procedures remain relatively rare. Our paper

contributes to this literature by focusing on the service companies in Tunisia, regarded

as an emerging country.

To model the innovation decision-making, we apply the two models proposed by

Du et al. (2007) based on two forms of decision making: The one-stage model and the

two-stage model. In this paper, we are interested in studying the innovation in the

service sector and in determining the decision to choose between new-to-firm

innovation and new-to-market innovation. Our one-stage model (simultaneous deci-

sion) supposes that a service firm confronts four alternatives for innovation choices:
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no-innovation, new-to-market only, new-to-firm only and both new-to-market and

new-to-firm. However, the two-stage model (sequential decision) assumes that the

firm decides first whether or not to undertake innovation activity and then considers

which category of innovation it would engage in. The following Figure depicts the

firms’ innovation activity decision tree (Fig. 1).

The econometric estimation we adopt is based on certain estimation tools of the

discrete choice models. Indeed, the econometric estimation procedure depends on

whether the choice of an innovation is sequential or simultaneous.

Models and estimations
One-stage model

Regarding the one-stage model, the innovation decision is considered to be a four out-

come discrete variable. For this reason, we use a Multinomial Probit model (MNP).

Thismodel allows relaxation of the Independence for Irrelevant Alternatives (IIA) propriety.

It has the advantage of permitting a much more flexible pattern of error correlation.4

We assume that firm i faces J choices, the utility Uij of choice j is the sum of a deter-

ministic component X
0
ij and an unobserved random component εij. The utility function

is then expressed as follows:

Uij ¼ X
0
ijβij þ εij εi0; εi1; εi2; εi3

i
∼N 0;

Xh ih
ð1Þ

Where j = 0 represents the firm’s decision to choose not to innovate at all, j = 1 if the

firm introduces a new-to-market only, j = 2 if it introduces a new-to-firm only and fi-

nally j = 3 if it introduces both innovation.

If the firm makes choice j, then its utility Uij is the maximum among the 4 utilities.

Therefore, the statistical model is driven by the probability that choice j is made. It is

expressed as follows:

Pij ¼ PrðY i ¼ jÞ;∀k≠j

¼ PrðUij > UikÞ

¼ Pr
�
εik�εij≤ðXij�XikÞ0β

�
ð2Þ

The vector of β coefficients is estimated using the maximum likelihood method. The

log-likelihood can be derived by attributing, for each firm, yij = 1 if alternative j is

chosen by the firm i and 0 if not, for the 4 possible outcomes. The log-likelihood is:

Fig. 1 Firms’ innovation activity decision tree (Du et al., 2007)
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logL ¼ log
Yn
i¼1

Y3
j¼0

PrðY i ¼ jÞyij
( )

¼
Xn
i¼1

X3
j¼0

yijlog PrðY i ¼ jÞ
ð3Þ

Two-stage model

The two-stage model is the sequential decision of innovation. It assumes that the firm first

decides whether or not to engage in any innovation activity and then it considers what

category of innovation it would participate in. In the first stage, we consider a binary

choice model in order to model the probability of whether or not the firm makes the

decision to innovate. We use a Probit model because the dependant variable is binary.

Pr Y i ¼ 1 Xijð Þ ¼
Z X 0β

−∞
ϕ tð Þdt ¼ Φ X

0
iβ

� �
ð4Þ

Where, Φ(.) is a commonly used notation for the standard normal distribution which

is given by F X
0
iβ

� � ¼ Φ X
0
iβ

� � ¼ Z X
0
iβ

−∞

1ffiffiffiffiffiffi
2π

p exp −t2
2

n o
dt . Then, the coefficients are esti-

mated using the maximum likelihood method such that:

logL ¼
Xn
yi¼1

yi logΦ X
0
iβ

� �
þ
Xn
yi¼0

1−yið Þ log 1−Φ X
0
iβ

� �h i
ð5Þ

If the decision to innovate is made (the first stage) then the firm (at the second stage)

will choose which type of innovation to engage in. As in the first model, we consider

again an MNP with three choices: (1) new-to-market only, (2) new-to-firm only and (3)

both. The log-likelihood is thus:

logL ¼
Xn
i¼1

X3
j¼1

yij log Pr Y i ¼ jð Þ ð6Þ

Data and variables
In this section, we examine the main characteristics of the data and the indicators used

in our empirical analysis.

