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Abstract This article focuses on the multimodal character of innovation in services
firms as the analytical framework by which to assess the role of different sources and
agents, ICT in particular, in enabling various impacts of innovation. The peculiarities
of service innovation require a wider approach than that observed for goods
innovation, which is less focused on non-technological aspects. An ad hoc survey
was carried out in the region of Madrid to test a microeconometric and
multidimensional approach at the firm level. Specific impacts of innovation are
examined by carrying out an ordered probit model with sample selection. Results
indicate a certain correspondence between the multidimensional nature of service
innovation and a preliminary impact assessment. The paper notes that ICT and
clients—providers interactions are both important, acting to facilitate different types
of service innovation.
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26 D. Gago, L. Rubalcaba

1 Introduction

Despite the continuous growth of the service sector in the advanced economies,
services have long been perceived as non-innovative or technologically backward
activities. It was only during the 1990s that the traditional conception of services as
innovation laggards gradually changed. The earlier studies that paved the way for
this shift were mainly focused on the use of technologies by services activities,
notably ICT (Information and Communication Technologies) in creative rather than
standard ways (Miles and Ducatel 1994; OECD 1996; Antonelli 1998). In this
scenario, service innovations were implicit in the hardware components and
transferred when implemented by service industry users. This pattern of innovation
depicted service innovative trajectories as supplier-dominated.

ICT somehow helped transform the passive image of services in relation to
innovation so that they have become an important locus for innovative activity within
the emerging ‘knowledge economy’ (Metcalfe and Miles 2000). The actual innovation
and implementation is thus initiated by and implemented throughout the organization,
possibly with ‘innovation support’ from outside. Moreover, the service firm may also
influence the innovation process that takes place within a client firm by providing
knowledge resources that support the innovation process. In this way, the service firm
may constitute a source of innovation if it plays a major role in initiating and
developing innovation in client firms, usually in close interaction with the client firm.
In this context, the role of Knowledge Intensive Business Services (KIBS) must be
highlighted (Miles et al. 1995; Rubalcaba 1999; Wood 2001) and considered as part of
innovation systems (Antonelli 1999; Hipp 2000). Despite the relatively minor role of
ICT as sources of services innovation in analysis based on European CIS data (Tether
2003), ICT act as innovative drivers of services when services innovation is based on
new ways of client—provider co-production or on the more advanced use of business
services, both KIBS and traditional professional services.

The increasing importance of services in relation to innovation has greatly
benefited from the still on-going debate as to whether service innovation should be
analyzed using the same concepts and tools as innovation in manufacturing. The
assimilation approach, which treats services as similar to manufacturing (Coombs
and Miles 2000) and epitomises the passive role of services as mere technology
adopters, seems to have been definitely left behind. In an attempt to move away from
what might be seen as manufacturing based models of innovation, the more recent
approaches have either sought to highlight the distinctiveness of service innovation
in terms of the innovation in manufacturing (the demarcation approach) or brought
to the forefront hitherto overlooked elements of innovation, basically of non-
technological content, such as human and organizational capabilities, which are of
relevance for manufacturing as well as for services. Specific service innovation may
be identified in all economic sectors, whether these are goods or service sectors,
through the presence of innovative intangibles or, when appropriate, through the
“encapsulation” described by Howells (2004).

Survey based studies have also followed the evidence gained at the theoretical
level to put forward a broader conception of innovation in which often neglected
dimensions are considered. The shift of focus has been decisive in shedding some
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light on the so called productivity paradox (i.e. the fact that productivity measures do
not seem to show any impact derived from the massive deployment of ICT), which
is of special relevance in services. In fact, one of their explanatory factors may be
that, unlike manufacturing, innovation in services is often neither represented by
new services nor by process improvements which increase outputs or decrease
inputs. As Licht and Moch (1999) put it, innovation in services is often more closely
connected to the way products are delivered, such as the loosening of time-and-
space restrictions or the increasingly just in time nature of services. This reinforces
the hierarchy of services as innovative activities.

Figure 1 presents the main possible interrelations between ICT and service
innovation based on a multidimensional view of innovation in services and the
prominent role of co-productions between providers and users, and the comple-
mentarities between technological and non-technological components of services
innovation in a given innovation system. ICT are drives, facilitators and agents of
four non-independent types of services innovation: product and process, organiza-
tion, interfaces and co-production schemes, and business services and KIS-related
innovation.

Bearing these issues in mind, the present paper emphasizes the multidimensional
character of innovation in service industries in the sense that, as has been said, this
may reflect not only enlarged output or a lesser use of inputs (i.e. increases in
productivity levels) but also incorporate other non-material or disembodied nature
aspects. As a result, measuring innovation impacts in services by means of
conventional indicators such as sales increases does not seem to be an appropriate
method to capture fully the peculiarities of service innovation. Impact assessment of
service innovation should be correspondent to its several dimensions so that
indicators based on the co-productive nature of services (e.g., quality, trust, timing,
motivation) may be as important as other traditional indicators (e.g., costs,
productivity, employment, turnover, internationalisation). In most of the old and

Technological
— innovation Drivers of ICT related services and
processes ol
A
Facili s of distant provision
Innevation in B . Institutional services, outsourcing, offshoring, Role of
services innovation systems flexible co-production, quality gains, '_[— ICT
follow-up, standards, information
Y g +
Non-technological
— innovation Agents for the use of innovative ICT-
oriented services

Business services &
KIS innovation

Product and process
innovation

ICT-
INNOVATION
INTERACTION

4

New co-production schemes (mainly Organisational
client-provider interfaces) innovation

3

Fig. 1 Interactions between ICT and service innovation. Source: Own elaboration
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new indicators for impact assessment, we expect to find significant links with the
driving role of users—clients and ICT.