Data

In this paper, we use data from a survey of 108 Tunisian service firms. Data were col-

lected through a questionnaire which was distributed to some Tunisian service firms.5

Although our analysis is about the issue of innovation in the service sector, our sample

consists of firms that mainly provide value-added services:

– The ICT-based services according to the nomenclature published in “The directory

of ICT in Tunisia”

– The Banks listed in the “Tunisia’s Professional Association of Banks and Financial

Institutions (APTBEF)”
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– Insurance Companies that are listed in the “Tunisian Federation of Insurance

Companies (FTUSA)”.

Out of 200 questionnaires distributed, only 108 usable responses were obtained,

representing a response rate of 54 %. The questionnaire is a modified version of the

third community survey on innovation CIS III and the second European survey on

innovation 1997. The survey collects information that concerns the firms’ innovation

activities over the period 2005–2007 and some information on the innovation patterns

(Sdiri et al., 2010). It involves also information about the service firms’ features (their

size, their vintage, the skills they employ, the group they are belonging to, etc.), their

expenditure devoted to R&D and innovation activities and innovation objectives.

Our sample has been stratified by NAT6 size (7 classes by number of employees: 1–6,

7–9, 10–19, 20–49, 50–90, 100–199, 200 and over). For each class, we associate a

weight representing the weight of this bracket at the national level in order to obtain a

more representative sample of the global population.

Table 1 below summarizes the determinants of the weighting operation. It shows that

21.30 % of respondents come from small firms (number of employees is lower than 6).

Furthermore, this table reveals that 9.26 % of the interviewed firms claim that they

introduce a new-to-market innovation, 16.66 % introduce a new-to-firm innovation

and 52.77 % introduce both kinds of innovation.

The variables

Service innovation

To analyze the determinant and the patterns of innovation, the majority of the previous

studies have measured the innovation output by the number of patents or the percent-

age of new product sales (Mairesse and Mohnen, 2003). Yet, these indicators cannot be

used in our case. Indeed, the number of patents is not a good indicator for the emer-

ging countries where the number of patents is extremely limited especially for service

innovation. So, we use three other innovation measures.

– First, we measure the innovation output (INSERV) by a binary variable taking the

value 1 if the firm has innovated over the previous three years and 0 otherwise.

Table 1 Distribution of the firms according to the size

Size Total New-to-market
(%)

New-to-firm
(%)

Both
(%)Number of

respondents
INS’ firms Corrected weight %

1–6 23 12649 903.5 21.30 20 5.55 24.56

7–9 17 785 78.5 15.74 0 16.66 15.78

10–19 18 713 89.125 16.67 10 27.77 15.54

20–49 13 509 63.625 12.04 30 5.55 12.28

50–90 10 230 38.33 9.26 0 11.11 7.01

100–199 10 167 18.55 9.26 10 11.11 7.01

≥200 17 215 13.43 15.74 30 22.22 15.78

Total 108 15268 215.04 100 9.26 16.66 52.77
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This measure is obtained by asking informants to indicate if the firm has

introduced or not a new or a significant improved product and/or process;

– Second and for the one-stage model, the innovation decision is measured by

a discrete variable with four outcomes (InDec). In this case, the firm faces four

choices: (0) no-innovation, (1) new-to-market innovation, (2) new-to-firm

innovation or (3) both;

– Third and in the two-stage model, the innovation decision is measured by a discrete

variable with only three outcomes (InDecII).

Size and vintage of the firm

The relationship between innovation and firm size has been thoroughly examined in

several works. In this paper, we measure the firm size (SIZE) by the total number of

employees in 2007. The firm’s vintage (AGE) is determined by the date of its creation.