The rest of the article is organized as follows. The first section briefly describes
the database, namely the Survey on Innovation 1998-2001 carried out in 2002—
2003. In the second section, the analysis focuses on a brief description and
justification of the econometric method used, whereas in the third section some
methodological aspects related to the model are put forward — basically the
description of the selection bias problem — as well as the final specification adopted
to circumvent this problem and to avoid the harmful effects it may cause on the
estimation. The fourth section contains the core results of the essay, as it provides the
results of the estimation as well as the interpretation. We then finish with some
concluding remarks and suggestions for further research.

2 The database: the Madrid Survey on Service Innovation

The Madrid Survey on Service Innovation was undertaken between 2002 and 2003.
Valid data of 557 enterprises were collected through a mail survey of Madrid service
firms. The response rate was around 45% and the sample error was below +—5% (to
be exact +—3.99%).

Ten different types of services were considered in the survey: hotels and
restaurants, transports, telecommunications, temporary work, engineering and
architectural services, and security and other ancillary business services. These are
the services that have traditionally been more exposed to innovation (Sirilli and
Evangelista 1998). The justification of the choice lies in the fact that one of the main
objectives of the Survey was to study in depth certain aspects directly linked to the
dynamics of innovation, rather than merely studying the percentage of innovative
enterprises, and so it seems plausible to focus the analysis on the service activities
more prone to innovation.

Amongst other aspects, enterprises surveyed were asked about the existence/non
existence of innovation, thus distinguishing among product and process on the one
hand, and organizational innovation on the other. In this respect, it is worth
mentioning that some scholars have long stressed the difficulties in determining the
orientation of innovation in services. A good example is Hipp and Tether (2002),
who argue that there is often a close nexus between the service provided, the process
of provision and the organization of provision, such that it is often difficult to change
one without impacting on the others.

This paper explicitly considers this peculiarity of service innovation by presenting
product and process innovation results jointly, but aside from organizational
innovation, as it underpins impacts of a different nature. In fact, the specific focus
of the paper on impacts of innovation has called for a particular presentation of the
traditional categories of innovation, so as to tackle the objectives of the analysis,
bearing in mind that they are so much interrelated. In order to ensure proper
understanding of the categories by respondents in our survey, explanations and
precise guidelines about what is termed product, process or organizational
innovation were given, including examples of each type.

@ Springer



Innovation and ICT in service firms: towards a multidimensional approach for impact assessment 29

The survey, which accomplishes the first ever comprehensive attempt to measure
service innovation impacts in Spain, is based on the widely accepted European CIS 111
methodological framework. Nevertheless, some particular issues that did not deserve
special attention in the Community Survey are analyzed in detail in this survey.

In the first place, the Madrid survey emphasizes the key role played by the
Information and Communication Technologies (ICT) as sources of service
innovation, echoing the aforementioned major services use as well as the evidence
on the ample complementarities between investments in ICT and innovations
(Brynjolfsson and Hitt 2002).

Secondly, the Survey is organized under a graduation of product, process and
organizational innovation impacts on a Likert scale, which means that the interest not
only lies on the mere occurrence/non occurrence of innovation, but also on the
degree of such impacts. This is in accordance with the Oslo Manual (different
editions), which clearly distinguishes amongst ‘new products and processes and
significant improvements in such products or processes’.

On the other hand, a complete coverage of agents that may promote innovation
has been considered in the Survey, thus distinguishing amongst the enterprise and
linked entities (such as the competition, professional associations, etc.), providers,
clients and institutions linked to the Public Administration.

Following some previous attempts such as the Canadian Service Innovation Survey
(1996) or the Mannheim Innovation Panel for the Service Sector (MIP-S), the impacts
of innovation captured by the Survey go beyond the traditional effects on productivity
and costs to allow for others, such as service quality, employment and skills or market/
product growth. In relation to this, the Survey also includes a specific question on
organizational innovation, which is based on the capabilities induced by innovation to
centralize/de-centralize service tasks, enterprise re-location, task outsourcing, higher
levels of enterprise co-operation either by strategic alliances or networking.

On the other hand, unlike the still large neglect of services as arenas for
government intervention policy (Howells 2000), the Survey is somehow policy
oriented, in the sense that it includes an assessment (according to the enterprises
surveyed) of the alternative policies at the disposal of public bodies to promote
service innovation. However, these policy issues are not discussed here since they
are not of importance in the present paper.

In short, the pioneering character of the surveys is due to the following
arguments: inclusion of the services more prone to innovation (more appropriate
coverage of the innovation phenomenon); particular treatment of ICT as sources of
innovation; distinction amongst levels of innovation impacts; a complete coverage of
agents promoting innovation; systematization of innovation impacts; specific
treatment of organizational impact; applied orientation of the survey: analysis of
alternative policies to promote innovation.

3 The model

The econometric model attempts to measure the influence of different variables on
various dimensions of service innovation. The enterprises surveyed were required to
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rank different impacts on innovation according to a Likert scale, which ranges from 1
to 5, the value 1 being of ‘negligible important’, while 5 is ‘strategically important’.

Thus, impacts of product and process innovation were gathered on five main
dimensions. At the same time, every impact is made up of different manifestations:

A) Impact on productivity and enterprise costs. A.1) Costs savings. A.2)
Enhancement in labor productivity. A.3) Higher levels of employees’
motivation. A.4) Increasing production capacity.

B) Product or market expansion. B.1) Increasing income revenue; B.2) More
variety of services B.3) Presence in other regions. B.4) Higher degree of
internationalization.

C) Employment and skills. C.1) Acceleration of the employment generation
process. C.2) Capital/employment substitution. C.3) Higher use of skilled
labor. C.4) Higher use of non skilled labor.

D) Service quality. D.1) Flexibility in adjusting to customers needs. D.2) Delivery
speed. D.3) Temporal availability. D.4) Service user friendliness. D.5) Reliability.

E) Environmental impact. E.1) Fulfillment of ecological and sanitary standards and
regulations.

On the other hand, impacts brought about by organizational innovation are listed
as follows: 4) Change in the number of employees. B) Expansion in the number of
premises/establishments (multi-location). C) Decentralization of tasks. D) Task
specialization. E) Promotion of networking/strategic alliances. F) Higher levels of
department autonomy. G) Outsourcing of routine tasks. H) Outsourcing of non-
routine (advanced) tasks. 1) Enterprise re-location. J) Relocation of certain activities
(partial relocation).

Independent variables depict a priori sources/agents prompting impacts of
innovation of any kind. The influence of enterprise size is captured through the
variable employment, which is approached by the number of employees by 31st
December 2001 and expressed in logarithms in order to avoid scale problems that
may cause non-convergence in this type of model. The /CT variable, on the other
hand, measures the investments on ICT as a driving and enabling source of different
innovation impacts. The variable is of qualitative character, and is built using the
aforementioned Likert scale, ranging from zero to five. Value zero is interpreted in
the sense that the enterprise has carried out no ICT investments whatsoever, and
assessment of the influence on innovation is thus not possible. By contrast, value
five implies that the enterprise has indeed carried out ICT investments that are
considered as ‘strategically important’ in terms of sources of innovation. The same
applies for the software variable, which is included aside from ICT on the grounds of
an a priori differential impact of this ICT component in relation to the others.

Inclusion of the variables international clients and domestic clients may be
justified on rather different grounds. The first must be interpreted as the importance
attached to international clients as a source of innovation, while the latter is referred
to the role played by domestic clients. Consequently, the inclusion of both variables
is intended to grasp the contribution that external knowledge may have on different
dimensions of service innovation. The same rationale lies behind the variable that
reaps the role played by computer services providers.
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The variable character is built by classifying service activities into four different
types, according to its higher (or lesser) dynamic character, ranging from one (the
lesser dynamic category) to four (the most advanced). Seven dummy variables are
included in the model so as to control for sectoral effects. The twelve service
activities from the survey are reduced to eight groups' for the sake of clarity.
Consequently, final groups are the following: 1) Hotels (which is made up of hotels,
restaurants and travel agents); 2) Transport (road transport); 3) Telecom (made up by
telecommunications and computer services); 4) Consultancy (management consul-
tancy and financial intermediation); 5) Engineering (architectural and engineering
services); 6) Advertising; 7) Personal and 8) Security. The latter category is used as
the reference to avoid the so-called dummy trap.

3.1 Justification of the model and methodology

In order to assess the importance of the different dimensions of innovation, an
ordered probit model with selection bias correction is used, as it is the model that
better fits the profile and characteristics of the data.

The ordered probit model is based on the following specification:

y; = 8% +€i,e; = N0, 1]

yi=0ify’ =po
Lifpp <y; <y
2ifpy <y <o (1)
Jifpuy <y <3

The observed counterpart to y; is y;. The variance of &; is assumed to be one
since, as long as y¥, § and &; are unobserved, no scaling of the underlying model can
be deduced from the observed data. The ordered probit model was developed by
Zavoina and McElvey (1975). Since the us are free parameters, there is no
significance to the unit distance between the set of observed values of y. They
merely provide the ranking. Estimates are obtained by maximum likelihood. The
probabilities which enter the log likelihood are:

Probly; = j] = Prob|y; in the rank j| (2)

A pseudo R* based on the formula used by Zavoina and McElvey (1975) in their
paper on the ordered probit model is computed as a measure of the model goodness
of fit:

E[y—} =yf =bx+A, (3)
y

! Groups have been constructed according to the evident affinities amongst the service activities.
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where A is the inverse of Mills ratio, defined as the quotient between density and
distribution function. Mathematically:

()
A

o

A=

(4)
Hence, the pseudo R* may be specified as:

R = [var(yf) /(1 + var(yf))] (5)

3.1.1 The selection bias problem

The selection bias problem includes different truncation phenomena, that is, sample
extractions where the variable of interest is not used as the guide for the sample
selection. In other words, the selection of the truncated population distribution from
which the sample was extracted was undertaken using a different variable from what
is labelled as the observed variable (the one under study). In the model here devised,
enterprises answering questions regarding the impacts of innovation are exclusively
those where the impact is, to some extent, visible, and the sample subject to study is
obtained from a dychotomic variable (i.e. the existence/non-existence of impacts on
innovations).

Selection bias causes severe estimation troubles in the event that the problem is
not dealt with properly, As it may be deduced from the earlier explanation, the
observed variable y, which assesses the degree of the innovative impact according to
a Likert scale), is not randomly selected from the population, but is determined by
taking other variable that captures the existence/non-existence of the innovative
impact (labelled z*) as reference. Variable z* can only take zero (no innovation) and
one (innovation) values, so that only when the variable reports one is it then
considered in the experiment. In this context, if the observed variable is regarded as
a random variable (despite the fact it is obtained from variable z*), estimators may
be biased. The general solution to circumvent this selection bias problem lies in
building up an auxiliary model of the process generating the variable z*.