More precisely, this measure indicates the number of years during which the service

firm has acted in the market until 2007.

Education level

The availability of human capital inside the plant with an appropriate level of skills and

knowledge in R&D activities is considered as the essential internal resources that en-

able the firm to innovate. In fact, the education level represents, on the one hand, an

indicator of the know-how and skills level of an employee and, on the other hand, a

major determinant for making innovation activities. In this paper, our education level

measurement (QUAL) is the number of skilled workforce divided by the total number

of employees in the firm.

Group membership

APP_GROUP is a dummy variable which takes 1 if the firm belongs to a group and 0

otherwise. When the firm is a member of a group, it has the advantage of learning from

the competencies and the technological experience of other firms of the group and

therefore has an important opportunity to innovate (Paul et al., 2000). So, the firm that

belongs to one group learns from the other firms in terms of market-related

opportunities.

Cooperation and commitment in innovation activities

Cooperation plays a prominent role in enhancing the ability of the firm to innovate. In

this paper, we introduce the variable cooperation (COOPER) as a binary variable indi-

cating whether or not the firm has signed any cooperation contracts, over the period

2005–2007, cooperation contracts with other external actors. This variable is intro-

duced into the model to show that external relationships are indispensable to pro-

mote innovation. The previous empirical studies show that cooperation is positively

related to innovation, implying that innovation activities require cooperation agree-

ments with public or private agencies and with the other firms as well (Cohen and

Levinthal, 1990).

According to the innovation economic literature, the R&D investment is often

regarded as a key determinant for innovation activities. In this paper, and because of

the unavailability of such measure, we consider a qualitative variable (ENGAG), i.e. the
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variable takes the value 1 if the firm questioned has developed between 2005 and 2007

at least one of the innovation activities (including the intramural and extramural R&D)

and 0 otherwise. These activities are identified in Table 2 below.

International orientation

According to the empirical works on innovation and international trade, we notice that

not all firms are able to benefit from innovation. Thus, it is essential to moderate the rela-

tionship between innovation and performance by the international orientation of the firm.

This latter needs then a certain level of international orientation or internationalization7

so that it can be competitive not only in the domestic markets but also in the inter-

national ones. It benefits from their new products and/or processes. In this paper, we

measure the international orientation (INTER) through a binary variable that takes 1 if

the firm is engaged in internationalization strategies and 0 otherwise.

The aims of innovation

In order to achieve its objectives, a firm has to take into account a certain number of

actions that can incorporate the R&D and innovation activities. The introduction of

the innovation objectives indicator in our regression is thus necessary. We consider a

qualitative measure which is the importance that a firm gives to a set of factors influ-

encing innovation activities (a five-point’ scale of likert). In fact, firms were asked to

answer five questions indicating the importance they attach to different objectives of

innovation. The objectives we used in this study are: replace services that are removed

(SERV_OBS), improve the service quality (QUAL_SERV), extend the line of the products

(GAM_SERV), sustain the market share (PART_MAR) and decrease the production costs

(RED_COUT).

Empirical results
Tables 4 and 5 report the results of the econometric estimation of the models discussed

above: the sequential model and the simultaneous model. These models analyze the

innovation decision-making process in the Tunisian services sector. Further, they en-

able us to explore the robustness of the two innovation decisions.

Test of significance of the models

The econometric specifications have a predictive power that exceeds 61.11 % for the

one-stage model and 68.23 % for the two-stage model (Table 3). The whole significance

of our models is confirmed by the McFadden R-squared, which is about 42.07 % for the

first model and about 44 % for the second model. Thus, to select the appropriate

Table 2 Firm’s innovation activities

Codes Activities

R&Dint Experimental R&D (R&D in house)

R&Dext Acquisition of services of R&D (R&D external)

MACH Acquisition of equipment related to the technological innovations

LOGC Acquisition of software and other external technologies related to the technological innovations

FORM Training of personnel related to the innovation process

MARK Internal/external marketing strategy for service innovation
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model, we use the likelihood ratio test8 LR ¼ −2 logL β
_�

MV

� �
− logL β

_

MV

� �h i
, the

Akaike information criterion (Akaike, 1974) AIC = − 2LL + 2k and the Bayesian infor-

mation criterion (Schwarz, 1978) BIC = − 2LL + k log(n), where k is the parameter num-

ber, LL is the log maximum likelihood and n is the number of observations. These two

criteria are given in Tables 4 and 5. Based on the McFadden R-squared, the information

criteria and the prediction percentage, we note that the two-stage model has a statisti-

cally more significant advantage than the one-stage model. Then, we show that the se-

quential model illustrates better the innovation making-decision procedures. This

result has been also obtained by Du et al. (2007).

Table 3 shows that the proportions of the service firms that adopt new-to-market

and new-to-firm innovations are higher under the sequential model in comparison

with the simultaneous one. Indeed, a large part of the Tunisian service firms are

highly incited to undertake radical innovation if their innovation decision-making

is made through two stages. The possible intuition behind this interesting finding

is that radical innovation may be so risky that firms need more time and resources

before undertaking it.

Determinants of the innovation choice

After having shown that the sequential model is a better procedure of the innovation

decision-making, we now analyze the main determinants affecting the choice between

types of innovation.

As for the impact of the firm’s size on the innovation decisions, the results already

obtained in the empirical literature are very divergent. In our service innovation con-

text, we show that SIZE has a negative and statistically significant effect on the choice a

firm makes among the different types of service innovation. In addition, when the

square of SIZE is also taken into account, the coefficient associated with it is positive

and significant. This implies that the relationship between size and joint innovation is

U-shaped. Actually, this outcome is considered to be the main result obtained in the

empirical literature dealing with innovation. However, in the case of a manufacturing

industry context, Du et al. (2007) find a positive effect of the firm’s size on the ability

to innovate but with decreasing rates. They also show that the distinction between the

different types of innovation does not depend on the manufacturing company’s size. An

interesting result concerns the role of the cooperation variable (Cooper). We show that,

when a firm cooperates with external partners (customers, competitors, universities,

Table 3 Prediction statistics

Actual probability One-stage model Two-stage model

Number % Predicted probability % Predicted probability %

0: No-innovation 23 21.30 13 12.04 - -

1: New-to-market 10 9.26 4 3.70 5 5.88

2: New-to-firm 18 16.67 3 2.78 3 3.53

3: Both 57 52.78 46 42.59 50 58.82

Number of observation 1–3 85 58

Number of observation 0–3 108 66

Correct prediction rate 61.11 68.23
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research centers, etc.), its ability to innovate in services increases (Table 5). This result

is also obtained by Becker and Dietz (2004). These authors show that cooperation with

partners in R&D has a positive and statistically significant effect on innovation. Also,

Mohnen et al. (2005) notice that the Canadian manufacturing firms are better-off with

innovation while cooperating with other companies. Moreover, we find that the inter-

national orientation (INTER) of a firm abroad can promote the ability of innovation. In

the same way, Kafouros et al. (2008) show that the internationalization process allows

firms to increase their performance through the introduction of new products on the

market. As indicated in Tables 4 and 5, the variables Cooper and INTER have no effect

on the distinction between the types of service innovation.

Table 4 Marginal effects of multinomial Probit model for innovation choice (first model)

Variables Multinomial Probit model

No-innovation New-to-market
only

New-to-firm
only

Both

dy/dx SE dy/dx SE dy/dx SE dy/dx SE

Internal knowledge sourcing

Engaging in innovation activities
(ENGAG)

0.104 0.110 −0.058 0.041 −0.026 0.023 −0.019 0.123

External knowledge sourcing

Cooperation (COOPER) −0.251 0.088*** −0.041 0.036 0.029 0.029 0.262 0.101***

International orientation (INTER) −0.034 0 .027 −0.011 0.018 −0.001 0.011 0.047 0.036