The model, once the selection bias has been accounted for, may be expressed as
follows:

¥ =Bx+e,
y

z = oc/v—&—u, (6)
€, U zN(O7 0, O'g, O‘i, p)

Variable z* (as well as y*), may not be directly observed. Conversely, the
counterpart z may be observed, and expressed in this way:

z=1if z">0

z=01f z'<0

()

Accordingly, y values (the observed counterpart of y*) may be observed if and
only if z=1.
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4 Results
4.1 Product and process innovation

Results for every manifestation of product and process service innovation are listed
in tables one to five of the Statistical Annex, grouped around the five dimensions
introduced above, namely: impact on productivity and costs, product or market
expansion, employment and skills, service quality and environment.

Overall, it must be stressed that variables that turn out to be statistically
significant are quite similar, not only amongst impacts pertaining to the same
dimension, but also across impacts attached to different dimensions. In fact,
variables such as presence of international clients, importance attached to ICT,
importance attached to software, and to computer services suppliers as a source of
innovation are statistically significant (up to 10 per cent levels), in more than 50 per
cent of the regressions undertaken. The clustering of the effects on virtually the same
variables for every service innovation dimension grants the results a higher degree of
robustness and a certain degree of internal coherence. The homogeneity in the
variables that report statistically significant results is reflected on very close pseudo
ICT? for all dimensions of innovation (0.45 in most cases).

Amongst the variables included in the regression, /CT clearly stands out from the
rest, as it yields positive significant effects in sixteen out of eighteen regressions, and
mostly at a 1 per cent level. This result must be interpreted in line with the recent
focus on the role of ICT as a source of innovation in services (Van Ark et al. 2003)
and the tight connection between the fast pace of ICT developments and the
emergence of new forms of service delivery and the creation of new services (Gago
2001), which is amplified by the use of these technologies from the services side.

Conversely, it is worth emphasizing the lack of statistical significance in two
variables that, a priori, are expected to influence the appreciation of innovation, such
as the higher or lesser advanced character of the service, and also the sectoral
dummies.

As far as disaggregated results for different dimensions are concerned, the first
dimension refers to the most traditional and conventional effects of innovation,
namely those occurring on level costs — productivity and production capacity. The
only two variables bearing statistically significant coefficients are the /C7T and
computer services providers. Positive coefficients are obtained for /CT in all
regressions.

Computer service providers also report positive coefficients, ranging from 0.083
at ‘employees motivation’ up to 0.119 at the ‘saving costs’ manifestation. The
software variable is highly significant on all manifestations, except on ‘employees’
motivation’. Moreover, ‘employees’ productivity’ and ‘higher production capacity’
are better explained by sofiware rather than by generic ICT. The intuition behind this
result may be that software systems (which are included in the ICT variable as a part
of it) are endowed with a higher degree of flexibility to respond adequately to the
changing profile of the current economic context. As a consequence, implementation
of software systems may enhance productivity levels by the presence of network
externalities (Licht and Moch 1999, op. cit.).
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The outstanding role of clients on the productivity/costs dimension is obvious.
Not only is this result evident for international clients, but also for domestic
clients, even though with very distinctive patterns. Hence, international clients
seem to have played a major role as factors promoting ‘costs savings’, while
domestic customers have especially triggered the achievement of ‘higher
productivity’ and ‘higher production capacity’. On the other side, the influence
on innovation dimensions exerted by variables character and employment is quite
selective but salient in those cases in which it turns out to be statistically
significant. From the latter it may be concluded that the more innovative a service
is, the higher the chances are that, as a consequence, it may increase its production
capacity. As far as the other innovation effects on this first dimension are
concerned, the evidence is elusive. On the other hand, enterprise size approached
by employment does affect positively cost saving achievements, in such a way that
the bigger (the smaller) the size of the enterprise, the higher (the lesser) the chances
that cost savings may be obtained.

On the other side, dummy variables accounting for sectoral effects show no
significant effects as far as this dimension of innovation is concerned. The only
exception is made up by ‘productivity of employees’, where the activities Hotels and
travel agents, Transports (both statistically significant at 5 per cent), Telecommu-
nications and Computer services (at 10 per cent) display a significant effect.
Eventually, the pseudo R* are quite similar, being the category ‘higher production
capacity’ the one reporting the highest goodness of fit (0.47), and ‘employees’
motivation’ the lowest (0.40).

The second dimension is clustered around four different manifestations
related to market or product expansion issues, and thereby the most traditional
aspects of innovation linked to productivity and costs are set aside.” Results
seem again to emphasize the role of ICT as carriers of different realms of
innovation, thus confirming theoretical evidence on their influence on scope
(approached by ‘higher variety of services’) and scale economies, the latter both in
terms of the most traditional perspective (‘increasing income revenues’) and the
most sophisticated conception linked to geographical expansion (‘presence in other
regions’ and ‘higher levels of internationalization’). Scale economies seem to
flourish only at their conventional conception, that is, associated with a production
increase.

Computer services providers command some explanatory power on a higher
achievement of scale economies, but not on scope economies. On the other side, the
innovative content of the services reported here seems to play a more substantial role
on this dimension linked to market/product enlargement than that associated with
productivity enhancement. In fact, coefficients are statistically significant at the 5 per
cent level for ‘higher income revenues’ and ‘presence in other regions’, and at 10 per
cent for ‘variety of services’. Larger enterprises are relatively more prone to create a
higher variety of services as a particular manifestation of this second dimension.

2 In any case, manifestations must not be considered as watertight departments in the sense that in some
points may be heavily intertwined. In fact, market expansion may be underpinned by productivity
motivations.
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Besides, from the inspection of Table 1 in the annex it may be deduced that the
higher the international orientation of the enterprise, the higher the chances that their
innovative trajectories may be turning into impacts promoting further levels of
internationalization. This is undoubtedly an intuitive result that assures internal
coherence to the survey and is especially relevant since it is the only manifestation of
innovation that is statistically significant. No sectoral effects are found either on this
dimension, with the only exception of Hotels and travel agents as a sector where
innovation is oriented towards international expansion. Eventually, the pseudo R*
report very homogeneous coefficients close to 0.45, being ° higher degree of
internationalization’ a major exception, since the goodness of fit is slightly lower
(0.42).

The third dimension of innovation refers to the effects exerted on labor markets,
at the heart of which the issue of creation/destruction of employment or the impacts
on skills underpinned by innovation must be stressed. Results show conclusive
evidence on the often controversial role of ICT on employment. In fact, and in
accordance with the enterprises surveyed, /CT are a source of employment, since the
coefficient reported, 0.14, is positive and statistically significant at 1 per cent, and is
an explaining factor of a significant skills upgrading. The latter result is entirely in
accordance with a variety of studies that show a strong connection between
investment in high technology equipment and the demand for skilled, educated
workers (Berndt et al. 1992; Autor et al. 1998, amongst others). Effects of ICT on
downskilling and the substitution of employment by capital are consequently
discarded. The conclusions must be qualified in relation to software systems in the
sense that no upskilling effects are found here.

It may be worth stressing the unbalanced influence of international and domestic
customers as sources of innovation on this dimension linked to the labor market.
Both variables share their role as upskilling agents, but notably differ in relation to
the character of the capital/employment substitution processes they may trigger. In
fact, from the inspection of the tables containing the results, it may be deduced that
Spanish customers may give rise to the creation of employment, while international
customers may be at the core of the opposite effect, namely a substitution of
employment by capital, in other words, an employment decline.

Other relevant results point to the higher possibilities of employment creation on
the relatively most advanced service sectors as well as the (positive) correlation
between enterprise size and skills. Nevertheless, in the light of the results, no
conclusive evidence is found about the allegedly distinctive capacity of larger
enterprises to foster employment resulted from innovation.

Finally, sectoral effects captured by dummy variables turn out to be statistically
significant as far as employment creation and upskilling are concerned. In relation to
this, as security services have been taken as the reference to construct the dummies,
the minus sign should be interpreted as heavier relative effects in this sector with
respect to the other seven sectors. In other words, innovation in security services
more often implies a higher ability to create employment or upgrade employees’
skills.

The goodness of fit of the model is quite even on ‘employment creation’ and
‘more skilled employment’ (pseudo R squared slightly over 0.44), while is slightly

@ Springer



D. Gago, L. Rubalcaba

36

o 9v¥'0 Yo¥°0 65¥°0 ILY0 90¥°0 €0 9S¥°0 2 OpPnasd
£€89°0— CLE0— x«700"[— eCE80— 6L0°0 SLY0— *6LE - 6L9°0- TVNOSYdd
8800 SEE0 LI1°0- Ly 0— 9¢0 L60°0— LES'0- €000 ONISILIFAAY
¥S1°0 81¥°0 €09°0- $9¢€°0— LLOO YT 0- 6L8°0— LTT°0 ONIIFANIONA
LSO0— ¢lco 0€0°0 «118°0— 650°0— 85C0- €89°0—  LLEO- ADNVITNSNOD
960°0 1’0 6100 88¢°0— 61°0— €1T0- «980°1—  S81°0— dINODITAL
€61°0 80C°0 [SY°0- LES0- [6€°0- 0€°0- x8ST' 1= 910°0- LIOdSNVIL
x9¢0°1 S09°0 990°0— YLT0— 6L1°0 8L1°0— 181"l ¥6£0- ST4LOH
SYAAIAOYd
x780°0 «C90°0 S0°0 %1800 #x651°0 #*xS11°0 #*x€80°0  %x611°0 AIAS O
LS00 690°0 *VCl°0 «11°0 x«x[8C°0 ¥80°0 #xxC9C0  «¥I1°0 HIVMLAOS
#xVS1°0 #*x6C1°0 #xL91°0 #x601°0 *SS1°0 #x801°0 xxVE10 #x1°0 LOI1
C10°0- 2S00 170 %8L0°0 #770°0 EV0°0 %8800 €00 LNAITO "'SHANOd
#x6€C0 7900 #x801°0 %6600 ¥0°0 S¥0°0 2980°0  xLLO0 LINAITD "NYALNI
#%C0€0 €000 £€0°0— €0°0— y1€0°0 170°0 850°0— 810°0 TVNOILVNYHLNI
900°0— %«C01°0 #xSS1°0 w00 1§0°0— 6L0°0 9600  %xL91°0 INANAOTINA
x¥ST0 1o «85C°0 x9¢C0 9¢0°0 €00 €000—  101°0— YALOVIVHD
#xSLC— w10~ R 268L°0— 8LE0- 8¢°0- 8I€0  9IL0- jueisuoy
UOI)eZI[BUONRULIIUL
Jo 92139p suorgax SAOIAIOS QNUAAJL Koedes uoneAnouwt Aianonpord  s3uiaes J[qRLIBA SO[QBLIBA
IOUSIH JOYlo ul Q0udsald  JO AjoueA JOUSIH  owoour Sulsearou] uononNpoIg sookojdurg sookordwyg 150D juopuadapuy juspuadog