Absorptive capacity

Education level (QUAL) 0.098 0.114 −0.048 0.086** 0.178 0.079** −0.228 0.175

Group membership (APP_GROUP) 0.048 0.094 −0.019 0.038 0.031 0.037 −0.060 0.119

Resources

Size (SIZE) 0.085 0.067 0.055 0.043 0.044 0.032 −0.185 0.084**

Size-squared −0.004 0.008 −0.004 0.004 −0.004 0.004 0.012 0.010

Firm vintage (AGE) −0.009 0.005* −0.005 0.003 0.002 0.001 0.012 0.006*

The aims of the innovation

Replace obsolete services
(SERV_OBS)

0.042 0.026 −0.004 0.015 −0.007 0.010 −0.031 0.032

Improve service quality
(QUAL_SERV)

−0.035 0.039 0.132 0.062 −0.025 0.021 −0.072 0.076

Extend the line of services
(GAM_SERV)

−0.022 0.028 0.042 0.027 0.021 0.013 −0.041 0.042

Sustain the market share
(PART_MAR)

−0.052 0.040 −0.138 0.061** 0.021 0.018 0.169 0.081**

Reduce production cost
(RED_COUT)

−0.027 0.020 −0.018 0.019 −0.025 0.011** 0.071 0.035**

Log-likelihood −6964.8497

Likelihood Ratio statistic (LR) 10119.297

Prob > LR [0.000]

AIC 14013.7

BIC 14122.69

R squared 0.42

Number of observation 99

Significance level: ***p < 1 %, **p < 5 %, *p < 10 %
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For both models (M1 and M2), we show that the variable ENGAG positively affects

the choice of any innovation type. Despite the difference in the measurement of know-

ledge activities, similar effects are obtained by Du et al. (2007). These authors consider

the internal R&D (binary variable indicating whether or not the firm has developed

R&D activities) as a measure of knowledge activities rather than a dichotomous variable

introducing all innovation activities including the intramural R&D. This result suggests

that if a firm decides to enter the innovation process, it becomes more incentive to

innovate.

For both models, our econometric estimations show significant effects concerning

the importance service firms give to the innovation objectives. We find that the variable

“service quality improvement” is positively related to the choice of new-to-market

innovation. In this context, we can note that service quality can be regarded as an ob-

jective, among others, that encourages firms to introduce a new service on the market.

Table 5 Marginal effects of multinomial Probit model for innovation choice (second model)

Variables Probit model Multinomial Probit model

New-to-market
only

New-to-firm
only

Both

dy/dx SE dy/dx SE dy/dx SE dy/dx SE

Internal knowledge sourcing

Engaging in innovation activities
(ENGAG)

−0.193 0.120 −0.062 0.041 −0.029 0.023 0.091 0.048*

External knowledge sourcing

Cooperation (COOPER) 0.191 0.087** −0.039 0.044 0.025 0.029 0.014 0.057

International orientation (INTER) 0.040 0.020** −0.010 0.019 0.000 0.011 0.010 0.023

Absorptive capacity

Education level (QUAL) 0.060 0.125 −0.041 0.085 0.164 0.087*** −0.122 0.124

Group membership (APP GROUP) 0.057 0.046 −0.022 0.036 0.037 0.035 −0.014 0.056

Ressources

Size (SIZE) −0.007 0.048 0.063 0.044 0.057 0.036 −0.121 0.056**

Size-squared −0.003 0.006 −0.005 0.004 −0.005 0.004 0.010 0.006*

Firm vintage (AGE) 0.009 0.005 −0.004 0.003 0.001 0.001 0.002 0.003

The aims of the innovation

Replace obsolete services (SERV_OBS) −0.023 0.020 −0.002 0.013 −0.006 0.010 0.009 0.017

Improve service quality (QUAL_SERV) 0.043 0.045 0.119 0.056** −0.021 0.021 −0.097 0.059*

Extend the line of services
(GAM_SERV)

0.020 0.022 0.038 0.024 0.021 0.014 −0.059 0.029**

Sustain the market share (PART_MAR) 0.037 0.037 −0.125 0.056** 0.015 0.019 0.110 0.060*