uorsuedxa

jonpoid Jo Jo)IEW UOISUSWIP PUOAS

1500 pue Ajanonpoid (osudiojus) :uorsuswIp ISII{

uoneaouur ssad0id pue jonpoid jo syoedwr :xouue [ednsnelS | Qe

pringer

NS



37

Innovation and ICT in service firms: towards a multidimensional approach for impact assessment

ouedIUSIS 040 sdnduwr, QouedyIuSIs 046 sardwr,, ‘9oUBdYIUTIS 94 S,y
dIeM)Os oLaWou0d? dopur] Suisn uonoges sjdures yum pooyreyI] WNWIXeA 3qoId PAIAPIO SI POoul UONBWNSH :SION

90¥°0 4540 Ivr'0 S0 1S¥°0 9I¥°0 €0 124 9EY°0 LYY'0 < OpPnasd
899°0— SLY0- LS00— 661°0— €00 °es0- 650°0— *x801 [ 1LT0- 90— TVNOSYdd
10°0— L60°0— 6LE0 €0 8YL0 §80°0— 8L1°0 *LS6°0— Se0 %69°0— ONISILIIAAY
010 SYTo- 86C°0 1o 90 STLO- 89¢°0— *190'1— 2600 2589°0— ONIIFANIONA
LOL0— 86C0- 1444 €€°0 9L9°0 *«CLT = €100 x8C0'[— v1C0- 91— ADNVITINSNOO
16€°0- €1T0- 900 Y01°0 I7e0 8870 E€T0 *£€6°0— LETO oL 0— dINODATAL
Ye0 0€°0— 801°0 Izcro Lel’o SSe0- P10 xxEEV - €£€0°0— x1€L°0— LIOdSNVIL
00 8L1°0- YLEO 191°0 S6€°0 L6€°0- 1240 #x8E1 - 6v1°0- *%886'0— STdLOH
SYHAIAOYUd
%800 #xS10°0 #xL01°0 2S90°0  %xCLI'0 #*xC9C°0 650°0 #xS1°0 %5800 #%C60°0 AJAS O
8¥C°0 ¥80°0 *x9L1°0 *001°0  %xS91°0 *x78C°0 L91°0 €L0°0 860°0 60170 HIVMLAOS
6€0°0  x%801°0 #xCC1°0 2€90°0  %C60°0 #x1€C°0 790°0- #xxS11°0 6200 xxCV1°0 LOI
2$90°0 =700 %1500 2S00 €L0°0 L10°0- S00°0 %800 €00 xCL0°0  INAITO "'SHNOA
190°0 €500 x760°0 #xC1'0 €170 #x50C°0 1200 «760°0 x780°0 Ly0°0  LNAITO ‘NIdLNI
$90°0 170°0 €200 160°0— ¥€0°0 S01°0 YT 0- oFE10— S¥0°0— 9C1'0— TVNOILLVNYA.LNI
000 6L°0 €700 9L00  1S0°0— 2900 - 1170 LTI0 8¢0°0  INHNAOTINA
(440 €00 660°0 120°0— £70°0 12C0 £C1o SS1°0 6890°0 *LETO YALOVIVHO
#x9¢1— 8¢°0— #xCE - #xEC1—  oLL0— L18°0- #xL6']1— 181°0— wx 10— LOVL 0~ jueisuo)
spuewop uonnnsqns uoneIoudd  9[qeLIBA SI[qRLIEA
splepue)s ssaulpuaLy  Aji[iqe[reae paads IOWO)ISNo asn 10qe[ judwAodwe judwAodwe juapuadapuy
‘suone[n3oy  ANIqeroy Jos)  [erodwo], AIAIRQ 03 AIIQIX9[] PI[IS-UON  9sn Joqe] PI[[S /renden Jo uonero[esoy juopuadaq

Kyirenb 9o1A108 SIS

uonen3al wuolsudwip  pue judwAordud

<uip gyt noq  ‘uolsuswip pIy],

pringer

Ns



38 D. Gago, L. Rubalcaba

lower at ‘capital/employment substitution’, and, overall, at ‘less skilled employment’
0.3).

The fourth dimension, which encapsulates service quality issues, recalls most of
the results pointed out in the other dimensions, even though lack of significance in
some prominent variables, such as size (approached through employment) or the
advanced character of the service, must be stressed. The latter is found in every
manifestation making up the dimension, either ‘flexibility in adjusting to customer
needs’, ‘delivery speed’, ‘temporal availability’, ‘service user friendliness’ and
‘reliability’. The /CT role as a source of innovation becomes decisive when it comes
to making different manifestations of service quality flourish, even though the most
affected ones refer to the increasing capacity to adapt to changing customer needs
and the service user-friendliness. These results are in line with the theoretical
evidence identifying ICT as revolutionary technologies or, in Bresnaham and
Trajtemberg (1995) words, as general purpose technologies, as well as simple and
intuitive technologies in nature so that their use is not solely restricted to specialists.

Software systems are fully governed by these two features, and accordingly,
coefficients are statistically significant in every manifestation of service quality,
except on ‘reliability’. The other variable linked to ICT (computer services
providers) also reports significant and positive-sign coefficients in every manifes-
tation. International customers become statistically significant in four out of five
service quality manifestations (either at 1 or 5 per cent), with ‘reliability’ being the
only exception. This result must be put in contrast with the results reported on
domestic customers, whose global influence is weaker (as significant coefficients are
only at 10 per cent) and only partial (as coefficients are significant on ‘reliability’,
but not on ‘flexibility in adjusting to customer demands’).

At this point, it may be interesting to ask ourselves about the factors hindering the
(relative) more prominent role of international customers as sources of innovation.
The rationale behind it is related to the increasing importance that quality standards
may have as a competitive weapon to create international market niches within a
global world. Sectoral effects remain virtually non-existent, whereas the goodness of
fit is around 0.45, except for ‘flexibility in adjusting to customer needs’, where the
coefficient reported is slightly lower (0.416).

The last dimension of service innovation included in the survey is related to the
fulfilment of standards and regulations. It is indeed a minor dimension in the light of
the results obtained, as the influence of the independent variables is almost
negligible and the goodness of fit of the regressions is weaker. In fact, even ICT,
which is critical on the other dimensions, displays only modest coefficients here
(statistically significant at 10 per cent). Besides ICT, computer services providers are
the only source of innovation with relative explanatory power on the fulfilment of
standards or regulations. Nor is the impact of innovation substantially different
across different service activities.

4.2 Organisational innovation

So far the analysis has been focused on product and process innovation but, as was
previously discussed, one of the main distinctive features of the survey is the

@ Springer



Innovation and ICT in service firms: towards a multidimensional approach for impact assessment 39

inclusion of organizational innovation and the specific impacts it may engender,
which are related to restructuring, not only at an internal but often at an external
level (Vickery and Wurzburg 1998). A summary of the results obtained from the
estimation of the model is listed on Table 2 of the Annex.

As a general conclusion, it must be stressed that the influence of the independent
variables derived by organizational innovation is not homogeneous for different
impacts, in contrast to what may be observed for product and process innovation.
Hence, the pseudo R squares that approach the fit of goodness of the regressions
show a more dispersed behavior, ranging from 0.40 for ‘outsourcing of non-routine
tasks’ to 0.55 for promotion of ‘networking/strategic alliances’.

In spite of this a priori somewhat heterogeneous behavior, some regular patterns
may be found as far as the variables influencing impacts of organizational innovation
are concerned. Hence, /CT keep the privileged role as agents influencing the impacts
of organizational innovation, since the variable report statistically significant sign
(up to 10 per cent) in nine out of ten impacts of innovation. The only exception is
‘multi-location’, whereby it may be concluded that /CT does not seem to contribute
effectively to the promotion of the expansion in the number of establishments in
Madrid. Results seem to favor the capacity of these technologies to engender both
internal (in terms of ‘higher degree of task decentralization”) and external flexibility
(approached by ‘networking and external alliances promotion’). An implication of
the latter result is that, as Brynjolfsson et al. (1994) has pointed out, the rise of the
value-added partnership is not simply a management fad, but rather may have a
technological and theoretical basis. As the authors put it, companies evaluating
success strategies in an environment of increasingly inexpensive information
technology will benefit from considering alternative forms of organizing which
depend more heavily on market coordination.

By contrast, it is not clear that /CT may give rise to radical changes in terms of
the physical space occupied by the enterprise whether through relocation or, as was
said, through the expansion of the number of establishments. /CT also command a
great effect on ‘specialization of employees’, in the sense that it contributes to
making the content of the tasks more specialized. The software component follows
the evidence reported by /CT very closely, but some distinctive features seem to
flourish. For example, software seems to enable an enlargement of firm size,
increasing the number of establishments of the firm, but it is not useful in
promoting geographical relocation, especially if it is complete. Additionally,
software may only be slightly useful when outsourcing of non-routine (advanced)
tasks is undertaken.

The major role of ICT is additionally confirmed when analyzing the hierarchy of
computer services providers as agents promoting impacts of organizational type. In
fact, they bear a significant effect (up to 10 per cent of statistical significance) in
nine out of ten impact categories, the ‘expansion in the number of premises’ being
the only category with a non-statistically significant coefficients. In this respect, it is
worth mentioning that computer services providers are considered as a mechanism
positively influencing firm decisions to re-locate (especially when it comes to
changing the location of certain activities), as well as the convenience of
implementing outsourcing.
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As far as clients as a source of organizational innovation is concerned, they
command a significant influence with respect to organizational impacts focused on
‘number’ and ‘specialization of employees’, favoring the creation of more jobs and a
higher level of specialization on the tasks carried out. Moreover, a strong client base
stimulates the achievement of strategic alliances or a better use of networking.
Nevertheless, the analysis highlights the distinctive role of international clients (in
relation to domestic ones) as regards as impacts such as ‘outsourcing of routine
tasks’, ‘firm relocation’ and ‘decentralization of tasks’, bearing positive and
significant signs. By contrast, domestic clients seem to favor an expansion of the
enterprise through a ‘higher number of establishments’, as well as promoting ‘non-
routine tasks outsourcing’.