Reduce production cost (RED_COUT) 0.037 0.019* −0.019 0.019 −0.025 0.010** 0.044 0.023*

Log-likelihood −1526.3879 −4360.0491

Likelihood Ratio statistic (LR) 20814.832 6830.8306

Prob > LR [0.000] [0.000]

AIC 4627.886 8776.098

BIC 4664.217 8842.443

R squared 0.80 0.44

Number of observation 99 79

Significance level: ***p < 1 %, **p < 5 %, *p < 10 %
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It allows them to gain a competitive advantage and meet the consumers’ needs. Fur-

thermore, our results assert that the variable “production costs reduction” positively

affects the likelihood of both new-to-market and new-to-firm innovation. This result

has been also noted by Sirilli and Evangelista (1998) in the case of both manufacturing

and service sectors. We relate this result to the fact that cost-reducing innovation gives

the service firms extra opportunities to set lower prices relative to their rivals. This al-

lows each service firm increasing its ability to steal additional customers from its

competitors. Finally, we show that the innovation ability is positively correlated with

the variable “extend the lines of services”. This goes in line with the service firm’s

quality objective.

Conclusions
In this paper, we have used a sample of 108 Tunisian service firms in order to

explain the extent to which the service firms make their decision to innovate.

More precisely, we have tested the robustness of two decision-making models.

The first model studies the case where the firm takes a simultaneous innovation

decision (a one-stage decision). The second one studies a sequential innovation

decision (a two-stage decision).

We have used the Multinomial Probit Model (MNP) in our work. The estimation

results of the MNP, using the maximum likelihood method, show that the sequential

innovation decision has a positive and statistically significant effect in terms of the

innovation decision predictions. Besides, we show that the variable “production cost

reduction” positively affects the firm’s ability to innovate. Furthermore, our estimation

results indicate that the variable “service quality improvement” is positively correlated

to the choice of new-to-market innovation. In this line, we conclude that the main

objective that encourages firms to introduce a new service on the market is service

quality. Moreover, we deduce the fact that the market share is a goal that incites firms

to innovate. Another important conclusion is related to the role of both variables

“firm collaboration with external partners” and “firm international orientation”. In

fact, our analysis indicates that these two variables encourage and incite firms to

innovate in services. This outcome is also obtained in the literature dealing with

innovation.

Further, our analysis conveys some other interesting results relative to the literature

that deals with the topic of service innovation. Indeed, these results suggest some policy

implications for managers and business leaders. The analysis of the way by which ser-

vice firms make the decision to innovate is necessary. This is particularly relevant for

those interested in an overview of how firms innovate in the business sector. Our re-

sults can be useful insights for researchers, service contractors and managers. Besides,

one can learn from this paper that the sequential model may help firms to avoid the

risk that the radical innovation (or the R&D program) they will undertake would fail

especially as the service sector is characterized by speedy and dynamic innovation

process.

As for the limitations of our paper, we argue that the decision of (some) service

firms (such as software, telecoms and media) to innovate is crucially related to the

innovation making-decision of manufacturing firms (such as hardware, network,
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spectrum). This analysis is outside the scope of our paper. It is a primary avenue

for further research.

Endnotes
1The literature on open innovation is abundant. We cite, among others, Jeon et al.

(2015), Patra and Krishna (2015), Hossain (2015), etc.
2To our best knowledge, the frameworks on service open innovation are Mina et al.

(2014), Battisti et al. (2015) Schueffel and Vadana (2015), etc. Our paper does not deal

with open innovation. We are specifically interested in analyzing the service firms’

innovation making-decision procedures.
3For more details, see the report of the Ministry of Scientific Research and Compe-

tences Development in Tunisia (2005).
4For more details, see Greene (2003) Chapter 21, p728.
5A French version of the questionnaire could be provided upon request.
6National Institute of the Statistics (INS): distribution of companies by activity and by

number of employees in 2007.
7For more details, see Kotabe et al. (2002).
8Where β

_�
MV and β

_

MV represent respectively the estimator of the constraint model

and the estimator of the non-contraint model.
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