By contrast, the advanced character of the service, the degree to which the
service is based at an international level, and enterprise size are the variables
reporting the weakest influence on these organizational dimensions of innovation.
With regards to the character of the service, the only robust relation found is that the
more advanced the content of the service the firm belongs to, the higher the chances
that employment may be created as a consequence of the organizational innovation
(at 5 per cent). As for the international variable, if the firm is international based, it
is more likely that the organizational impact may be translated into the creation of
‘networks/strategic alliances’ (at 5 per cent), the ‘outsourcing of routine tasks or firm
re-location’ (at 10 per cent). Finally, enterprise size is only relevant as a variable
promoting the ‘multi-location’ of the enterprise. These results are fully in line with
what may be expected. Indeed, one of the most desired effects of organizational
change for firms running at an international level is the creation of a robust and
strong grid of professionals that may help them consolidate this position abroad.

Finally, it cannot be concluded from an inspection of the results that impacts of
an organizational nature are significantly different for every sector covered in the
survey. The exceptions are made up of impacts most closely related to aspects of
employment, namely the creation of a ‘higher number of employees’ and the
promotion of an ‘increased specialisation in employees’ tasks’. In both cases,
organizational innovation in security services implies a substantial higher capacity
to increase the number of employees and the specialized content of employees’
tasks.

5 Concluding remarks

The co-productive nature of services is at the heart of the multidimensional character
of innovation processes in the tertiary sector, and this result goes hand in hand with
the fact that services and manufacturing are becoming increasingly intertwined.
Indeed, a service may be defined as organizing a solution to a problem by placing a
bundle of capabilities and competencies (human, technological, organizational) at
the disposal of the clients’ needs (Gadrey et al. 1995), and, from that point of view,
service innovation must necessarily involve dimensions of different kinds (product,
process, organisational and business services—KIS). The interaction between the
different types of services innovation and the role of /CT is theoretically too strong
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to argue the opposite statement as a hypothesis. In many cases, /CT are not drivers
but still facilitators of service innovations.

The present exercise, based on the exploitation of an ‘ad hoc’ survey in Spain, has
considered product, process and organizational impacts of service innovation, thus
enlarging the scope of innovation impacts, traditionally anchored on productivity
and costs. At the same time, product and process impacts of innovation distinguish
amongst four alternative dimensions, each comprising different manifestations.
Service productivity dimensions include product or market expansion, employment
creation and skills, service quality enhancement, client—provider relationships and
the fulfilment of standards and regulations. Impacts derived from organizational
innovation are organised under ten different categories, comprising the promotion of
decentralization/centralization of service tasks, enterprise re-location, autonomy of
departments, the degree of task specialization, creation of employment and
outsourcing of different activities.

The results seem to ratify the multimodal character of innovation in services, at
least in the service activities under scrutiny. The prominent role of /CT as agents
enabling plural manifestations of the innovative phenomenon has also been clearly
pointed out, in line with the evidence and conclusions reported in other studies on
service innovation (Licht and Moch 1999; Van Ark et al. 2003, op cit. amongst
others). In this sense, /CT may be best described not as traditional capital
investment, but as a general purpose technology the economic contributions of
which are substantially larger than would be predicted by simply multiplying the
quantity of capital investment devoted to them by a normal rate of return. Instead,
such technologies are economically beneficial mostly because they facilitate
complementary innovations (Brynjolfsson and Hitt 2000). The evidence reported
may also help explain the so-called productivity paradox, firstly pointed out by
Roach (1987) and summarized in his well-known remark that ‘[Y]ou can see the
computer age everywhere, except in the productivity statistics’, since these the
complementary investments, and the resulting assets, may be as much as an order of
magnitude larger than the investments in computer and telecommunications
technology itself. However, they may not be captured in the national accounts,
suggesting that computers have made a larger real contribution to the economy than
previously believed.

External knowledge sources, which are addressed in the paper by computer
services providers and domestic-international customers, also play a relevant role as
agents enabling different service innovation manifestations, especially the latter.

The higher or lesser advanced character of services activities under scrutiny is
determined only on particular manifestations of innovation, namely the ones related
to the expansion of income revenue, enlargement of production capacity,
employment creation or the promotion of higher levels of internationalization.
Enterprise size, which is addressed by the number of employees, is relevant in
increasing productivity levels and expanding market or product. By contrast, the
influence of the character of the service is almost negligible in terms of
organizational impacts. On the other hand, international-based corporations deploy
a substantially different innovative pattern in the sense that innovation is often
catalyzed through strategies of internationalization and the creation of solid networks
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and strategic alliances. Finally, no sectoral effects are detected in any of the five
dimensions of innovation, except in service quality (with regards to product and
process innovation) and number of employees (with regards to organizational
innovation).

The strong role of both /CT in promoting innovation in services firms suggest that
changes in services in conjunction with technological shifts are much deeper than
what usually is accepted and, in this sense, services innovation and goods innovation
are not so different. Besides, the co-production in services — whether produced in
manufacturing or services firms — leads to innovations based on new ways of
interfaces between clients and providers, which is certainly something specific to the
highly interactive nature of many services. Further research should explore the
horizontal nature of services innovation, in whatever industry is produced and even
when it is directly associated to the production of goods, because service innovations
and goods innovations are probably somewhat interconnected in this way. It has
been a long time since services changed the macroeconomic profile of the
‘industrialized’ countries, and many studies (e.g., based on input—output tables)
have captured the magnitude of those changes in the connection with the growing
integration between goods and services. Now inter-sectoral changes can be found at
the base of economic and entrepreneurial dynamism. Service innovation matters, but
more attention is needed from researchers, statisticians and policy-makers. Current
levels of information, data and political attention are still rather low, which explains
the need for a more accurate knowledge about service innovation and its economic
and social impacts.
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